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SECONDARY BATTERIES.—No. I. 
By Tuomas WILKINS. 


Tue great interest which the introduction of 
the Faure secondary battery awakened a few years 
since is somewhat remarkable when viewed in the 
light of previous researches into the phenomena 
attending the development of voltaic electricity. 
Within a few months of Volta’s announcement of 
the effects produced by his “pile,” and more 
especially by his cowrunne de tasses, the first of 
the voltaic batteries consisting of cells contain- 
ing a fluid and two metals, it was discovered that 
a voltaic current could be developed by acting upon 
the opposite sides of the same metal with different 
fluids ; and that on passing a current through a 
liquid decomposable by that current flowing 
between pieces of the same metal immersed in the 
liquid, a reverse current was obtained when the 
battery was removed, and the ends of the two 
pieces of metal outside the liquid were brought 
into contact. 

No one seems to have had any idea of utilising 
this secondary current until Grove constructed his 
gas battery in 1840, and Planté, taking up the sub- 
ject, brought out his secondary battery some twenty 
years later. Indeed, the attention which the 
secondary current did receive was chiefly with a 
view to ascertaining its cause and effect in the hope 
of eliminating from primary batteries themselves 
those features which caused a wasteful expenditure 
of the materials used, and of the current generated. 
Moreover it was not until the question of electric 
lighting was receiving great attention, and the 
magneto-electric current was found to give a some- 
what unsteady light, that electricians thought that 
the secondary battery might be used with the 
electric current, to effect a similar purpose to that 
fulfilled by the hydraulic accumulator in the case 
of water of high pressure. They sought, by using 
the electric current, to cause ‘ariations in the 
chemical condition of the surfaces of extended 
electrodes, to store a power which could be recon- 
verted into an electric current, when, and as re- 
quired, by the utilisation of the secondary current, 
which could be developed when the surfaces of the 
extended electrodes were allowed to return to their 
normal condition. 

It will thus be obvious that the effects attending 
modern secondary batteries will be better under- 
stood after an inquiry into the researches above 
alluded to. That inquiry, however, cannot avoid 
the subject of primary batteries ; for the secondary 
battery is simply one in which the surfaces of two 
solids immersed in liquid are subject to unlike 
chemical conditions. The only difference between 
the secondary battery, and the many similar 
primary circuits described by Sir Humphry Davy 
eighty years ago, is that the unlike chemical ¢on- 
ditions, instead of being obtained from ordinary 
sources, are brought about by electro - chemical 
deposit. To note the close relation between 
primary and secondary batteries will moreover not 
merely be of interest to the electrician, but will assist 
the student toa better comprehension of the subject. 

The accidental discovery by Galvani in 1790 that 
the muscles of dead frogs were convulsed on the dis- 
charge of an electrical machine, near which the 
frogs were lying, led him, after various experi- 
ments, which need not here be referred to, to 





believe that the muscles were negatively and the 
nerves positively electrified, and that metallic con- 
tact restored the equilibrium by discharge. Volta 
took up the question, and came to the conclusion 
that the electricity was generated at the point of 
contact of the metal with the animal tissue; and 
he showed that. similar contractions to those ob- 
served by Galvani could be caused by making con- 
tact between two muscles or two nerves, or between 
two parts of the same muscle or nerve; but he 
found that to produce this effect two different 
metals were required. 

The cases noted by Galvani are examples of a 
current set up in a circuit consisting of one metal 
and two different fluids, or of a metal and a fluid 
in two different conditions at different places ; the 
one fluid contained in the tissue of the nerves, the 
other in the tissue of the muscles. In the cases 
noted by Volta, where a nerve or a muscle and 
two metals were used, obviously the circuit was, 
like that of the voltaic pile developed from those 
experiments, one which consisted of two metals 
and the one fluid contained in the muscle or the 
nerve, whichever was used. 

Volta considered his pile similar, in the relation 
of its parts, to the natural organ of the torpedo 
and of the electric eel, because it was composed 
entirely of conductors of electricity, contained its 
own exciting force without the necessity of being 
charged with electricity from a machine, as was 
requisite in a case of a battery of Leyden jars (for 
at that time the frictional electrical machine was 
the only artificial source of electricity), and because 
it was capable of giving a continuous current, and 
of giving shocks, more or less strong as desired, 
which were similar in their effect upon the body 
of the experimenter to those of the above-men- 
tioned creatures. 

From his description it would appear that he 
frequently used coins for forming his piles in the 
early experiments, and that generally his piles were 
constructed with pieces of metal about an inch in 
diameter. He used discs of cardboard, skin, or 
some other material of a spongy nature, capable of 
absorbing moisture, to place between the pairs of 
metal discs ; and he mentions that in order to be 
successful in an experiment it was necessary that 
these discs should be well soaked. They were also 
made a trifle smaller than the metal discs. 

Having prepared a sufficient number of these 
discs, the metal ones well cleaned and dry, and the 
others well soaked in pure water, or, what he found 
better, salt water, and afterwards slightly wiped 
dry, so that the moisture might not be squeezed 
out and run over the edges of the metal discs when 
a pile of many sets was formed ; he placed a disc, 
say of silver, as the base of the pile, then one of 
zinc, then a moist one, then a silver one, thena 
zine one, and soon. When he desired to make up 
a very large pile of sixty or more sets, he considered 
it best to divide the pile into columns of about 
twenty sets, connecting the base of one column 
with the top of the next. These piles are illustrated 
in Figs. 1 and 2. 

His cowronne de tasses, which he devised as being 
able to give a current of much longer duration and 
regularity than the pile, was simply a series of 
glasses to contain the water, into each of which 
were placed the different ends of two arcs, each 
formed of two metals. It is illustrated in Fig. 3. 





These three illustrations are from sketches taken 
from the engraving accompanying Volta’s letter to 
Sir Joseph Banks, President of the Royal Society, 
as published in Philosophical Transactions, 1880. 
Fig. 1 represents a pile of a single column ; Fig. 2 
one of four columns. In all three illustrations the 
discs or plates marked A are of silver or copper ; 
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those marked Z are of zinc, tin, or lead. Zinc and 
silver gave the strongest current. The basins of 
water, into which the terminals were taken, were 
used for the convenience of making contact with 
the whole of the hand of the experimenter. The 
dry finger point was found not to make so effective 
a contact as was obtained when the skin was 
moistened. 

Carlisle and Nicholson, in 1800, and Ritter, of 
Jena, somewhat later, succeeded in decomposing 
water by means of the voltaic current ; and Ritter, 
in experiments with other electrolytes, noticed the 
deposition of metal on the electrodes, and observed 
that on disconnecting the battery and connecting 
the electrodes by a wire outside the fluid electrolyte 
a current was obtained in the reverse direction ; 
and that the electrodes retained their power of 
giving this reverse current on replacement after 
being removed from the electrolyte and dried. 
Ritter’s secondary pile consisted of discs of copper 
alternated with discs of cloth moistened with 
solution of ammonium chloride (sal-ammoniac). 

It was remarked by Sir Humphry Davy in 1801 
that all galvanic combinations similar to Volta’s, 
which had then been described by experimentalists, 
consisted, so far as he knew, of two metals or of 
one metal and charcoal ; and that it was supposed 
that their agency was in some measure connected 
with the different powers of the metals to conduct 
electricity. But he says that he found an accumu- 
lation of galvanic influence, exactly similar to the 
accumulation in Volta’s pile, might be produced 
by the arrangement of single metallic plates, or 
arcs of one metal with different strata of fluids. The 
reasoning which led to this discovery was brought 
about by observations connected with the pheno- 
mena accompanying the chemical changes in which 
there is evolution of galvanic energy. He found 
that series of double plates, properly arranged, but 
incapable of galvanic action with wateras the medium 
in which the intervening felt or flannel had been 
soaked, were capable of such action on being alter- 
nated with acids or fluids capable of oxidising one 
of the metals only. He mentions that silver and 
gold gave a current with cloths moistened with 
nitric acid ; and that copper and silver also gave a 
current with cloths moistened with mercuric nitrate. 
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This led him to suppose that the alternation of two 
metals was only necessary in so far as it supplied 
two surfaces capable of different degrees of oxida- 
tion ; and that single plates would do if they were 
arranged so that they were connected by different 
fluids in such way that only one side was oxidised. 
In carrying on his experiments he found that gal- 
vanic action was produced not only when oxidation, 
but when other chemical changes occurred. He 
divides the galvanic combinations thus obtained 
into three classes : 

The most feeble ; when single plate or arcs are 
arranged so that the two surfaces, or the opposite 
ends, are in contact with different fluids, the one 
capable of oxidising the metal, the other not so ; 
and he says that tin, zinc, and some other easily 
oxidised substances are best in this class. He gives 
as an example a pile consisting of pieces of tin lin. 
square, 54, in. thick, separated by woollen cloths of 
the same size moistened, some in water, and some 
in dilute acid, and arranged in the following order : 
tin, acid, water, tin, acid, water, and so on, one 
above the other. Twenty sets formed a feeble 
battery. He remarks that the acid cloth being 
placed below the one moistened with water, little 
mixture of the acid and water occurred. 

The second class of these combinations with plates 
of one material was formed of metals or metallic 
substances that acted on sulphuretted hydrogen, 
or on sulphides dissolved in water, arranged in 
series with portions of a solution of potassium 
sulphide in water, in such way that one side of a 
plate, or one end of an arc, was in contact with 
potassium sulphide solution, and the other side or 
end, with water. Silver, copper, and lead were all 
found suitable metals ; and plates of either of these 
metals were arranged thus : metal, cloth moistened 
in solution of potassium sulphide, cloth moistened 
in water, metal, and soon. The action with copper 
proved greater than with silver; and that with 
silver, greater than that with lead. 

The third class of these combinations comprised 
metals which were oxidisable by acids, and which 
were also capable of acting on solutions of sul- 
phides, the metal being arranged so that opposite 
sides underwent different chemical actions. These 
piles were best arranged with three cloths between 
each pair of metals; the cloth moistened with 
dilute acid being separated from that moistened 
with solution of potassium sulphide, by a cloth 
moistened with water only. 

In piles constructed in any of these three ways 
the action is transient, owing to both the acid and 
the solution of sulphide beiag quickly spent. 
Count Rumford suggested a box divided into cells 
by alternate sheets of metal and horn, or other 
non-conductor. 

Fig. 4 shows part of such a box, in which a 
represents the metal plates, b the oxidising solu- 
tion, ¢ the solution of sulphide, d strips of cloth 
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connecting the cells separated by the non-conduct- 
ing material. Fifty metal plates with weak nitrous 
acid, or ammonium nitrate on one side, and with 
solution of sulphide of potassium on the other, gave 
a tolerably strong current. 

Davy’s experiments with electricity as a chemical 
agent in the reduction of the metals of the alkalies, 
gave him opportunities of noticing the phenomena 
of electrolysis, and in the Bakerian lecture, 1807, 
he mentioned that when a solution of salt is de- 
composed by the electric current the base always 
passes to the negative and the acid to the positive 
electrode. If three glasses, A, B, C, Fig 5, be 
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taken and A be filled with distilled water, B with 
weak solution of litmus, and C with solution of 
potassium sulphate, and the solutions in the glasses 
are connected by moistened threads D, as shown ; 
then, on passing a current from A to C, the 
presence of acid was detected at the point where 





the thread moistened with litmus came into contact 
with the solution in A. On changing the glass B, 
and the moistened threads for others containing 
solution of turmeric, the alkaline reaction was first 
observed where the thread moistened with tumeric 
came into contact with the solution in C. This 
showed that the sulphur compound did not pass 
from C through B in the form of sulphuric acid. 
Again, if the solution of potassium sulphate was 
placed in A and the water in C, the current passing 
the same way as in the former case, the potassium 
compound was passed through B to C, without 
affecting the turmeric solution in B; the acid re- 
maining in A. The presence of acid and alkali 
being respectively noted at the point of contact of 
the threads with the solutions in A and C. 

Grothiiss, supposing that in every binary com- 
pound or similar body, one of the atoms or radicals 
is electro-positive and the other electro-negative, 
suggested that there is a successive combination, 
disruption, and recombination of the molecules 
from electrode to electrode ; and that atoms or 
radicals are left free next the electrodes because 
there they find no free opposite atom or radical 
with which to combine. It seems impossible that 
this could occur in the case noted above, for in 
that case the free acid and alkali ought both to 
have first shown themselves where Davy expected 
to see them ; in the vessel containing the solution 
of potassium sulphate. For if the decomposition is 
first effected at the electrode in the vessel A con- 
taining the solution of sulphate, and it is necessary 
for the sulphur compound set free to effect a re- 
combination with the potassium compound of an 
adjacent molecule of sulphate of potassium, then it 
must be equally necessary for the sulphur com- 
pound, on reaching the thread between the vessels 
A and B, to tind some substitute, and as sulphuric 
anhydride, which would probably be the form of 
the sulphur compound, readily combines with 
water to form sulphuric acid, nothing could be 
more natural than Davy’s expectation to find the 
acid manifest its presence at the junction of the 
thread with the solution in A. 

Another theory is that such a compound as potas- 
sium sulphate is split up into metallic sodium anda 
compound of sulphur and oxygen, which compound 
goes to the positive electrode ; that the potassium de- 
composes water, becoming caustic potash and libera- 
ting hydrogen ; while the sulphur and oxygen on 
reaching the positive electrode also decompose 
water, becoming sulphuric acid and _ liber.ting 
oxygen. 

It is, however, only necessary to suppose that, 
whichever atom or radical has to travel across the 
electrolyte to the opposite electrode is in a state in 
which it cannot combine with anything, until, 
having reached the electrode which formed the 
terminus of its journey, it then becomes able to 
combine and manifest acid or alkaline properties. 

Clausius objected to the first-mentioned theory 
on the ground that there would be a great expen- 
diture of energy in causing the repeated decompo- 
sitions ; and supposed that the molecules of liquids 
were naturally in a state of constant decomposition 
into their elementary constituents, and of constant 
recombination ; and that the passage of the voltaic 
current simply classified the free atoms and took 
them respectively to the negative and positive 
electrodes. There is, however, no need for this 
supposition if it be assumed that the atom or 
radical which has to traverse the electrolyte is in a 
state of disability to combine with anything until 
it has fulfilled its mission. 

It will be seen from the foregoing remarks that 
philosophers were, and for that matter still are, 
divided in opinion as to the origin and method of 
the voltaic current. On the oue hand the origin 
was traced to the point of contact of different 
metals in a circuit consisting of two metals and a 
fluid ; on the other, the chemical action that took 
place at the point of contact of dissimilar sub- 
stances, whether metal or liquid, was asserted to 
be the cause of the current set up. 





OANADIAN PACIFIO RAILWAY. 
No. XII. 
MANITOBA. 

On the union of the two great fur companies in 
1821, an entire change in the regulations and work- 
ing of the concern had to be introduced ; the whole 
internal arrangements were to be reorganised, the 
best parts of the old system of both companies were 
to be retained, and the duplicate staff of officials 





was to be reduced into one harmoniously working 
body. To carry out this difficult task, a young 
Scotchman, a clerk in the London house of the 
Hudson’s Bay Company, was selected and sent out 
to fill the important post of governor. It was a 
great responsibility for a young and inexperienced 
man to undertake the management and secure the 
co-operation of men but lately in armed antagonism 
to each other, to reconcile the conflicting interests 
that for years had been accumulating and aggravating 
the personal dislikes of the officers and employés of 
the two widely-ramifying establishments, and to 
smooth over the thousands of petty jealousies that 
had overspread half a continent. That he should 
have done this at all, should re-establish the busi- 
ness of both companies upon a new and better 
basis, should work out the details so as to obliterate 
the old feuds and contentions, should place the 
vast establishment upon a sound and satisfactory 
basis, for forty years guide it all to a successful 
issue, and that he should finally receive from the 
hands of his sovereign the honour of knighthood, 
speaks volumes for the executive ability, the 
strength of character, the determination of purpose, 
and the indomitable energy and perseverance of the 
late Sir George Simpson. Small in stature, but of 
wonderful vigour, the virtual ruler of half of North 
America, he held the reins of power with the self- 
possession of an emperor, and ruled his somewhat 
lawless subjects with the unflinching grasp of an 
autocrat. By keeping the Indian tribes that sur- 
rounded each of the company’s posts, isolated from 
each other, with sufficient means to carry on their 
hunting, and yet dependent for their daily food 
upon their attention to business and their personal 
exertions, they remained contented and employed, 
their national animosities were kept within bounds, 
their internal wars ceased, and the power of the 
company to rule and control them all, was established 
without their being reminded of their loss of inde- 
pendence, or, indeed, recognising the yoke which 
nevertheless kept them under constant and rigid 
restraint. 

The operations of the company, extending over 
four and a half millions of square miles from Fort 
Simpson on the North Pacific to the Labrador coast, 
4000 miles as the crow flies, and from Fort Van- 
couver on the Oregon River to Fort Confidence on 
the Great Bear Lake, 1500 miles north and south, 
were divided into four divisions or territories, the 
Northern, Southern, Montreal, and Western. York 
Factory, near the north, and Moose Factory at the 
extreme south of the Hudson’s Bay, were the depots 
for the two first of these, whilst Montreal for all 
the district embraced by old Canada, and Victoria 
in Vancouver’s Island for the Pacific coast, were the 
importing points for the last two of these divisions. 
Included in these were 53 districts, each under the 
care of a superintending ofticer, and 152 posts or 
forts, each under a chief factor or chief trader. 
There were strictly defined gradations in the service, 
and by slow promotion, the raw recruit from the 
north of Scotland rose through these different 
stages to the highest, which entitled him to a 
partnership in the profits of the company, but he 
seldom returned to the land of his birth, or, ex- 
cepting for a visit, saw again the civilisation of a 
city. At the reorganisation of the company it was 
determined to continue the experiment of the Red 
River Colony, where, as we have remarked before, 
the dismissed servants of the two companies, thrown 
out of employment by their fusion, mostly betook 
themselves, bought land, and established themselves 
as the aristocracy and bourgeois of the prairie. Here, 
too, for the half-century preceding the company’s 
giving up its territorial rights to Canada, the old 
officers of the company passed the half-pay of their 
old age in the settlement far off from the noise of 
the outer world, but whose growing conveniences, 
though still very rude and primitive, were sufficient 
for men who had passed their life in forest isolation 
until they had lost the taste or knowledge of any 
nearer approach to civilisation. But to Sir George 
Simpson, this Red River settlement was always a 
thorn in the side; there were always here the 
elements of contention, the inflammable materials 
of a mob, and twice within a dozen years it was 
necessary to induce the Government to send out 
detachments of troops from England, and after these 
were ultimately withdrawn in 1848, upwards of 
fifty pensioners were settled within easy call of 
Fort Garry, which was made the executive head 
of the corporation. Most of the late servants 
of the company, especially those who had wives 
and families, took up their abode in what is now 
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the parish of St. Andrews, further north than Fort 
Garry, and this they named with ambitious loyalty 
‘Little Britain” scarcely foreseeing that their tiny 
speck of civilisation would ripen so soon to be 
the centre, probably of a ‘‘Greater Britain” than 
the old one. The gradually loosening hold of the 
company over the half-breeds round Fort Garry, 
induced Governor Simpson, in 1831, to remove his 
residence, and the principal stores of the company, 
to a new fort some 21 miles further north in the 
same vicinity, and here by degrees arose, although 
it never was quite finished, a commodious Stone 
Fort, by whisk name it was always known, and 
which subsequently figured largely in the history 
of Manitoba, It is near this at the head of the 
navigation from the lake that the new town of 
West Selkirk is now rising, and this again was the 
place selected by the Government engineers as the 
main crossing of the Red River by the Pacific 
Railway. 

The troublesome element in the settlement was 
always the half-breeds. These men, brought into 
existence by the North-West and X Y Companies, 
principally of French descent, had latterly been 
largely employed by those companies as trappers 
and traders. As hunters they were more skilful 
than the Indians, and as traders they had been 
entrusted by the companies with the necessary 
goods to deal with the natives. After the consoli- 
dation of the two companies, these men lost their 
employment under the new Hudson’s Bay régime, 
but were too fond of the wild life of the woods to 
return to civilisation. Moreover the coureur des 
bois had taken to himself somewhere an Indian 
wife, and in some distant point in the great fur 
land, olive branches, jabbering a few civilised words, 
anda great many heathen ones, had multiplied about 
him. These men had now to take to canoeing and 
trapping for the trading posts, or more generally 
became freighters and voyageurs for the main 
depot at Fort Garry. To the half-breed children 
descended the vocation of the father and the 
nomadic instincts of the mother, resulting in the 
production of a race which unites the industries of 
civilised, to the customs of savage, life. Scattered 
over the vast region from the Ottawa to the Pacific, 
from the Coté de Missouri to the Mackenzie, the 
half-breed forms the advance guard of civilisation 
ahead of the white pioneer. French, Scotch, or 
Canadian by paternity, Chippeway, Cree, or Sioux 
by his mother’s side, of all shades of colour and 
admixture of races, his vocation will always be the 
same, and the straight haired half-breed will remain 
the social, improvident spendthrift that nature and 
habit have made him, a good-humoured, handsome 
fellow, patient and enduring, having all the good 
qualities of the Indian, with the strength and per- 
severance of the white. The countenance soon 
takes the impression of one’s daily life, and no 
class of men are more distinctly marked by the 
characteristics of their calling. The face deeply 
bronzed’ by exposure, the watchful, vigilant eyes, 
the firm set of the lower jaw, the sudden change in 
expression at the least excitement, the alert volatile 
face all alive to dare anything, to plunge into danger 
for the love of it, the sunken cheek and sparse 
beard, are the Assyrian types of the hunter, and 
then, when the hunt is over, the haggard reckless 
expression, the brutal revelry in blood and slaughter 
are the vestiges of the degraded traits of the 
Indians. The Metis or the Bois Brulé is seldom 
found south of the forty-ninth parallel, the ele- 
ments of his existence are wanting in the United 
States, whilst throughout the north-west of Canada 
the half-breed is an important element, and what- 
ever his tribal origin, or his white paternity, he 
still remains a half-breed as his grandfather before 
him was. 

In the mean time the question had been agitated 
in Canada as to the right of the Hudson’s Bay 
Company to the territory which it claimed on this 
continent, the contention being that this was 
French territory at the time of the British conquest, 
and as such had been given up to Great Britain, 
and formed part of the old province of Quebec. 
The result was that a commission was appointed in 
1857 to inquire into this question, and although 
the Hudson’s Bay influence was sufficient to keep 
this in abeyance, yet in drafting the Act of Con- 
federation in 1867, special provisions were made for 
the incorporation of Prince Rupert’s Land into the 
Dominion. At the first Parliament at Ottawa a 
series of resolutions were introduced by the Hon. 
William M‘Dougal, praying that these north-west 
territories should be added to the Dominion, and 





an address embodying these was forwarded to the 
Home Government. Ultimately a commission was 
sent to England in 1868 to confer with the Colonial 
Office on the subject, but it was not till the follow- 
ing year that any terms could be arranged with the 
company. These terms were that Canada should 
pay to the company 300,000/. sterling on the sur- 
render of their territorial rights to the Imperial 
Government, that the Imperial Government 
should retransfer these rights to Canada, and 
that the Hudson’s Bay Company should be en- 
titled to two sections, or square miles, out of 
the 36 into which each township was to be divided, 
besides certain reserves round the different 
trading stations, giving the company altogether 
about one-fifteenth of the entire area, a landed 
estate which the settlement and surveying which 
had to be done at the expense of Canada was 
about to make of infinitely more value than the 
whole of the unsurveyed, unexplored, and unrealis- 
able land was worth before this expenditure was 
put upon it. These preliminaries settled, the date 
fixed for the transfer was October 1, 1869, subse- 
quently postponed to December Ist. The purchase 
money was paid to the Hudson’s Bay Company 
May 11, 1870. The Order in Council transferring 
the territory to Canada was passed June 23rd, the 
province was formally declared part of the Dominion 
of Canada July 15th, and Governor Archibald 
arrived to take charge of the province September 
2nd following. 

But this Canadian connection was by no means 
popular in the country. There was a tremendous 
expanse of rock and lake and forest, between Mani- 
toba and the habitable part of Canada, the shortest 
way of getting there was through the States if time 
and trouble were an object, and the general feeling 
of all but a very few was in favour of annexation 
to the Federal Government. The policy of the 
Hudson’s Bay Company, and their determination to 
monopolise the fur trade, which was practically 
nearly all there was, kept the people in a state of 
dependence and poverty that was in strange con- 
trast with the well-to-do progress of Minnesota, and 
it is no wonder that they wished to share the same 
privileges and to enjoy the same freedom and 
prosperity. The railways were now approaching 
the navigable part of the Red River valley, and the 
isolation that had been their fate for half a century, 
would be entirely removed if they became a part of 
the union. In 1867 a serious proposition had been 
made for a provisional Government, but this crude 
organisation, although got up in perfect good faith, 
and intended to promote the cause of law and 
order, was declared by the Imperial Government 
to be illegal, and never came to a head. The 
dissatisfaction was not removed by this, and as the 
time grew nearer for the union with Canada, the 
less every one in the colony seemed to like it, even 
the French Archbishop of St. Boniface, who had a 
strong prejudice in favour of the Canadian con- 
nection, doubted its practicability, and seemed to 
prefer that matters should remain unchanged. The 
opportunity was taken by a French half-breed of 
the name of Louis Riel, and an American Fenian 
O’Donaghue, to foment the dissatisfaction, and to stir 
up the half-breeds to resist the entrance of the Cana- 
dian Governor or Commissioner M‘Dougal, who was 
sent to organise the province November 2, 1869. 
The whole of this transaction was a blunder through- 
out; the Hudson’s Bay Company looked on with 
utter supineness, and there was no one that seemed 
to know who was the proper party to check the 
early blustering of this man Riel. M‘Dougal re- 
turned to Canada, which the half-breeds considered 
a victory, and they then seized the Stone Fort, where 
for some months Riel and his friends lived gloriously 
upon the good things they found there in abundance. 
Unfortunately for Riel, however, he went too far, 
and when, after a mock trial, a Canadian of the 
name of Scott was taken out of the fort and shot, 
March 4, 1870, the old Canadian blood was aroused ; 
then followed the joint English and Canadian 
military expedition under Wolseley, and when, 
August 24, 1870, their bugles were heard on the 
Red River, Riel and O’Donaghue left in a hurry, 
and probably saved their lives by not waiting to 
finish their breakfasts. 

In the stirring events that followed each other 
rapidly in this early history of Manitoba, one man 
looms up throughout as wielding an immense in- 
fluence, and representing the conservative element 
of law and moderation at a time when much pru- 
dence was necessary. This was the Catholic Arch- 
bishop of St. Boniface, the pretty village across 





the Red River from Winnepeg, whose fine ecclesias- 
tical buildings form such a conspicuous object for 
miles along the level prairie. One of the oldest and 
most illustrious families in Canada was founded in 
1739 when Jean Tachéarrivedin Quebec from France, 
the great-grandfather of the present archbishop ; 
amongst whose ancestors were Louis Joliette, the 
discoverer of the Mississippi and the Sierra, Va- 
rennes du Verandrye, the first explorer of the Red 
River, the Rocky Mountains, and the Saskatche- 
wan Valley. Members of his family have occupied 
most of the influential positions in Canadian political 
life, and the late Sir Etienne Pascal Taché died 
Premier of Canada in 1865. The present subject 
of this sketch was born at .Rivitre du Loup 
July 23, 1823, and was left fatherless almost before 
he learned to lisp a father’s name. Educated 
principally at the college of St. Hyacinthe, he re- 
turned there on the completion of his education to 
take the chair of mathematics. About this time 
the Order of the Oblates sent some of their priests 
to Canada; this arrival was an event in the 
ecclesiastical history of the country, and amongst 
their earliest adherents was young Taché, who 
at twenty-one offered his services as a missionary 
to the Indians of the north-west. This offer 
being accepted, he left his home in Lower Canada 
in a birch-bark canoe, and on the 12th of Oc- 
tober, 1845, pronounced his religious vows at 
St. Boniface, the first time such a ceremony had 
taken place in the north-west. After a period of 
enthusiastic devotion at the distant post of Isle & la 
Crosse, 1000 miles to the north of the Red River, 
exposed to long dangerous journeys amongst fierce 
Indians, the bare ground generally his bed, the sky 
his covering, pemican his principal food, he was 
recalled by his superiors to civilisation and subse- 
quently sent to France, where in 1851 he was 
created a bishop, and in 1860 consecrated arch- 
bishop of the new ecclesiastical province of St. Boni- 
face. Since then the history of Manitoba is so 
closely woven with that of Archbishop Taché that 
no important event has occurred in the former with- 
out receiving some impetus or in some way being 
affected by the hand of the latter. To him directly 
are due the fine cathedral of his diocese, the 
palace and spacious college of St. Boniface. The 
cathedral as now seen was not the first ecclesiastical 
building ; the former one was burnt down in 1860, 
and the new structure, entirely of the beautiful stone 
of the district, was erected since, and on a much more 
extensive scale. Though somewhat grim and cold 
as to the‘ exterior, the cathedral is by no means 
devoid of attractive points inside, although the 
good taste of the archbishop has prevented any of 
that tawdry display of magnificence which offends 
the eye in many eccleciastical edifices where there 
might be supposed to be less excuse for it than here. 
The congregation is still one of the strangest and 
most varied in Christendom, composed of pure 
French, English, Irish, and Highland Scotch, with 
every shade of Scotch and French half-breeds, and 
some few thorough-bred Indians. Itis in sucha place 
as this that one feels, and whatever his own faith, 
must reverence, the homogeneity of the Catholic 
religion, the living pervading unity that charac- 
terises it, the one adamantine rock of faith upon 
which the billows of opinion expend their force, but 
which they cannot affect nor change. Here amidst 
an upheaval from which is springing the life of a 
new nation, and a new civilisation, where other 
churches are sympathetic with the restless spirit of 
the people, the cathedral of St. Boniface stands out 
a fitting emblem of the unchangeable. Across the 
river lives a community that has grown in ten 
years from 3000 to 30,000, animated by the most 
advanced spirit of modern civilisation. In St. 
Boniface we see the old patriarchal system, where 
a thousand years has effected but little change. 

Above us are the bells of which Whittier so 
sweetly sang in his poem of the Voyageur of the 
Red River: 

The voyageur smiles as he listens 
To the sound that grows apace ; 
Well he knows the vesper ringing 
Of the bells of St. Boniface. 
The bells of the Roman mission, 
That call from their turrets twain 
To the boatman on the river— 
To the huntsman on the plain. 

These bells have rather a strange history. They 
were originally cast by Thomas Mears, White- 
chapel-road, London, and were sent out by the 
Hudson’s Bay ship to York Factory, whence they 
were to be brought 800 miles by the company’s 
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boats to Fort Garry. On this journey there are | ultimately brought forward, and in 1840 commenced | stroyed thecathedral, melted the bells, but a thousand 
thirty-six portages, and being packed in cases and | pealing forth their sweet music to the delight of the | pounds of the molten material was found in the 
very cumbersome, the three bells were left behind. | old countrymen and the astonishment of the abori- | ruins, and in 1862 sent back over the same long 
At the pressing request of the bishop they were | gines. The fire which twenty years afterwards de- | boat route, with its portages and delays, over which 
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they had been transported twenty-two years before. 
Added to new material, the bells were recast in 
1863, and again they crossed the Atlantic. The 
vessel was seriously damaged by ice in the Hudson’s 


Bay Straits, and put back with difficulty to New- | 


foundland. From St. John’s the bells were shipped 
to Portland, Maine, whence, vid Montreal, Detroit, 
Chicago, and St. Paul’s, they reached St. Boniface, 
having come the last 500 miles by an ox-team. They 
were rung for the first time after their wanderings on 
Christmas Eve, 1864. For miles out on the prairie 
they can be heard resonant and clear. In a new 


country where there is little of history and less of 

romance, the bells of St. Boniface are at least an 
| interesting episode on the wayside of life. . 
| Sixteen years since, in 1868, Archbishop Taché 
wrote his ‘‘Sketch of the North-West.” ‘‘The 
| breadth,” says he, ‘‘ of this fertile country from east 

to west is 1200 miles, its length from north to south 
| 1500, containing the immense area of 1,800,000 
square miles. When we compare this vast region 
with the small and limited countries occupied by 
| some of the most powerful nations of the world, the 
' contrast astonishes us, and we ask if this vast region 





is destined to remain for ever in the natural state 
in which Providence has allowed it to lie up to the 
present time. Isolated in this immense desert we 
often listen hoping that some echo of the bustle of 
the world beyond the ocean, or even of the neigh- 
bouring republic, may be audible. Our grand rivers, 
are they to have no other vessels than the bark canoe 
of the Indian, or the craft of the fur trade? The 
agricultural resources of thisgreat country, itsmineral 
wealth, the treasures of its forests, are they destined 
to be never known nor appreciated as they merit?” 
When his lordship was writing and pondering over 
this, the future was rapidly preparing areply. Two 
years after, Canada was taking the steps to annex 
these territories, of whose inexhaustible wealth her 
most far-seeing statesmen had but a most inade- 
quate conception ; in a couple of years more the 
mother country had learned something of the future 
wheatfields destined to supply her necessities, and 
within another ten years, the locomotive on its way 
to the great city of Winnepeg opposite, was running 
over ground that had formerly been his grace’s 
garden, the great Pacific Railway was well under 
way in its construction, and what had been the 
pretty village round the Hudson’s Bay, Fort 
Garry, was the metropolis of a smiling, pros- 
perous, and well-cultivated Canadian province. 

The province of Manitoba, as first organised, 
was a small square block of land about 120 miles 
long east and west, and 100 miles north and south, 
between the forty-ninth and fifty-first parallels of 
north latitude, and the ninety-sixth and ninety- 
ninth of west longitude. It is as nearly as possible 
the central point in North America between the 
oceans, and Winnepeg is as nearly as may be the 
half-way station on the Pacific Railway, being 
equidistant from Montreal to Port Moody, and 
over 1400 miles from each. These provincial limits, 
comprising under 9,000,000 acres of land, were too 
small for the western ideas; after considerable 
agitation the area of the prairie province has been 
largely extended, and according to the census of 
1880, its present extent comprises 123,260 square 
miles, or 78,848,040 acres, being larger than Ontario, 
and 50 per cent. more extensive than the bordering 
State of Minnesota. Compared with the immense 
expanse of the north-west, it presents even yet the 
appearance of a small block, not a twentieth of the 
vast territory that has yet to be peopled in this 
lately acquired country. But small in comparison 
as it looks, it includes within its borders an 
area of wheat-growing land that is destined to 
make it respectable, and to affect the wheat 
market of the world in the near future. The 
traveller's first idea on going across its vast prairie 
meadows, is that the description given by the late 
Lord Beaconsfield, when he spoke of that ‘‘illimi- 
table wilderness” was correct, but on closer exami- 
nation he finds that beneath the surface of dried 
grass and ashes, consequent upon the numerous 
fires, there is hidden a treasure in fertility of soil 
that when developed will maintain millions of our 
race. As compared with Minnesota, or the older 
wheat districts of America or Canada, there is a 
difference in the yield of from ten to fifteen bushels 
of wheat to the acre in favour of Manitoba; as 
compared with England the condition of affairs is 
even more striking, and with all the imperfections 
of the existing routes and expenses, which will soon 
be done away with or reduced, Manitoban wheat 
can now be laid down in England at prices with 
which the British farmer cannot compete. In the 
Red River district the delegates, who were sent out 
by the tenant farmers in 1879 at the invitation of 
the Canadian Government, were shown fields that 
had been cropped with wheat for fifty-four succes- 
sive years, which had never received any manure, 
and which were then producing regularly from 
twenty to twenty-five bushels to the acre. A writer 
in the Philadelphia Press says: ‘‘ The greatest wheat- 
growing district in the world is now being opened 
up for settlement. It is sufficiently productive to 
make England independent of the United States or 
any other county, for breadstuffs, and to create a 
powerful rivalry elsewhere. The extent of this 
enormous British territory is comparatively un- 
known in our country. It contains 2,984,000 
square miles, whilst the United States to the south 
of it has only 2,933,000. In five years, as now being 
filled up, 4,000,000 acres of this fertile belt will be 
under wheat, which means 100,000,000 bushels 
thrown into the market, the total amount of our ex- 
ports last year. It is evident that our superiority 
as a wheat-growing country is seriously threatened, 
and that the mother country will soon be indepen- 
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dent of any foreign supply.” Mr. Chambers, of 
Stewardstown, one of the tenant farmer delegates 
says: ‘*The Canadian Government, knowing the 
immense tract of fertile territory she possessed, and 
finding that the people of the old country would 
not believe the accounts given by these agents, 
wisely decided to bring out British delegates to see 
for themselves what the country was like, and to re- 
port to their brother farmers at home. For my part 
I would not have believed that any land could have 
beensofertile, if I had not seen it myself.” Inhis own 
eloquent language Lord Dufferin thus describes this 
beautiful province: ‘‘ From geographical position 
and its peculiar characteristics Manitoba may be 
regarded as the keystone of that mighty arch of 
sister provinces which spans the continent from the 
Atlantic to the Pacitic. it was here that Canada, 
emerging from her woods and forests, first gazed 
upon her rolling prairies and unexplored north-west, 
and learned, as by an unexpected revelation, that her 
historical territories of the Canadas, her eastern sea- 
board of New Brunswick, Labrador, and Nova Scotia, 
her Laurentian lakes and valleys, corn lands and 
pastures, though themselves more extensive than 
half a dozen European kingdoms, were but the 
vestibules and anti-chambers to that, till then, un- 
dreamed of Dominion, whose illimitable dimensions 
alike confirm the arithmetic of the surveyor and 
the verification of the explorer.” 


THE SPANISH GUNBOAT “ EULALIA.” 

THe Spanish twin-screw gunboat Eulalia, of 
which we give a perspective view on the page plate 
published with the present issue, is one of a number 
recently added to the Spanish Navy, all of which 
were built at the Government dockyards, their ma- 
chinery being made by private engineering firms. 
They measure 115 ft. in length, 21 ft. 8 in. in breadth, 
and have a mean draught of 7 ft.; they have a ram- 
shaped stem and elliptical stern, and are constructed 
entirely of iron. Their armament consists of a breech- 
loading rifled gun placed forward, and a Nordenfelt 
gun mounted near the stern. As will be seen from 
our illustration, the Eulalia is schooner-rigged. 

The machinery of the Eulalia and the Paz was 
supplied and fitted by Messrs. Portilla, White, and 
Co., of Seville. The general design of the engines 
is shown by the views we give on pages 4 and 5, 
from which it will be seen that the two screw shafts 
are driven by two pairs of compound engines, placed 
back to back, with a surface condenser, common to 
both, between them. The engines have high-pressure 
cylinders 17 in., and low-pressure cylinders 30 in. in 
diameter, the stroke being 18 in. The cylinders are 
not steam-jacketted, and the low-pressure cylinders 
only are provided with starting valves. The inter- 
mediate receiver of each pair of engines is formed 
around the high-pressure cylinder as shown in Fig. 3, 
from which view and Fig. 1 the arrangement of the 
valves, &c., will be seen. The casings fixed on the 
top covers of the cylinders are for the relief valves. It 
will be noticed from Fig. 1 that the glands of the 
piston-rod stuffing-boxes are unusually short. It has 
been the general practice of Messrs. Portella, White, 
and Co. to make the glands in this way, and no incon- 
venience is said to result from it. 

The cylinders are supported at the back by cast-iron 
standards, and in front by wrought-iron columns, the 
crossheads being provided with slipper guides. The 
slide valves are actuated by the ordinary link motion. 
The crankshafts are 54in. in diameter, both at the 
main bearings and crank-pins, and each has five bear- 
ings on the bedplate, as shown in Fig. 1. At the forward 
end of each shaft is a crank from which a horizontal 
single-aeting circulating pump, 74 in. in diameter and 
10 in. stroke, is driven. The single-acting air pump, 
11 in. in diameter and 9 in. stroke, and the feed pumps, 
are driven by levers from the high-pressure crosshead 
of each pair of engines, as shown in Figs. 1 and 3. 
The engines are altogether compact, and yet readily 
accessible. 

The surface condenser, which, as we have said, is 
common to the two pairs of engines, is situated between 
the two low-pressure cylinders as shown in Fig. 3. 
The tubes, which are # in. in diameter by 6 ft. long, are 
placed vertically, and are packed with wood ferrules. 
The condensing surface is 800 square feet, and the con- 
densing water passes through the tubes, the steam 
being outside them. 

Each pair of engines drives a four-bladed screw 6 ft. 
in diameter, and 11 ft. pitch, the screws together with 
the stern brackets of tubes, being made of gun- 
metal, while all the shafting beyond the stern tube 
is cased in sheet brass. 

The engines are supplied with steam by two return 
tube boilers, the chief dimensions of which are given 
on the diagram views, Figs. 4 and 5 on page 5. The 
total heating surface of the two boilers is 1200 square 
feet and the total grate surface 60 square feet. A 
Jarge steam drum and partial superheater common to 











both boilers, is placed between them, as shown by the 
views just referred to. The stokehold is aft, and 
there is no bulkhead or cross bunker between the 
boilers and the engines, the coal being all carried in 
side bunkers. 

The engines of the Eulalia developed during the 
official trial trip 312 indicated horse-power, of which 
152 horse-power was developed by the starboard and 
160 horse-power by the port engines, the revolutions 
in each case being 116 per minute. The boiler pres- 
sure was 61 lb. per square inch and the vacuum 26 in. 
At the trial the Eulalia attained a speed of over ten 
knots per hour, a speed which was deemed highly 
satisfactory considering the fulness of the vessel’s for- 
ward lines, 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 20, 1884. 

Tue Eastern Pig Iron Association held their annual 
meeting in Reading a day or two ago, and have been 
inspecting the furnaces, one hundred in number, which 
the Association represents. Though a large number 
of these furnaces are out of blast, the makers report 
the prospects for the trade as very favourable to 
advancing prices and improving demand. This is rather 
more sanguine a view than the facts of the case seem 
to justify ; but the operators state that, with light pro- 
duction, low stocks, steady demand, and bottom prices, 
that all the conditions are in their favour, and con- 
sumers having no stocks on hand will have to come 
into market for large lots when the fall trade opens. 
Prices cannot decline any further, at least not for 
the good makes, as producers would rather stock up 
their production, than to shade prices further ; 20 dols., 
19 dols., and 18 dols. are the average prices for fair 
qualities of Nos. 1 and 2 foundry and grey forge iron. 
There is some talk of more furnaces blowing in on 
the Ist of August. but it is not at all likely that they 
will do so, as the market will not bear heavy stocks 
at present. The only hope of improvement lies in the 
continuance of the present wise policy of restriction 
of production to the actual requirements of the 
market. There will probably be considerable re- 
striction among the mills this summer ; the nail makers 
find prices er and stocks accumulating, and 
though there will be no organised suspension, in- 
dividual manufacturers will probably shut down, in 
the hope of improving the market condition. The 
Western Nail Association will meet at Pittsburg 
on the 25th inst. to discuss the question of a three 
months’ suspension, which seems to be necessary to 
the welfare of the trade, owing to the active competi 
tion of steel nails, as well as to the large production. 
Nails are selling at 2.25 dols. in Pittsburg, and 
2.35 dols. to 2.45 dols. here. The barbed wire manu- 
facturers have not yet agreed upon the sixty days’ re- 
striction of production which has been talked about in 
the trade, and the result is that concessions are being 
granted and prices are declining ; the production is 
very large, and demand has fallen off materially 
during the past few weeks. Quotations are nominally, 
for car lots, galvanised four-point, 6 cents per pound ; 
painted, 5 cents; broken lots, 4 cent more. The 
steel rail market continues very flat. Small lots are 
selling at 31.50 dols. to 32.50 dols. in eastern mills ; it is 
said that 31 dols. has been taken in some cases, but it 
cannot be said at what price a large lot for winter 
delivery would be taken. Prices are going down, and 
it is probable that 30 dols. will eventually be reached. 
The mills are turning out a good deal of steel for other 
purposes than rail making, and this is helping them 
over the dull season, but all the makers are anxious for 
new business. Stocks of old rails are large, demand 
light, and prices declining. A 500-ton lot was sold 
here during the week at 18 dols.; and other lots at 
18.50 dols. to 19.50 dols. Crop ends are quoted at 
20 dols. to 20.50 dols. for American, and 21 dols. to 
22.50 dols. for English and Welsh; steel slabs and 
blooms are inlight demand. Bessemer pig is selling in 
a small way at 19.50 dols. ; spiegeleisen is dull. A 
great deal of the Scotch pig which is arriving, is going 
into store. Only small lots are wanted by consumers. 
Oliver and Roberts, wire manufacturers of Pittsburg, 
have put their large new rod mill into operation, and 
will hereafter manufacture all their own material for 
barbed wire, instead of importing it. The growth of 
rod manufacturing in this country is having a serious 
effect upon importations, which are falling off very 
sensibly. Prices for steel rods have declined, and 
stocks can now be had at 46.50 dols. 








ROYAL METEOROLOGICAL SOCIETY. 

THE concluding monthly meeting of the session was 
held on Wednesday evening (June 18), Mr. R. H. Scott, 
F.R.S., President, in the chair. Dr. Benjamin A. Gould, 
director of the Cordova Observatory, Argentine Republic, 
was elected an honorary member. The following papers 
were read : 

1. “The Equinoctial Gales; do they Occur in the 
British Isles?” by Mr. R. H. Scott, F.R.S. The period 
investigated was the fourteen years 1870-84, and only 
those storms were selected which had attained force 9 of 





the Beaufort scale at more than two stations. The re- 
sults show that the storms are all but exclusively confined 
to the winter half-year, and also how, for a certain interval, 
the stream of storm depressions sets over the British Isles, 
and then for a time takes another path, leaving this 
country at rest. In some years there are as many as four 
or five storms in a fortnight, and in others there are none, 
or only one. It is further shown that there is no strongly- 
marked maximum at either equinox. 

2. ‘On the Physical Significance of Concave and Con- 
vex Barographic or Thermographic Traces,” by the Hon. 
R. Abercrombie, I’.R. Met. Soc. The author shows that 
a falling barogram is convex when the rate of the fall is 
increasing, concave when decreasiug, and conversely, that 
a rising barogram is convex when the rate is decreasing, 
concave when increasing. As the rate of barometric 
change is proportional to the steepness of the gradients 
which are passing, and the wind also depends on the 
gradients, the author suggests the following rules for 
judging the coming force of a gale from the inspection of 
a barogram: A convex barogram is always bad with a 
falling barometer, and good with a rising one, and a _con- 
cave trace is sometimes a good sign with a falling baro- 
meter, and not always a bad indication with a rising one. 
The convexity or concavity of a thermogram is likewise 
shown to depend on the rate of thermal change. A method 
is given by which the distribution of diurnal isothermals 
over the globe can be deduced from the diurnal thermo- 
grams in different latitudes, and it is shown that the shape 
of diurnal isotherms on a Mercator chart, for a limited 
number of degrees of latitude, is similar to the shape of 
the curve of diurnal temperature range, if we turn time 
into longitude, and temperature into latitude, on a suit- 
able scale. 

3. ‘* Maritime Losses and Casualties for 1883, con- 
sidered in Connexion with the Weather,” by Mr. C. 
Harding, F.R. Met. Soc. 

4. ‘The Helm Wind,” by the Rev. J. Brunskill, F.R. 
Met. Soc. This is an account of a wind peculiar to the 
Crosswell range; and its presence is indicated by a belt 
of clouds denominated the ‘‘helm barr,” which settles 
like a helmet over the top of the mountain. 

5. “Climate of the Delta of Egpyt in 1798 to 1802 
during the French and British Campaigns,” by Surgeon- 
Major W. T. Black, F.R. Met. Soc. The author has 
collected and discussed the meteorological observations 
madein Egypt during the French and British campaigns 
at the beginning of the present century. 





NOTES FROM THE SOUTH-WEST. 

Mount Stuart Graving Dock.—The new Mount Stuart 
graving dock at Cardiff has been formally opened. The 
new dock has been constructed by the Mount Stuart 
Shipbuilding, Graving Docks, and Engineering Company 
(Limited), to meet the requirements of its increasing 
business. The dock combines in its construction al 
recent improvements. The walls are of stone, obtained 
from the Pwllypant and Radyr quarries, the total 
amount of masonry being 17,500 cubic yards, The hollow 
quoins and sills are of granite from Messrs. J. Freeman 
and Sons’ quarries, Penryn, the amount used being over 
6000 cubic yards. The walls rest on a foundation of 
Portland cement concrete, and the bottom of the dock is 
wholly of the same material, no pitching being used on 
the top. The concrete amounts to about 12,000 cubic 
yards, and the cement used was obtained from Messrs. 
C. Francis, Son, and Co., Newport, Isle of Wight. The 
dock will accommodate two vessels alungside each other, 
the side blocks affording space to the extert of 360 ft. 
each. In the event of the dock being required for a 
vessel exceeding 360 ft., a middle row of blocks can be 
utilised to take a ship or steamer 420 ft. in length. The 
width of the dock is 150 ft. at coping level, and 90 ft. at 
bottom. There are, in addition to the entrance gates, 
which are 52 ft. wide, a pair of inner gates, which will 
retain a depth of 20 ft. of water on the keel blocks. The 
depth on the sill and keel blocks at high water of ordinary 
spring tides will be 26 ft. Iron staircases of a novel 
design will be shortly fitted to the sides and ends of the 
dock. The work was commenced in September, 1882, 
Mr, P. Whyte, C.E., Leith Docks, being the engineer ; 
and it was executed under the superintendence of Mr. 
J. M. M‘Currick, C.E., as resident ‘engineer. The 
vessel selected to open the dock was the steamship 
Mameluke, belonging to Messrs. W. and R. Thomson, of 
the Bedouin Steam Navigation Company. 


Cardiff Water Works.—The water works scheme of the 
Cardiff ‘Town Council, which includes the construction of 
a storage reservoir at Llanispen, has sustained a check 
by the withdrawal of the contractors for that work, 
Messrs. Hill Brothers, Beckenham, Kent. The Town 
‘Council proposes to again invite tenders. The reservoir 
is to cover 60 acres, and when completed it will hold 300 
million gallons of water. 


Blaenavon.—The Blaenavon Company is extending its 
works, and a large furnace has just been erected which 
will turn out about 600 tons per week. A new blowing 
engine is also being put up. A furnace on the old site is 
nearly ready. 


The Vernon Tin-Plate Works.—The sale of these works 
has been completed by Mr. E. E. Morgan. At present 
only a portion of the works will be started. 


The Barry Dock Bill.—The preamble of this Bill has 
been declared proved by a committee of the House of 
Commons. The committee sat for 33 days. 


Colliery Enterprise.—Operations were commenced on 
Monday in sinking a new pit ina field nearly opposite 
the Place Farmhouse, to the east of the Powell’s Old 
Place Pit, to the Mynyddislwyn house coal seam. The 
contract for sinking the pit has been entrusted to Mr, R, 











- 
ee ROERINR Ae pesca ens 








er NN RCD 


1) START te cecraoiseo™ 


ENGINEERING. 


7 





Jury 4, 1884.) 





Treasure, of Blackwood. The site of the pit is above the 
fault. On the upper side of the above old pit there is an 
extensive portion of land unworked, and the whole has 
been taken by Messrs. Bevan and Price, the owners of 
the Wingfield Colliery, near Gelligaer. 

Newport.—During the past week the steam coal market 
has continued to present the same tone as that which has 
prevailed of late. The position of the house coal market 
is practically the same. Shipments of iron have again 
been small. Last week’s clearances were 975 tons, for- 
warded to the following destinations: Maracaibo, 225 
tons; Carril, 225 tons; and Santa Martha, 525 tons. 
The rail trade still maintains an exceedingly dull appear- 
ance. The iron ore trade is still depressed. Last week’s 
coal clearances were 53,328 tons. From Bilbao there 
were received 16,948 tons of iron ore, and 5770 tons came 
to hand from other sources. 


Caerphilly.—The Caerphilly foundry is to be restarted. 
The foundry is situate about 300 ing from the Caer- 
yhilly Railway Station, and in close proximity to the 
Fentepeiad, Caerphilly, and Newport and Rhymney Rail- 
ways. The works possess every facility for business. 
Operations have ceased at the foundry for some time, it 
being last worked by a Manchester firm. The present 
firm trades under the title of Messrs. Woods. 


Briton Ferry Iron Works.—In consequence of the de- 
pressed state of the iron trade, Messrs, G. Davey have 
decided to lay off these works until matters improve. 


Cardif.—The steam coal trade has during the past 
week shown greater signs of activity; there has, how- 
ever, been no material change in prices. In the house- 
coal trade some local merchants continue to keep their 
collieries going without interruption. Prices remain 
practically at the figures recently given. The patent fuel 
market remains without any material alteration. There is 
no improvement to record in the iron ore trade. Last week’s 
clearances comprised 162,868 tons, 2560 tons of patent 
fuel, and 2385 tons of iron. From Bilbao there were re- 
ceived 13,377 tons of iron ore, and 4318 tons came to hand 
from other sources. 


Death of Mr. G. Berbeck.—On Saturday Mr. G. Ber- 
beck, consulting engineer to the Llynvi and Tondu Com- 
pany, succumbed to injuries received in his garden about 
three weeks since by falling from some steps. 

Dumfries Dry Dock Company.—The first general ordi- 
nary meeting of the shareholders of the Dumfries Dry 
Dock, Shipbuilding, and Engineering Company (Limited), 
was held at Cardiff, on Monday. Mr. Cory took the 
chair and read the directors’ first report. The company, 
the report stated, had entered into a contract with 
Messrs. Clark and Stanfield, by which they would obtain 
a floating dock capable of taking a vessel of 300 ft. in 
length, and 3300 tons carrying capacity ; and one having 
special facilities for lifting loaded vessels which had 
grounded or been in collision, with a view of ascertaining 
whether any damage had been sustained. According to 
the terms of the contract the dock will be ready by 
March, 1885. The report of the directors was adopted. 





MUNICIPAL AND SANITARY ENGINEERS AND SURVEYORS. 
—The annual meeting of the Association of Municipal 
and Sanitary Engineers and Surveyors is to be held in 
Newcastle-on-Tyne on Thursday, Friday, and Saturday 
next. Thursday will be devoted to discussing certain 
sroposed alterations in the rules, to the reading of a paper 
5 Mr. J. P. Spencer ‘‘ On Testing the Sanitary Arrange- 
ments of Houses,” and to excursions to the American 
Laundry and Hawthorn’s Locomotive Works. On Friday 
yapers wi!l be read on ‘‘ Steam on Tramways,” by Mr. Jas. 

all; on ‘Sewage Disposal,” by Lieut.-Colonel Jones; 
and on ‘* The Cost of Local Government, and the Distri- 
bution of the Funds,” by Mr. F. S. Bruton. Afterwards 
there will be excursions to the Elswick Ordnance Works 
and the Swan and Edison Electric Light Works. On 
Saturday there will be an excursion by steamer to various 
wints of interest on the river, ending at Tynemouth, and 
including the Cattle Lairs, Messrs. Scott and Co.’s 
Cement Works, the Tyne Commissioners’ Yard, the 
Whitehill Point Coal Staithes, the new Coble Dene 
Dock Works, and the piers at Tynemouth. 





Norma Scuoon oF SciENCE AND Roya. ScHOOLS OF 
Mines, SoutH Kensincton.—The following is the list of 
prizes, scholarships, associateships, &c., awarded June, 
1884. First Year’s Scholarships: Aibert G. Hadeock, 
Frederick Carrodus, William C. Rowden, ‘Thomas Rose. 
Second Year’s Scholarships: George Gibbens, Isaac T 
Walls. Edward Forbes Medal and Prize of Books for 
Biology, Thomas Johnson ; Murchison Medal and Prize 
of Books for Geology, Martin F. Woodward ; Tyndall 
Prize of Books for Physics Course 1, Isaac T. Walls ; De 
la Beche Medal for Mining, Herbert W. Hughes; Bes- 
semer Medal with Prize of Books from Professor Chand- 
ler Roberts for Metallurgy, (1) Percy Bosworth-Smith, 
(2) William F. Grace ; Hodgkinson Prize for Chemistry, 
First Prize, Books, &c., George T. Holloway ; Second 
Prize, Stephen J. Elliot and William P. Wynne. As- 
sociateships Normal School of Science: George T. Hol- 
loway, Cooniary, First Class; William P. Wynne, 
Chemistry, First Class; Elizabeth Healey, Chemistry, 
First Class ; Benjamin Illingworth, Physics, First Class; 
Alfred Howard, Physics, First Class ; Joseph Lomas, 
Biology and Geology, Second Class.  Associateships 
Royal School of Mines: Herbert W. Hughes, Mining, 
First Class; George H. Schréder, Mining, Second Class, 
Metallurgy, First Class; Percy Boswith-Smith, Metal- 
lurgy, First Class; Alfred Sutton, Metallurgy, First 
Class; Henry G. Graves, Metallurgy, First Class; Harry 
J. Chaney, Metallurgy, First Class; William F. Fre- 
mersdorf, Metallurgy, Second Class; H. B. Erskine 
Stephenson, Metallurgy, Second Class. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Chesterfield and Derbyshire Institute of Engineers—The 
Proposed Amalgamation with the Midland Institute.— 
The annual general meeting of the Chesterfield and 
Derbyshire Institute of Mining, Civil, and Mechanical 
Engineers has been held in the lecture hall of the 
Stephenson Memorial Hall, Chesterfield, and was of ex- 
ceptional interest, inasmuch as a resolution proposing 
amalgamation with the Midland Institute, Barnsley, was 
on the agenda for discussion. The Council had had 
many consultations during the year as to how best to 
invigorate the Institute. The result of their delibera- 
tions was that the Institute, if it were to eontinue success- 
ful, must extend its area, and they received with 
favour a suggestion to amalgamate with the Midland 
Institute of Mining, Civil, and Mechanical Engineers, 
darnsley. By a combination of the two existing 
societies, the Council believe that far better results can be 
achieved than divided interests will allow. This view 
has been accepted by the Council of the other Institute, 
and has further been endorsed by the replies of a con- 
siderable number of members of both Institutes. The 
Council and the members who have so responded desire 
that a society in proportion to the area and population of 
the Midland coalfield, should become very shortly an 
accomplished fact. When the report came before the 
meeting for adoption, Mr. C. Jones asked if the report 
of the Council included the proceedings of the last meet- 
ing. Did the proceedings of the last meeting require con- 
firmation on the discussion of this report? He asked the 
questions because he had a motion to make on the pro- 
ceedings of the last meeting. The chairman said the 
— of the proposed amalgamation resolution was on 
the notice paper to be moved by the chairman. The 
Council of the Institute had, however, held a meeting 
earlier that day, when they came to the following con- 
clusion, which he thovght would have some influence 
upon the resolution before the meeting, namely : ‘‘ That the 
Council find that their scheme for amalgamation cannot 
be carried into effect without moving the head-quarters of 
the Institute, and out of deference to the opinions ex- 
pressed by the different bodies against such removal, 
resolve to defer the question for further consideration.” 


The Sewage Works at Sheffield.—The first sod on the site 
of new sewage works to be erected at Blackburn Meadows 
was recently turned by Mr. J. Merrill, the chairman of the 
Sewage and Rivers Committee of the Town Council. It 
will be remembered that the Corporation have decided to 
carry out a much-needed scheme of drainage for the town at 
an estimated cost of about 150,000/., Mr. Gott, C.E., being 
the engineer. In connection with this scheme extensive 
sewage works are to be put up at Blackburn Meadows, 
upon a plan devised by Mr. C. Alsing, C.E., who has paid 
great attention to this subject, and under whose direction 
they will be erected. The contract has been let to Messrs. 
W. Bissett and Son for 23,960/., and the works are to be 
completed in about a year and a half from the present 
time. 


Firth College.--A meeting of the Council of Firth 
College has been held, Mr. H. Stephenson, vice-president, 
in the chair. The business first considered had reference 
to the proposed technical school. It was stated that the 
funds at the disposal of the Technical Committee, includ- 
ing the donations lately promised by His Grace the Duke 
of Norfolk, E.M., of 3000/., and His Grace the Duke of 
Devonshire, K.G., of 500/., now amount to a capital sum 
of about 10,300/., and a yearly income of 845/. for five 








years. The principal of the college presented his annnal 
report. 
STEEL FRAMES FOR PASSENGER CARRIAGES.—The New 


Orleans and North-Eastern Railroad Company is at present 
engaged in experimenting with steel frames for passenger 
carriages, and if they are found to be satisfactory, not 
only carriages, but freight cars also will be built with 
steel frames instead of wooden ones. 

Messrs. Dick, Kerr, AND Co.—Messrs. Dick, Kerr, 
and Co. have acquired the sole interest in the Britannia 
Engineering Works, Kilmarnock, where they are able to 
produce the heaviest class of railway and mining 
machinery. After receiving the highest awards at the 
Caleutta Exhibition for their portable railway plant, their 
system was adopted by the Calcutta Municipality for their 
water extension scheme. 

Sovutu AvstRaLIAn LIGHTHOUSES.-—The South Austra- 
lian Marine Board reports that the Cape Banks and Lowly 
Point lights have proved serviceable. The only other 
new lights provided last year were at the outer end of Port 
Victor breakwater and Ardrossan Jetty. They are white, 
fixed lights, visible about five miles. The Eastern Shoal 
Lightship was removed March 1, 1888, to the north 
channel entrance to Germein Bay, where her light is use- 
ful to ships bound to that place, to Port Pirie, and to 
Port Augusta. There are now thirty light stations on 
the South Australian coast, necessitating the employment 
of 57 keepers. The least distance at which any light may 
be seen from a vessel’s deck is four miles, and the greatest 
30 miles. In some lighthouses as much as 60, 70, and 80 
gallons of kerosine per month are used. The total quan- 
tity used for the year, including 1272 gallons for the Port 
Adelaide and 378 gallons for the Port Pirie light beacons, 
was 8440 gallons. In the Beatrice hulk and the Germein 
Bay lightship 303 gallons of colza oil, and at the Glenelg 
jetty lighthouse, 20,000 ft. of gas were used during the year. 
The kerosine imported into the colony by merchants for 
household purposes, &c., is quite unfit for lighthouses, 
which are, therefore, supplied with oil (beacon light) 
obtained by the Board from the United States at a cost 
of about 1s. 10d. per gallon delivered into store. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBRoUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a thin 
attendence on ’Change, and very little business was trans- 
acted. No. 3 Cleveland pig was again offered at 37s. per 
ton. Except for immediate requirements buyers cannot 
be induced to purchase. Manufactured iron is still dull 
at 5/. per ton for ship plates, and 4/. 15s. for angles, less 
24 per cent. at works. Shipments of pig iron at Middles- 
brough during June reached a total of 80,000 tons against 
92,700 tons in May. The heavy deliveries to Russia 
have mainly contributed to the satisfactory total. 


Shipbuilding and Engineering.—The depression in the 
shipbuilding trade deepens, and more men are thrown out 
of employment. Although shipbuilders are ready to 
build vessels at a lower rate than has prevailed for years, 
they cannot obtain contracts, and while so many ships are 
laid up owing to unremunerative freights, it is not likely 
that there will be any new steamers built. The wages 
question has again been under consideration, and has been 
amicably settled by the men on the Tees agreeing to 
accept a reduction of 7} per cent. on all jobs except 
rivetting, which is to be lowered 5 per cent., and time 
wages ls. per week all round. This agreement is to be 
subject toa month’s notice on either side, expiring after 
the new year’s holidays of 1885. It is expected that the 
Wear and Tyne men will consent to the same terms. 
Engineering is slacker, and marine builders especially are 
exceedingly short of orders. 

The Steel Trade.—There are no signs of improvement in 
the [steel trade, and it is feared that it will be a con- 
siderable time yet before anything like the whole of the 
available plant in the North of England will be in full 
operation. 


The Coal and Coke Trades.—All branches of the fuel 
trade are steady, and prices are unchanged. 








A QUEENSLAND Raitway Dispute.—Mr. W. B. Wade, 
inspecting engineer in the New South Wales Railway 
Department, has undertaken to act as arbitrator between 
the Queensland Government and Messrs. Thorn and 
Annear, contractors for the Maryborough and Gympie 
Railway. Messrs. Thorn and Annear claim 26,000/. for 
extra work alleged to have been performed in connexion 
with the contract. The Full Court of Queensland, how- 
ever, ruled that under the terms of the contract the chief 
engineer’s decision is final, and that the claim could not 
come before the court. The matter is now referred to 
arbitration, and Mr. Wade has been appointed sole 
arbitrator. 





New ZEALAND Iron OrRE.—A seam of hematite which 
has been struck in the province of Otago, New Zealand, is 
likely to become of some value. Experts assert that the 
ore is superior to the ordinary hematite used at the Hill- 
side Government workshops, and it has been successfully 
tried along with both English and Nelson hematite. The 
New Zealand Iron and Woodware Company and Messrs. 
Smith and Smith are erecting machinery for the purpose 
of crushing the new ore and making it marketable. 
Already the latter firm has taken delivery of about 
twenty loads, and others in the same line of business have 
tried samples of it with satisfactory results. Should the 
seam increase in thickness, as it shows signs of doing, and 
should it be of any considerable extent, there is no 
doubt that a profitable return will be the result. The 
Government analyst has not yet tested a sample, and his 
analysis will be looked forward to with interest. 





YORKSHIRE CoLLEGE—Coat Minine Ciass.—The work 
of the session concluded on Saturday last, when the 
students, accompanied by Mr. Lupton, the instructor, 
visited the Aldwarke Main Colliery, Rotherham, by the 
kind invitation of Mr. C. C. Rhodes, the manager. This 
gentleman explained his apparatus for testing safety 
lamps ; the principle of which is directing upon them a 
current of gas and air mixed in explosive proportions ; 
most of the safety lamps which are known and in ordi- 
nary use, become red hot when subjected to this current 
for a few seconds, and then ignite the explosive mixture, 
causing a miniature colliery explosion. Mr. Rhodes tested 
a number of lamps in the presence of his visitors, the 
common Davy lamp exploded in three seconds, other lamps 
took a longer time, and some resisted the trial for forty- 
five seconds, which wasthe longest period for which the test 
could be applied. These interesting and instructive ex- 
periments were watched with great interest, and a hearty 
vote of thanks was accorded to Mr. Rhodes at the conclu- 
sion. At an earlier period in the session, the students 
visited the Newstead Colliery, near Newstead Abbey, in 
Nottinghamshire, where the party was received and 
hospitably entertained after their journey, by Mr. Robert 
Stevenson, the engineer and manager, who subsequently 
took his visitors down the mine and explained the 
machinery and mode of working. It would be difficult 
to find any colliery where all the arrangements for safety 
and economy of working are more effectively and in- 
geniously executed. The fan, which produces a current 
of 230,000 cubic feet of air a minute, is, perhaps, one of 
the most efficient ventilating machines now in use. The 
following day the party visited the well-known Clifton 
Colliery, on the banks of the Trent, near Nottingham ; 
through the courtesy of Mr. Henry Fisher, the manager, 
the students had the opportunity of seeing the system of 
underground haulage, designed by Mr. Fisher. By means 
of endless ropes, the coal is hauled up long inclines from 
the working places to the pit. The cages are unloaded at 
the surface by an ingenious arrangement of machinery 
worked by compressed air. 
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GALLOIS’ STEEL KEYS. 

M. Gattots, a Parisian engineer, has lately patented 
in this country a new form of key, designed to avoid 
the difficulty often experienced when wheels and 
pulleys are being fixed to, or removed from, a shaft., This 
difficulty is not usually very serious when there is 
ample space on either side for the use of a drift and 
hammer, but it often happens that wheels are fixed so 
close to a bearing or to one another that it is impossible 
to get at the point of the key. In such cases gib-headed 
keys are resorted to, but the heads are apt to fly off, and 
then immense trouble and serious delay is occasioned. 

M. Gallois’ key is shown in Fig. 2 of the annexed 
engraving. It is made of two taper parts or wedges, 
the one sliding along the other. The upper part term1- 
nates in a screw, which passes through a projection on 
the lower part, and is furnished with a nut. This nut 
has a long round body ending in a collar, which works 
in a transverse groove in the projection on the lower 
wedge, the arrangement being such that when the nut is 
turned in one direction, the upper wedge slides towards 





the nut, and when it is turned in the op posite direction, 
it isforced away from it. In the inclined face of the 
bottom wedge there is cut a groove, which is triangular 
in the small sizes and rectangular in the larger, and the 
inclined face of the top wedge is provided with a 
corresponding projection, the office of the groove and 
projection being to keep the two parts in line. 

~The upper part of the key is of Bessemer steel, the 
whole being stamped atone operation. The lower part 
is made of cast steel cast by a special process with the 
groove in the head cored out. In practice the key is 
made so as to lie entirely inside the boss of the wheel 
or pulley, the lock nut only protruding. All sizes of 
key are made, seventeen varieties being kept in stock. 
They range from 34 in. long by { in. thick by 33 in. 
wide to 9 in. long by }$ in. thick by 1} in. wide. 

Fig. 1 shows a key designed to replace a gib and 
cotter in the end of a connecting rod. The construc- 
tion is similar to that already described, except that the 
fixed part is provided with two horns to fix it endwise. 

This invention is being imported into this country by 
Mr. J. A. Berly, of 3, Deronda-road, Herne Hill, 8.E., 
to whom we owe the introduction of the Lacour system 
of pile driving and various systems of electric lighting. 





STEEN’S RAIL FASTENING. 

A VERY simple method of holding rails securely in 
their chairs has been devised by Mr. John Steen, of 
Wolverhampton, and Mr. B. P. Walker, of Birming- 
ham, and has, ona limited scale, been subjected to the 
test of actual working for the past nine months with 
much success. The difficulty of permanently holding 
rails in place, is a matter of such general knowledge 
that the solution of the problem has occupied a host 
of inventors, more to the profit of the Patent Office 
than to their own benefit, and wood keys continue to 
be very generally used, despite the various drawbacks 
inseparable from them. The nature of Messrs. Steen 
and Walker’s mode of fastening will be understood at 
a glance from the annexed drawings, of which Fig. 1 
is a plan of a chair, and Fig. 2a section. The fasten- 
ing consists of the strong curved steel spring C formed 
in the centre to suit the inner side of the horn of the 
chair, while the ends press against the web of the rail. 
If a special form of chair be used, the contact surfaces 
of the spring key and its abutment on the chair, 
might be so shaped as to combine convenience and 
cheapness of production with secure locking, but the 
spring is of course applicable to any ordinary chair to 
the shape of which the bearing of the spring can be 
adapted. The latter has sufficient elasticity to allow 
of its being driven into place, and it can be forced out 
when desired, but the form adopted and material 
used, insure the rail being tightly held at each end of 





HALL’S SUSPENDED DREDGER. 
CONSTRUCTED BY MR. C. E, HALL, ENGINEER, SHEFFIELD. 
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the key, while the middle is held tightly in the 
middle against the abutment. We have said that 
this device has already been tried to a small extent 


H| / | 
pul 


i 
il 


F 


| 
i 


| 
i 


WH} 
iit 
AH 


on two of our main lines of railway, and we under- 
stand that a sufficient number to give a thoroughly 
practical test, are about to be experimented upon. 
When the time necessary for obtaining experience has 
elapsed, we shall take pains to place on record the 
performance of this cheap and simple device. 











HALL’S SUSPENDED DREDGER. 

WE annex an illustration of a very neat arrangement 
of a small dredger, especially adapted for clearing 
small watercourses, ditches, reservoirs, &c. As will 
be seen from the drawings, it consists of two long 
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timbers spaced 9} in. apart and carrying between them, 
at top and bottom, the pitched wheels over which the 
bucket chain travels, These timbers are supported on 
horizontal bearers, which are laid either from bank to 
bank, or on suitable supports. Upon the same bearer 
is mounted a shaft, carrying at one end a wheel turned 
by a handle and serving to drive by a strap a wheel 
running in bearings on the main timbers of the 
dredger. On the other end of the shaft upon which 
the second wheel is mounted, is a small pitched wheel, 
over which a chain passes, which rises to the top of 
the apparatus, where it actuates the driving bucket 
wheel. The chain carrying the bucket passes down 
over the wheel at the bottom of the dredger, and the 
adjustment of which is effected by set screws as shown. 
A special feature of this dredger is the use of Hall’s 
driving chain, which is illustrated by Figs. 3 to 5, and 
which is made up of malleable iron, or stamped out 
in wrought iron. Fig. 5 shows the form of link used 
for attaching the buckets. Figs. 3 and 4 illustrate the 
driving chain. It will be seen that the links are held 
in place, each by a single block and screw, and that 
they can be replaced with very little trouble. The 
dredger which we have described was designed and 
constructed by Mr. C. 8. Hall, of Sheffield. 


FORGED STEEL WHEELS. 

Messrs. JoHN BRowN AND Co., of Sheffield, are manu- 
facturing the forged steel wheels patented by Mr, 
Eyre. They are pressed or forged out of steel plates, 
into the forms shown in the engravings on the oppo- 
site page, and while very light are also exceedingly 
strong. They are made either to run loose on the axle 
or to be rigidly attached to it, both forms being shown 
in the figures. In the former case the disc of the 
wheel is rivetted to the flange of a loose sleeve, and 
in the latter to a collar forged on the axle. When the 
bearings are inside the wheel, the end of the shaft is 
rivetted over as an additional precaution. This is 
illustrated in the detached view. 








THE GUASCO LUBRICATOR. 
THE annexed engraving illustrates a novel form of 
lubricator invented by M. A. Guasco, formerly engineer 
in the French Navy. Its most important feature is 
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EYRE’'S FORGED 


STEEL WHEELS. 


CONSTRUCTED BY MESSRS. JOHN BROWN AND CO., LIMITED, SHEFFIELD. 
(For Description, see opposite Page). 








that the oil is fed positively, so much at every revolu- 
tion of the engine to which it is applied, and this | 
quantity can be adjusted to any amount up to 88 lb. 
of oil per twenty-four hours. Thus, once the proper 
quantity is determined, it can be supplied with regu- 
larity, without any danger of waste from an excessive 
feed, or of damage to the machine from a failure of 
lubrication, | 

Referring to the illustration, the oil enters by the | 
branch B from a vessel or reservoir which is usually of | 
one litre capacity, and flows into the space between the | 
two pistons E and V. The former of these has a constant | 
reciprocating motion imparted to it from the engine | 
which is to be lubricated. The other is forced down- 
wards by a spring and by the pressure of the steam | 
entering by the branch A. When the piston V com- | 
mences to rise it drives the oil above it back along the | 
supply pipe B until it has covered the opening o to that 
pipe. 


There is then a small quantity of oil inclosed | 











between the two pistons, and the continued motion of 
the lower drives this oil, and the upper piston, forward 
until the opening o' into the pipe A is uncovered, when 
the oil is delivered into it, and flows to the steam pipe 
or valve chest of the engine. The piston E in rising 
drives back into the pipe A the relatively large amount 
of oil which had been introduced into the space above 
it by the orifice K during the early period of its action ; 
this oil establishes a current in opposition to the pres- 
sure of the steam, and thus the additional quantity fed 
by the lower piston meets with very little resistance. 

At the end of the stroke of the lower piston it and 
the upper one are in contact, and the two descend 
together as far as the travel of the upper one permits 
of the movement; the latter piston then stands still 
while the former takes in a fresh charge. The quan- 
tity of oil injected at each stroke can be regulated by 
means of the screw ¢ and handwheel m, by which the 
distance of the piston E from the orifice o can be ad- 
justed, The llekoter is fixed by the plate P and 
driven from the engine by a rod which gives the lower 
piston a stroke of about lin. MM. Pillat Fréres et 
Gellaz, of 120, Rue Dragon, Marseilles, are the manu- 
facturers, 








REVERSING ECCENTRICS. 
To THE Epitor OF ENGINEERING. 

Srr,—We notice in your issue of May 30 a description 
of M. Tripier’s patent “‘ reversing and cut-off” eccentric, 
and herewith inclose sketches of one which we have re- 
cently patented and applied practically. We do not think 
M. Tripier’s, as illustrated, particularly in Fig. 4, can 
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have been so — 
Figs. 1, 2, and 3 show the details of the eccentric; A 





is the ahead, and B the astern position of the eccentric 
centre. The eccentric is slid across the flats on the shaft 
in the line A B, by the arrangement shown. The shaft 
end is bored out to fit the mandrel C, which is shifted out 
and in by the ordinary reversing lever, or wheel and 
his mandrel carries at its inner end a steel pin 
D, which projects through longitudinal slots in the shaft, 
into diagonal slots cut in steel plates E, let into the eye of 
the eccentric. Fig. 3 shows the pin and relative positions 
of the slots in the plates and shaft. The pressure of the 
pin—while being pulled from F to G—on the sides of the 
diagonal slots in the plates, causes these to move (carrying 
the eccentric with them) across the shaft from A to B. 
The plates and eccentric are prevented moving endways 
on the shaft by the washer H, and the collar, or bush 
flange, at K. 

With this arrangement the eccentric setting is correct 
not only for ‘‘ full speed ahead” and ‘‘ full speed astern ” 
positions, but the gear is fully as efficient as the link 
motion for any intermediate position ; i.e., the lap and 
lead remain constant, while the travel (and therefore the 
cut-off) varies. 

Figs. 4 and 5 show the arrangement for two or three- 
cylinder engines, by which the engines are reversed or the 
cut-off varied, with only one eccentric for two or three 
cylinders. The forward valve is coupled by a link direct 


| to the eccentric strap (Fig. 5), and the after valve is 





after crank| ! 





reversing handle to keep the eccentric in any position ; it 
is, in fact, practically balanced. This shows that none of 
the work of actuating the valve, in the way of driving, is 
done by the steel pin and plates, but is done by the flats 
on the shaft; and so the wear on the pin and plates, 
which at first sight would seem likely to be considerable, 
is inappreciable. 
Levonford Works, Dumbarton, June 7, 1884. 








INDIAN PUBLIC WORKS DEPARTMENT. 
To THE Epiror or ENGINEERING. 
Srr,—Permit me a few lines to reply to your two cor- 
respondents, ‘‘ A Civil Engineer” and ‘‘ Not a Cooper’s 
HiJl Man,” in your issues of the 30th of May and 6th June 
respectively, concerning their objections to my letter on 
the above subject in your issue of the 23rd May. 
* A Civil Engineer” attacks the assertions I have made 
in the following manner. He first of all paraphrases ten 


| remarks of mine in a series alphabetically enumerated, 


and having done so proceeds to demolish them. In reply- 
ing to his objections I shall for convenience’ sake adopt 
the same alphabetical references. 

In three instances his paraphrases and comments are 
deliberate contortions of what I really wrote. They are 
as follows : 

(a) That I assert it would need a special Act of Parlia- 
ment to have removed military men from the P.W.D. 

I never asserted anything of thesort. A reference to 
my letter wili show at once that I could not have referred 
to mere removal from the Department, but to their “ re- 
duction” in the same sense and manner as befel so many 
civilian engineers, namely, in being ‘‘ turned off” alto- 
gether from Government employ, as I expressed it a few 
lines lower down. ‘*A Civil Engineer” cannot be so ill- 
informed as to believe that it were possible for Govern- 
ment to remove many Royal Engineers from the P.W.D. 
for employment on military duties, when such duties are 
so limited. To this there were but two alternatives, 
either to leave them in the Department, or to forcibly 
retire them by special Act of Parliament. The latter 
expedient was not adopted—hine ille lachryme. Can 
**A Civil Engineer” tell us where and how these re- 
dundant military gem could have been employed if 
turned out of the P.W.D. ? 

(d) That I assert that promotion in the Military Works 
Branch is worse than in the General Branch of the P.W.D. 

Here again is a distinct perversion of what I wrote 


aif 
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worked through the wypers BB and shaft C, the motion 
for it being taken off the strap at right angles to A. For 
three-cylinder engines with cranks at 120 deg., the motion 
for the wyper shafts is taken from the eccentric strap at 
points D D, 120 deg. apart, one wyper shaft being carried 
in front and one at the back of the engines, 

We have fitted this eccentric and gear on single and 








| 


double cylinder launch (screw and paddle) engines, cranes, | 


winches, and steering gears, and find it works well. 
The advantages of such an arrangement in the matter of 
wear, &c., in comparison with the ordinary link motion, 
are very apparent. 

It is out of the question to claim for this or any similar 
gear that it will act as a governor, though ours has a very 
special adaptation for being actuated by a governor, and 
as a *‘ variable expansion valve” eccentric in a “ non- 
reversing ” engine. 

Your obedient servant, 
MATTHEW Pavt AND Co., 
Per M. Pavt, Jun. 

P.S.—The “lead” or “angle of advance” can be 
altered very simply, as we have done after an engine has 
been at work, by thinning one of the steel plates in the 
eccentric eye, and thickening or packing out the other. 
We find in practice it requires very little strain on the 








which was that the promotion of Royal Engineers had 
fallen off, and their scope of work narrowed, by being 
confined to the Military Works Branch. Further, his 
allusion to the General Branch is entirely misleading, as 
there is no suchthing. Instead of there being one general 
list (including both civiliansand military men) there are 
no less than three branches, namely, ‘‘ Railway,” “* Roads 
and Buildings,” and “ Irrigation.” The two last again 
are represented under the Governments of Bombay and 
Madras, by entirely separate establishments to those 
under the supreme Government. Besides this, a large 
number of civil engineers are nowemployed and graded 
in the Managerial Department of State Railways, and 
in the Accounts Branch of the P.W.D. 

Instead, therefore, of one general list for purposes of 
promotion, an engineer may be graded in one or another 
of some half-dozen lists, in each of which promotion goes 
solely within that list, and as might be expected at 
varying rates, so that in some it is fairly good, while in 
others desperately bad. ‘‘ A Civil Engineer’s” appeal to 
the classified list will prove this, if no more. His assertion 
that promotion in the Military Works Branch will appear 
from that list to be better than in his hypothetical 
**General Branch,” may perhaps be explained thus: The 
Government in fulfilment of its promise to confine military 
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engineers to military employment has done a great deal 
the last four years in transferring them to the Military 
Works Branch, which as I explained in my last letter, was 
formerly officered by military men and civilians, pretty 
much as the other branches of the P.W.D. 

To do this, however, it was necessary to turn outa 
number of civilians from that branch and relegate them to 
others. If, as I believe, the majority of the civilians 
turned out were of higher rank than the military men who 
took their places, it is easy to understand that promotion 
would very likely be somewhat swamped in the branches 
entered by these displaced civilians, while for the younger 
military men replacing them it would be somewhat 
accelerated. Such can, however, be but a temporary 
result, and the future prospects of “i Engineers confined 
to the Military Works Branch is, I have no doubt, gloomy 
enough. At any rate I fancy Royal Engineers are better 
judges of this than ‘‘ A Civil Engineer” can possibly be, 
and I cited a Royal Engineer correspondent as my 
authority for this view. 

(f) Zaat I asserted the civilian engineers were superseded 
because of inefficiency, and that they were not qualified for 
the posts of superintending and chief engineers. 

This is another distortion of what I really wrote, 
namely, that it was in many cases their want of adminis- 
trative abilities, rather than of professional knowledge, 
that unfitted them for special appointments and the higher 
and most coveted posts. Nor did I particularise the 
special appointments to which I alluded. Certainly, 
neither of those he mentions was in my mind when writing. 
Cencerning the former, this is the first time I have heard 
of any serious complaints of jobbery in promotion. As 
for the latter, ‘‘ A Civil Engineer” must know that for the 
very few appointments of Chief Engineer there are yet so 
large a number of Royal Engineers in the Department 
who are years before the most eligible civilians in 
seniority, that the latter cannot reasonably expect their 
turn to come just yet. I have yet to learn that any 
civilian has been passed over for the post of Chief En- 
gineer by a Royal Engineer, simply because he was a 
civilian. The appointments I had in mind were those 
of secretaries to Government, consulting engineers for 
guaranteed railway companies (analogous in position and 
duties to Board of Trade railway inspectors at home), and 
State railway directors and managers. At all events 
these were the special instances of grievance cited ina 
general newspaper growl that occurred some twelve 
months ago. As was then pointed out, Board of Trade 
inspectors are always R.E. officers, while a large majority 
of the State railway managers have been civilians for 
some time. The real grievance then turned out to be that 
these appointments were not thrown into one general list 
to go by seniority, instead of being as now given for merit 
and special abilities. 

I will now notice two instances wherein to a certain 
extent I am willing to accept ‘‘ A Civil Engineer’s” cor- 
rections : 

(b) That instead of nearly all the Royal Engineers only 
about 100 out of 240 went on field service during the late 
Afyhan war. 

No doubt I should have allowed for those officers em- 
ployed on the maintenance of Indian fortitications and 
other defences, who could scarely be withdrawn for field 
service, as also for those very senior officers occupying 
high administrative posts in civil employment, many of 
whom were not available for field service on account of 
their rank being too high, and who if not in civil employ, 
would probably ere then have been laid on the shelf. 
Deducting these two classes will I fancy make a big hole 
in the difference of 140 paraded by ‘‘ A Civil Engineer.” 
This correction in no ways affects the general principle 
involved, that all Royal!Engineer officers are liable at 
any minute for field service on war breaking out. As to 
their having all volunteered that is beside the question. 
As good soldiers this was only to be expected of them. 

(c) That instead of the military engineers being chiefly 
confined to the military works, only about one-third of them 
are to be found on them. 

‘© A Civil Engineer” has here again misquoted me. 
What I wrote was ‘‘ Royal Engineers,” not ‘‘ military engi- 
neers.” This will make some difference, as there are still 
a number of staff corps men employed as civil engineers, 
who are far too good men to be sent back to ordinary 
regimental duty. They are men who owe their position 
to their own abilities, and work for ordinary civilian pay 
without any military allowances. Several such men were 
deliberately retained in the P.W.D. in 1879, in preference 
to certain civilian engineers. I have, however, doubt- 
less overstated the number of Royal Engineers now on 
military works. I should rather have stated that, except- 
ing special appointments as enumerated above in the 
latter part of (f), Royal Engineers are chiefly confined to 
military works, and that in the general civil engineer 
establishments their number is decreasing, the present 
policy of Government being to gradually civilianise these 
establishments. 

In the following two instances ‘‘ A Civil Engineer” 
admits the truth of my remarks, but proceeds to qualify 


em: 

(hk) That military men do stick close together, but hold the 
scales uneven when in power. 

This is a charge of corruption so deliberate that fi 
true it means that the present Viceroy, Minister for 
Public Works, and the various governors and lieutenant- 

overnors are all in the hands of a designing clique of 
se Engineer advisers. These eminent personages, 
who are the real founts of promotion, are all civilians and 
not quite the noodles we must believe them to be if your 
correspondent’s assertion be true. 

(j) That at least Iam a living proof of a least one civil 
engineer not sticking to his fellows, 

Certainly not in the utterly futile policy of abusing 
our more fortunate military colleages. . The sticking 
together to which I referred was in unanimous action 





towards bringing pressure to bear on Government for 
the removal of grievances and the acceleration of pro- 
motion by granting better pensions, the key-note, as 
[ take it, of your article giving rise to this corre- 
spondence. When yet have the civilian engineers done 
this as a body? ‘There have been several committees 
formed at different times for the defence and promotion 
of their interests. Have any of these received anything 
like unanimous support? Did the Agra Committee of 
1878? Though composed of well-known men and en- 
couraged by the late Minister of Public Works, Sir 
Andrew Clark, is it not a fact that not only did it fail to 
receive the support it deserved, but was opposed by a riva! 
committee started in Calcutta? Is it not a fact that 
neither committee received the support of Cooper’s Hill 
men who complained (and with justice I believe) that the 
rival schemes propounded would not benefit them. There 
is now a committee at work with the same object ; what 
proportion of the civilian engineers have yet supported it 
by subscriptions? As another instance of not sticking 
together it has often been observed that those civilian 
engineers who make a grievance of the Royal Engineers, 
are generally quite as ready to exhibit jealousy of Cooper’s 
Hill men, and fits of this recur periodically in the public 
press, 

ie), (g), (x). I take no note of these remarks, which do 
not affect those of mine to which they relate. 

So much for ‘A Civil Engineer’s” objections. Now 
a few lines for your other correspondent ‘‘ Not a Cooper's 
Hill Man.” He facetiously endeavours to repudiate me 
as an outsider, because I prefer to use the term ‘‘ civilian” 
rather than “civil” engineer, which, as I explained, has 
from originally meaning an engineer who was a civilian, 
come to signify an engineer practising on a particular 
class of works. As our grievances relate to our status as 
* civilian ” engineers, and not to our practice as civil engi- 
neers, I repeat that the former term is more descriptive 
and appropriate for the present controversy. He is no 
doubt very angry at my thus exposing a common dodge 
he and his friends use in trying to make the public be- 
lieve that, because not civilians, Royal Engineers do not 
make good civil engineers, are not so good as themselves, 
and therefore altogether out of place in the P.W.D. 

His talk of the union of civilian engineers—Stanleyites, 
Cooper’s Hill men, and a few others—in fighting it out 
with Royal Engineers, has yet to be proved as something 
better than mere hyperbole and bunkum. No doubt 
‘** Not a Cooper’s Hill Man” is one of the ‘‘ few others.” 
It is some of the ‘‘ few others” who usually are given to 
abusing Royal Engineers and Cooper’s Hill men by turns, 
and render any real combination of civilian engineers 
difficult or impossible. If this small band, who are the 
real outsiders, would just shut up, there might be some 
chance of Government listening to the real grievances of 
civilian engineers when temperately stated. As it is, 
their mischievous abuse of military men makes the whole 
civilian engineer establishment to stink in the nostrils of 
a despotic government of great military traditions. 

I direct both your correspondents to a paragraph ina 
letter by ‘‘ De la Hay” in your issue of the 30th of May, 
explaining ‘*‘ How Civil Engineers are Made,” which will 
possibly go far to explain, as that person thinks, the want 
of success of certain civil engineers in India and the 
colonies. Those described are no doubt some of the ‘‘ few 
others.” 

A CIVILIAN ENGINEER, NOT A Coorer’s Hint Man. 





“A REPORT ON WATER METER TESTS.” 
To THE EDITOR OF ENGINEERING. 

Srr,—Messrs. Tylor and Sons’ disclaimer does not alter 
the results of the tests of water meters, the report of 
which is, from beginning to end, a model of impartiality ; 
because, forsooth, the tests did not include the charac- 
teristic of durability, which would have prolonged the 
trials indefinitely, they must, according to Messrs. Tylor 
and Sons, be considered as worthless, The durability of 
a meter can be pretty accurately judged by engineers, 
without the necessity of an absolute test, as given that of 
two meters, one has corrodible, complicated, and delicate 
mechanism, and the other has a mechanism both simple 
and incorrodible, it is easy to decide which of the two 
will be the most durable, but in this trial, conducted as it 
was by the most distinguished of Alsatian engineers, not 
one of the meters gave exactly accurate indications. It 
behoves Messrs. Tylor and Sons and other meter manu- 
facturers, to improve their meters, until they can show 
indisputably, that a meter is in existence which will 
satisfactorily withstand such a series of tests as that im- 
partially carried out by the Commission of the Société In- 
dustrielle de Mulhouse, and relieve this class of measuring 
instruments from the suspicion which is at present at- 
tached to them by the majority of engineers. 

Yours faithfully, 
B. H. Tawartr, M. Soc. Ind. Mulhouse. 
St. Neots, Hants, June 21, 1884. 








‘““WIND PRESSURE.” 
To THE Epitor OF ENGINEERING. 

S1r,—Having given much time to the consideration of 
the subject upon which Mr. Graham writes, I am ina 
position to give positive proof that a current, either of 
water or of air, will, of itself, give out a pressure equal to 
that due to the ‘‘ head” it could sustain. Any over pres- 
sure must be due to vacuum behind any surface impinged 
upon, and in order to measure both pressure due to 
current or flow of air, and that due to vacuum, we must 
do away with all apparatus in which springs or equiva- 
lents are employed, as these exhaust, or ease off a great 
portion of the current’s pressure, especially during gusts. 

My ideal of a perfect apparatus would be two series of 
plain surfaces, one series one square foot in surface, and 





the other two. I would have, say, 30 to 40 of each size, 
and each attached _ to weights ranging from 11b. to 401b., 
so that there would be dead lift whenever a weight were 
raised by the wind. Behind each surface would be fixed 
barometers to indicate the vacuum at time of motion. 

The reason for having two series of different surface 
areas, would be, that it is to be expected that the falling 
in of a current behind different-sized surfaces, will take 
different times and distances, and this, together with 
the different effects on the back eddies, will make dif- 
ferences in the vacuums, better to be aimed at by ex 
periment than by calculation. 

Yours faithfully, 
G. PINNINGTON. 
23, Chichester-street, Chester, June 21, 1884, 








MILL ENGINES. 

; To THE Epiror oF ENGINEERING. 

Srr,-In your last week’s paper, I notice a reply to 
mine of the week previous, Mr. George Dixon, in 
which he says, ‘I have replied this gear (viz., slide 
valves regulated by hand, acted upon by an equilibrium 
throttle valve) to a number of engines running at piston 
speeds up to 600ft. per minute, and never had any dif- 
ticulty in designing it, so as to get within 31b. to 51b. of 
the boiler pressure.” I should like to know where these 
engines so constituted are to be seen, and should be 
further gratified by having them tested by some practical 
and thoroughly impartial party, and previous to doing so, 
having both steam gauge and indicator perfectly in accor- 
dauce with each other. The result I shall look forward to 
with much interest, for automatic valve gear may as well 
be discarded, if so near an approach to boiler pressure in 
the cylinder can be arrived at without it, as Mr. Dixon 
asserts. Free discussion on this subject is what I 
earnestly invite, so that parties wanting steam engines 
may become enlightened before ordering. 

Tam, yours truly. 
JOHN ASHWORTH. 

Astley Bridge, Bolton, June 30, 1884. 








MECHANICAL EQUIVALENT OF HEAT. 
To THE EDITOR OF ENGINEERING, 

Sir,—To prevent, if possible, further controversy be- 
twixt ‘‘ M.R.C.S.” and myself, and which may prove un- 
necessary when you publish the letter in your hands, on 
the errors in calculating the mechanical equivalent of heat, 
I would ask ‘* M.R.C.S.” to note that it is only velocity 
acquired during an acceleration involved into itself that 
can go to the compounding of v? as an element in the 
specification of energy, and would also ask him to note 
the incongruous and impossible quantity he obtains when 
multiplying v due to an acceleration and mean v together, 
and perhaps even two different numerical values of the 
different kinds of velocity. 

This wil! explain, too, what I imply by the disrespect- 
ful term ‘‘ hanky panky” of mathematical manipulation, 
Any one who # sound to write, in his own way, an 
algebraical expression supposed to denote some physical 
facts or workings, will afterwards manipulate you the mere 
outward signs and symbols of ill-understood things, and 
triumphantly present you with a result and swear by it, as 
if Nature’s workings must conform to algebraic juggling. 
Mathematics, such a one says, cannot err, and therefore 
the result must be correct. 

Well, science is full of such rubbish as I have instanced 
(I don’t write disrespectfully of ‘‘ M.R.C.S.” personally, 
he but follows the superficial system he has been educated 
in; I am thankful I have not been spoon-fed in know- 
ledge, but have had to acquire it myself, and that my 
nature is such that I cannot accept anything on trust, but 
have to examine its very foundations ere attaining belief), 
and as an example of another kind of rubbish also per- 
vading all the scientific work of the day, I here instance 
that portion of the letter of ‘*H.,” which implies that 
772 lb. doing work during a descent of 1 ft. equals 772 
foot-pounds work, 

Now, when a mass falls freely, after an acceleration the 


mv? 


formula ee gives us the work conserved by the 
¢ 


mass. But place a mass at the end of a rope which passes 
over a pulley and make that mass do work during a 
descent, the case is different ; 772 lb. falling freely through 
1 ft., has conserved in it power to do 772 foot-pounds work, 
But 772 lb. doing work during a descent, may be lifting, 
or pressing, a weight infinitesimally short of 772 lb., and 
taking an all but infinite time to do it in, orit may be 
lifting or pressing against an infinitesimal weight or pres- 
sure and have its own acceleration and conservation, but 
infinitesimally lessened in doing it. 

The mean betwixt the two cases would be 772 Ib. lift- 
ing, or pressing 386 lb. during its descent ; but we require to 
know the time of the descent of 772 lb. as compared with 
the time of a free descent, in order to learn what work 
772 lb. actually does during a descent through 1 ft. 

The mistake ‘‘ H.” makes, is perpetuated throughout 
all works on mechanics. It is taught that if a weight be 
raised through any height, in its descent it will raise 
another equal weight through the same height, when the 
fact is, it will but Valance another equal weight, and raise a 
less one only. 

And the want of proper insight into the matter is, I 
believe, one of the causes of error in fixing Joule’s mecha- 
nical equivalent of heat. It is also the cause of a loss of 
power, of about 30 per cent., in working dock, &c., systems 
by hydraulic machinery being attributed to friction, when 
the fact is no accumulator will give out as much as is put 
into it (on any present system—though the writer can 
correct the systems) unless in infinite time. 

I have examined deeply into this matter, and find that 
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even (in the case of two unequal bodies connected by a 
rope passed over a pulley) the formule 
cs _ P-—2 
f(P + 2)=9(P—2) and f=5 59 
give somewhat erroneous results, and are, though agree- 
able with manipulations of algebra, not agreeable with 
physical facts nor with true reasoning. The error is very 
subtle in these cases, and not se gross as those I have pre- 
viously instanced. 
T an, Sir, yours faithfully, 
G. PINNINGTON. 
P.S.—I will show ‘‘M.R.C.S.” a true mode of con- 
verting pressure into energy, and vice versd, in another 
letter. 
23, Chichester-street, Chester, June 28, 1884, 








TRIAL TRIPS AND LAUNCHES. 

On the 28rd ult., the new steamer Violet, for the 
Wallasey Local Board, built and engined by Messrs. 
Allsup and Sons, of Preston, under the superintendence 
of Messrs. Flannery and Fawcus, of Liverpool, went on 
her official trial trip. The Violet, which will run with 
yassengers between New Brighton and Liverpool, is the 
ae of the boats belonging to these ferries. The 
engines are very powerful, having cylinders 38 in. in 
diameter and 60 in. stroke. The vessel ran the measured 
mile three times, the average speed being 12 knots, and 
the engines indicating 750 horse-power. 


On Tuesday, the 24th ult., the Electro, a fine steel 
acrew steamer, built by Messrs. Earle’s Shipbuilding and 
Engineering Co., Limited, Hull, to the order of Messrs. 
Thomas Wilson, Sons, and Co., of the same town, was 
taken on her official trial trip. The dimensions of the 
ship are as follows: Length, 179 ft.; breadth, 25 ft. ; 
depth of hold, 14ft. She has been fitted by the builders 
with triple compound 3-crank engines, which devel: ed 
554 horse-power, on the measured mile at Withernsea, and 
propelled the ship at a mean speed of 114 knots per hour. 





On the same day the trial trip of the Centauri, which 
belongs to the Campanhia Transporte Fluviales, of 
Buenos Ayres, took place. The vessel, which is con- 
structed of Siemens-Martin steel, is of the following 
dimensions: Length, 180 ft. ; breadth, 30 ft. ; depth of 
hold, 11 ft. ; gross tonnage, 550 tons. The machinery 
consists of two complete pairs of compound surface con- 
densing engines, having cylinders 18 in. and 35 in. in 
diameter, by 24in. stroke, with two boilers of extra large 
size, working at 80 lb. pressure. On her trial trip the 
vessel attained a speed of over 11 knots per hour, with 400 
tons dead weight on board. Both hull and machinery of 
vessel have been constructed by Messrs. David J. Dunlop 
and Co., of Port-Glasgow, under the superintendence of 
Messrs. Flannery and Fawcus, consulting engineers, of 
Liverpool. 





On the following day Messrs. T. B. Seath and Co., 
Rutherglen, near Glasgow, launched the Warden, a hand- 
some iron twin-screw steamer of 250 tons gross register, 
and measuring 135 ft. by 22 ft. by 11 ft. 6in. She was 
built to the order of the Hon. Corporation of Trinity 
House, London, and is intended for use as a lighthouse 
tender and Trinity yacht in the Ramsgate district. 
Her propelling machinery, which is being supplied by 
Messrs. William King and Co., Glasgow, consists of two 
pairs of compound surface - condensing engines of 80 
nominal combined horse-power working with steam at 
an initial pressure of 80 lb. per square inch. It is expected 
that her speed will be equal to 104 knots per hour. 

Messrs. John Reid and Co,., Port-Glasgow, on the 
26th ult., launched the Carmen, a handsome screw steam 
yacht of 220 tons. She was built to the order of Mr. L. 
Llewellyn Nethway, of Dartmouth, and designed by 
Mr. Beavor-Webb, London. Her engines have been con- 
structed by Messrs. Walker, Henderson, and Co., Glasgow. 

A screw steamer of 800 tons capacity, built and engined 
by Messrs. Wm. Simons and Co., Renfrew, was launched 
complete on the same day. She has been built for the 
Mersey Dock Board, Liverpool, under the direction of Mr. 
Lyster, their engineer, and measures 185 ft. by 33 ft. by 
16 ft. ; she has been fitted with compound engines of 500 
indicated horse-power and with two steel boilers. She is 
the eighth steamer constructed by Messrs. Simons and 
Co. for the Mersey Dock Board. 





Also on the same day, Messrs. Charles Connell and Co., 
Whiteinch, Glasgow, launched an iron screw steamer of 
about 800 tons gross, named the Charles Morand, and 
specially designed for the fruit trade. Messrs. Hutson 
and Corbett, Glasgow, are supplying the machinery, 
and Captains Watt and Spriggs, of Lisenpesl, are the 
managing owners. 


Mr. W. B. Thompson, Whiteinch, on Thursday, the 
26th of June, launched an awning-decked iron screw 
steamer named the Languedoc, a vessel of 1700 tons gross 
register, and measuring 255 ft. bd 34 ft. by 24 ft. She 
has been built to the order of the Société Générale de 
Transports Maritimes \ Vapeur, of Marseilles, under the 
superintendence of M. Roubaud, chief engineer of the 
company, and is to be supplied by the builder with 
engines of 250 horse-power nominal. 





The Atlantic, a steel screw steamer of about 1600 tons 
gross, and intended for the Direct Line of steamers 
owned by Messrs. Scrutton, Sons, and Co., London, and 
Messrs. David Caw and Co., Glasgow, trading between 
London and the British West India Islands, was launched 
on the same day by Messrs. James and George Thomson, 





Clydebank. She is being — by the builders with 
engines of 1200 horse-power indicated. 


ThescrewsteamerClansman, built and engined under the 
superintendence of Mr. W. A. M‘Gregor, for the Northern 
Steamship Company, of Auckland, New Zealand, by 
Messrs. Blackwood and Gordon, Port-Glasgow, had her 
trial trip on Thursday, June 26. She has been specially 
designed for the largely increasing passenger and goods 
trade to the northern ports of New Zealand, and measures 
192 ft. by 26 ft. by 114 ft. The engines, of 100 horse- 
power nominal, have cylinders of 26 in. and 48 in. in dia- 
meter respectively, with piston stroke of 36 in. The 
boilers are of steel, and have an extra large heating sur- 
face, so as to suit the requirements of the New Zealand 
trade. On the measured mile at Wemyss Bay an average 
speed of 124 knots was attained, which was considered to 
be highly satisfactory, being half a knot above the con- 
tract speed. 





The steel screw steamer Tasmania, a vessel ‘of some 
5000 tons, and the latest addition to the already splendid 
fleet of the Peninsular and Oriental Steam Navigation 
pe sd had her official trial trip on the Firth of Clyde 
on Thursday, the 26th ultimo. Special importance was 
imparted to the event by the presence of Mr. Thomas 
Sutherland, chairman of the company, one of the 
members of the Load-Line Committee, and one of the 
Government representatives in the Suez Canal Company. 
The Tasmania was built by Messrs. Caird and Co., 
Greenock, like so many other vessels of the P. and O. 
fleet. She measures 400 ft. by 45 ft. by 31 ft. 6in, and 
is fitted with compound engines of 4250 horse-power indi- 
cated. The guaranteed speed was 144 knots, but the 
mean speed of several runs on the measured mile was 
15.496 knots, or about one knot in excess. Prior to run- 
ning her official trials, the Tasmania was put under a 
series of inclining experiments, to which considerable 
interest attaches. On an early occasion we hope to be 
able to say something regarding those experiments, and 
to give afuller account of the vessel and her engines. 

On June 27 the new twin screw hopper dredger Platypus, 
1000 tons capacity, arrived at Brisbane, Australia, in 
eighty-nine days. It was despatched by Messrs. W. 
Simons and Co., Renfrew, and is the eighteenth hopper 
dredger they have designed and constructed. 

On Saturday, the 28th of June, the paddle steamer 
Adeh, built and engined by Messrs. Blackwood and 
Gordon, Port-Glasgow, and owned by his Highness 
Rajah Brooke, of Sarawak, went down the Clyde on her 
official trial trip. She is a vessel of 450 tons gross, and 
measures 156 ft. by 25 ft. by 9ft. She is fitted with 
engines of 70 horse-power nominal, the cylinders being 
20in. and 37 in. in diameter, respectively, with a piston 
stroke of 48 in. She has large boilers to provide steam 
of 80 lb. pressure. On the measured mile, and half laden, 
she attained a mean speed of 9? knots, or # knots over 
the contract speed. 

The Courlis, which is one of the largest iron steam 
trawlers yet built on the Forth, measuring 100 ft. by 
18 ft. by9 ft. 6 in., had her trial trip on the 28th of June. 
She has been built and engined by Messrs. Hawthorn 
and Co., Leith, and is owned by Messrs. H. 8S. Johnston 
and Co., Bordeaux. On the measured mile near Aberlady 
Bay she attained a speed of nearly 10 knots per hour. 

The s.s. Alpha, measuring 180 ft. long, 27} ft. beam, 
13 ft. 84 in. depth of hold, and built for Liverpool owners, 
was launched on Saturday last from the works of the 
Netherlands Steamboat Company, Fyjnvord, near Rotter- 
dam. The engines are compound, having cylinders 23 in. 
and 43 in. in diameter, by 30in. stroke, with a large boiler 
to work at 951b. pressure. The decks are all of iron, as 
also most of the deck fittings, which were arranged under 
the superintendence of Mr. Joseph R. Oldham, consulting 
engineer, of Liverpool. This is the second launch from 
the same works during the last month, and both steamers 
are owned in England. 


The Little England, which was launched on May 7 by 
the Castle Steel and Iron Works, to the order of Mr. 
W. H. J. Alexander, of St. John’s Wharf, London, after 
several preliminary runs in the Haven, for the purpose of 
thoroughly testing her machinery, had a four hours’ official 
trial on Saturday last, when highly satisfactory results 
were attained. The vessel is 73 ft. long, 14 ft. 6 in. beam, 
and 9 ft. depth of hold, with a mean draught of 7 ft. 3in., 
and displacement at that draught of 105 tons. Her 
engines are compound surface-condensing, with cylinders 
16 in. and 30 in. in diameter by 18 in. stroke. The vessel 
was designed to exceed 12 knots speed, with the engines 
running at 120 revolutions and boiler pressure 110 lb. 








THE ILLUSTRATED NavaL AND MILitaRY MAGazINe. 
—The first number of this new periodical is just issued, 
and appeals for support both to themembers of our national 
forces and to the general public. The latter indeed have 
been specially considered, and there is nothing in the 
whole of the 72 pages which a civilian cannot understand, 
and little that will not interest him. Many of the articles 
deal with subject which are in the minds of all who take 
an interest in the defence of the country ; torpedo attack, 
swift cruisers, mounted infantry, and cavalry tactics are 
each discussed in a popular style. Two articles of non- 
technical character, ‘‘ Heroism of Women in War’ and 
‘Battle Paintersof the Nineteenth Century,” deal with the 


poetic and artistic side of warfare, and serve as a relief to | 


the more serious chapters on the action of gunpowder, the 
manufacture of arms, and the like. The magazine is well 


printed in large type on stiff paper, and is liberally illus- | 
trated, mostly with reproductions of pen-and-ink sketches, ' 





THE ‘‘ HARRISON ” COAL MINING 
MACHINE. 

A GREAT amount of interest has recently been excited 
amongst mineowners, mining engineers, and colliery 
managers in Scotland by the results which have been ob- 
tained by a new coal-cutting machine in the Whinhall 
Colliery, belonging to the Alloa Coal Company. The 
machine has been known for several years in the United 
States, where there are now well-nigh 400 such in use. 
Three of these machines have for a considerable time bee n 
running in the Whinhall Colliery, near Alloa, where they 
were introduced by Mr. Whitcomb, of Chicago, with the 
co-operation of Mr. Roxburgh, the managing partner of 
the Alloa Coal Company. 

While the ‘‘ Harrison” machines have been at work in 
the pit named, they have been inspected by many inte- 
rested persons, both from the north and from the south of 
the Fsrth, including on one occasion some forty or fifty 
members of the Mining Institute of Scotland. On some 
future occasion we hope to be in a position to place before 
our readers full illustrative details of the construction of 
the ‘* Harrison” coal-cutter, and therefore all that we 
need attempt to do at present is to give a brief description 
of it, together with some information as to the amount of 
work that it can accomplish. 

The machine in question is, we believe, the smallest 
and lightest mechanical coal-cutter that has yet been 
brought into practical use. It measures only 24 in. 
in height to the top of the throttle and 19 in. wide 
over all, while its length, from the rear of the guiding 
handles to the point of the cutting tool, ranges from 
5 ft. 6 in. to 7 ft. Consequently the machine is so small 
that it may be worked around and between props where- 
ever a miner can swing his pick. It cuts an open channel 
under the coal of any desired vertical height, from 8 in. to 
12 in. in front, and tapering to 2in. in the rear; and 
according to the length of the tool used the undercut made 
may vary from 8 ft. to 6 ft. inwards from the face, as may 
be desired ; while the work done is as perfect as if per- 
formed by the most skilled manual labour. The machine 
is actuated by compressed air, and includes a piston rod 
and head, made solid in one piece and of special homo- 
geneous steel; and this, when fitted with the cutting 
tool or pick, which is a two-pointed instrument and 
made of the best tool steel, constitutes the projectile 
of the machine. The total weight of this projectile is 
from 60 lb. to 90 lb., according to the length of the rod, 
and it strikes from 190 to 210 blows per minute. One 
skilled man can work the machine, and all the assistance 
that he requires is that of any ordinary labourer, who 
shovels away the cuttings as they collect, helps to move 
the machine from place to place as may be required, and 
does other odd jobs. This machine is efficient in both 
stoop-and-room and in long-wall workings, and_in 
“shearing” and in undercutting or ‘‘ holeing.” For 
ease in running the machine the operator uses two 
boards of convenient size as a temporary floor, and the 
labourer-attendant lifts these in succession and places 
them in the required position as the work progresses. On 
this temporary floor the machine is set, being supported 
on acouple of wheels on which it is carefully balanced. 
The operator sits in rear of it with one of his feet pressed 
against the corresponding wheel, and with the two guid- 
ing ring handles he can at pleasure direct where the cut- 
ting tool shall strike the coal, or a subjacent stratum in 
which he may for the time be ‘‘ holeing ;’ and when the 
machine is to be used in “‘ shearing” two wheels of larger 
diameter are substituted, the diameter varying with the 
thickness of the coal seams to be cut, 

At the Whinhall Pit, as in many cases in the United 
States, the ‘‘ Harrison” machine is driven from the pit 
bank by means of a Norwalk 10 in. air compressor. We 
should rather say that all three machines are thus driven ; 
two of them are generally working at the long wall face 
in the lower or “‘ cherry” seam, which is about 50 fathoms 
from the surface, the other being employed in the upper 
or splint seam where the stoop-and-room system of work- 
ing is in vogue. The mean distance of the machines from 
the compressor is from 2500 ft. to 2700 ft., and the air is 
conveyed by means of 4in. malleable iron tubing along 
the main roads; this ultimately terminates in 1 in. 
flexible hose at the machines, where the air is delivered 
at a pressure of from 65 lb. to 701b. per square inch. 

Generally speaking, the capacity of the machine in coal 
getting, when it is worked by one skilled runner, assisted 
by a labourer, is equal to that of eight of the best workers 
with the hand pick. The “ holeing” which the machines 
are doing at the Whinhall Colliery is one yard deep, and 
that has sometimes been in tough fireclay at the rate of 
3 ft. in five minutes; that is to say, one square yard of 
undercutting in that time. In a day of eight hours 
40 square yards of “‘ holing” in the lower seam have fre- 
quently been done by one machine; and as much as 
43 square yards have been “ holed” in 7 hours 5 minutes. 
On another occasion one machine undercut in the long 
wall facing a stretch of 146 ft. one yard deep in 7 hours 
55 minutes ; and on the following day the same machine 
** holed” alength of 152 ft. one yard deep in a day of nine 
hours. Another day’s work, when two machines were 
working, was 153 lineal feet one yard deep for each ma- 
chine, one of them in 9 hours, and the other in 8 hours 
45 minutes. These facts appear sufficiently important to 
warrant the colliery owners of the United Kingdom to 
make further inquiry regarding the Harrison coal-cutting 
machine, and even to make a journey to Alloa, where 
they may see the machine by application to Mr. Roxburgh. 








AMERICAN LIGHTHOUSES.—Two iron lighthouses built by 
the Phcenix Iron Company, of Trenton, New Jersey, and 
which were on their way to be put up, have been lost by 
the wreck of the schooner M. M. Heath within a few 
miles of the places at which they were to be erected, 
They cost 25,0002, 
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CENTRIFUGAL PUMPING ENGINE AT THE INTERNATIONAL HEALTH EXHIBITION. 


CONSTRUCTED BY MESSRS. SIMPSON AND CO., 
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WE give above a perspective view of the pair of , 
- powerful centrifugal pumping engines which are being | 
exhibited by the makers, Messrs. Simpson and Co., of | 
Grosvenor-road, Pimlico, S.W., at the International | 
Health Exhibition. These engines form one of four sets | 
which Messrs. Simpson and Co. are making for the | 
four new graving docks of the East and West India | 
Dock Company at Tilbury, of which docks Mr. A. 
Manning and Mr. D. Barnes are the engineers. The 
four sets of engines will be together capable of discharg- 
ing 650 tons, or 145,600 gallons per minute, a quantity 
equal to a stream about 77 ft. wide by 3 ft. deep run- 
ning at a speed of three miles per hour. 

Referring to the engraving, it will be seen that the 


if (2 





pump is driven by a pair of engines coupled direct to 
the ends of the pump spindle, these engines having 
cylinders 22 in. in diameter and 16} in. stroke. They 
are of substantial, straightforward design, and are 
fitted with Joy’s valve gear, thus enabling the degree 
of expansion to be adjusted. The pump has a suction 
pipe 4 ft. in diameter, enlarging to 7 ft., anda de- 
livery pipe 3 ft. 8 in. in diameter tapering to 4 ft. 11} in. 
in diameter. 

Steam will be supplied to the four sets of pumping 
engines by four Lancashire boilers, the furnace tubes 
of which lead to a combustion chamber, from which 
tubes are carried through to the rear end. The boilers 
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tion will be urged by air under pressure supplied by 
fans. This is, we believe, the first installation on land 
of boilers thus worked, and the results will be waited 
for with great interest. No doubt experiments will be 
made to test the evaporative efficiency of the boilers 
under various air pressures, the arrangements at 
Tilbury being such as to enable experiments of this 
kind to be carried out with readiness and accuracy, 
The data thus obtained will be of great value and 
interest, and we hope at a future time to be able to lay 
them before our readers. We may mention in con- 


| clusion that the arrangement of pump we illustrate is 
| one which appears well fitted for use for irrigation pur- 


will be placed in a closed stokehole, and the combus- | poses in India or Egypt. 
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HEALTH AND THE ELECTRIC LIGHT. 

Tue good or evil influence of the artificial light 
we use upon the health, is of the very highest 
importance, although, hitherto, it has been to a 
great extent overlooked. Ancient custom has so 
familiarised us with combustion as a source of light 
that, until recent years, we hardly ever dreamed 
there could be any other. Nevertheless the intro- 
duction of the electric light has been opening our 
minds of late to the advantages of a purer kind of 
illumination, and our object will be in the present 
article to illustrate some of these to the reader. 

All the older illuminators depend directly upon 
combustion. They yield a light because the oxygen 
of the air is burned ; and the quantity and brilliance 





of the light they give are higher, as the oxygen con- 
sumed is greater. In other words the light is ob- 
tained at the expense of the air we breathe ; and the 
richer the light the poorer becomes the air. But itis 
on the oxygen of the air that we ourselves depend ; 
and if we burn it in our lamps we may destroy it for 
our breathing. It is estimated that a single gas jet 
in a room consumes as much oxygen as five or six In- 
dividuals ; hence, the air in a room lighted by two gas 
jets is as bad and unwholesome as if there were a 
dozen people sitting in it. Yet many persons who 
would shrink from joining such a party would have 
no hesitation in keeping company with the gas jets. 
The chief difference is that in the one case our 
instinct brings the evil home to us; and in the 
other case it does not. The gas jets are permitted 
to instil their poisons unsuspected, and to give rise 
to a thousand forms of ill-health and discomfort 
which are never traced to the real offender. 

Pure air is what we all seek when we go to the 
seaside or the mountain top during our holidays. 
How important then is it that we should have pure 
air in our homes. The necessity which obliges us 
to live in towns, also obliges us to live in a more or 
less vitiated atmosphere. The mere fact of so many 
living beings crowded together is of itself sufticient 
to deteriorate the air. Assuredly it is not desirable 
that the very light we use should also vitiate the 
atmosphere. Pure air and light are essential to 
good health, but in close ill-ventilated city offices 
and in thousand of homes and workshops, what 
prospect is there of a pure air while the lights which 
are burned often half the day, are of themselves 
polluting it? For not only does a candle, oil, or 
gas flame waste the oxygen of the air, and thus rob 
it of its life-supporting virtue, but it actually soils 
it with noxious vapours, the products of combustion. 
These are chiefly water or steam, and carbonic acid ; 
but carbon dust, or soot, is also thrown off, and in 
the case of gas, sulphurous acid. 

To explain this more particularly we will take 
the case of acommon gas jet. The chemical composi- 
tion of average lighting gas is, according to Roscoe : 


Hydrogen 47.60 volumes in 100 of the gas. 


Marsh gas .- 41.53 rs +s sa 

Heavy hydro-carbon 

equal to olefiant 

gas 6.97 . #8 « " » 

Carbonic exide an eee a a oa 
100.00 


When, therefore, an ordinary gas jet is turned on, 
this poisonous mixture is let into the room at the 
rate of 5 cubic feet per hour. The application of 
a lighted match supplies the needed temperature to 
cause the chemical combination of the hydrogen in 
the gas with the oxygen in the air. In every 5 cubic 
feet of air in the room there is a cubic foot of 
oxygen, and four of nitrogen. This oxygen, which 
otherwise would support animal life, is united with 
the hydrogen of the coal gas to form water (H, O), 
and with the carbon to form carbonic acid gas, or 
carbon dioxide (CO,). Moreover, although not 
stated in the analysis we have given above, it is 
well known that most kinds of illuminating gas con- 
tain sulphuretted hydrogen and carbon disulphide. 
These gases are also inflammable, and the sulphur 
in them is given off by the flame in the form of 
sulphuric acid or, as it is commonly called, ‘‘ vitriol.” 

The following table, from Dr, Tidy’s ‘‘ Handbook 
of Modern Chemistry,” will give some idea of the 
scale on which these chemical changes are taking 
place with gas, oil, and candles : 
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Cannel coal gas 3.30 | 16.50 2.01 217.50! 195.0 
Common gas .. 5.45 | 17.25 | 3.21 348.25! 278.6 
Sperm oil -| 4.75 | 23.75 = 3.33 356.75 | 233.5 
Benzole oil -| 4.46 22.30 3.54 376.30 232.6 
Paraffin oil | 681 | 3405 | 4.50 | 484.05! 361.9 
Camphine | 6.65 33.25 4.77 510.25 325.1 
Sperm candles | 7.57 | 37.85 | 5.77 614.85 | 351.7 
Wax a: | 941 | 42.05 5.90 632.95 383.1 
Stearine ,, .. 8.82 | 44.10 6.25 669.10 374.7 
Tallow ahaa 12.00 60.00 8.73 933.00 | 505.4 


The unit 
set down, 


in which the quantity of heat generated is 
is the amount of heat required to raise a 





pound of water by a temperature of 10 deg. on 
Fahrenheit’s thermometer. 

This is a very instructive Table, and some of the 
figures, compared with more recent experiments 
by M. Ferd, a German chemist, agree very well. 
Thus M. Ferd finds that 100 sperm candles burning 
for an hour, give off 41.30 cubic feet of carbonic 
acid ; while the same figure according to Dr. Tidy’s 
results would be 47.89 cubic feet. Sperm candles, 
besides being the best to use in a household, are 
generally pure, and hence the agreement in the 
results by independent experimenters employing 
different methods. 

If we accept Dr. Tidy’s Table as correct, and it is 
probably not very far wrong, we find that cannel 
coal gas, such as is burned in Glasgow, is the best 
to use. Common gas is, however, that which we 
ought to consider, since it ismost generally employed. 
The ordinary gas burner yields a light of some 
twelve candles for a consumption of 5 cubic feet of 
gas per hour, though better burners give more, 
say fifteen candles. It follows from the Table that 
every gas burner in a room consumes 5.45 cubic feet 
of oxygen per hour, that is to say, it completely 
deprives 17.25 cubic feet of air of its oxygen in an 
hour. A sitting-room, 16 ft. long by 10ft. wide 
and 9 ft. high, contains 1440 cubic feet of air, and 
one gas burner would abstract all the oxygen from 
this room in eighty hours. In eight hours it would 
abstract one-tenth of the oxygen, provided always 
there were no fresh air entering. We see then how 
important it is that a room, in which gas is burn- 
ing, should be well ventilated. Air without oxygen 
is of course unbreathable and cannot support life. 
Nitrogen is an inert substance, and extinguishes both 
flame and life, because oxygen isabsent. In theair 
it is employed to dilute the oxygen and temper the 
action of the latter on combustion, and on the 
blood when taken into the lungs. 

But gas and other lights produced by combustion 
not only rob the air of its health-giving oxygen; 
they adulterate what remains of it. Carbonic acid 
gas, which is supplied to the atmosphere from a 
flame, is an active poison fatal to animal life. It isthe 
‘*choke damp” of the miner; and though always 
present in minute quantities in the atmosphere, it 
becomes dangerous when in excess. In the 
air expelled from the lungs there is 4 per cent. of 
it; and air containing this quantity is quite un- 
breathable. The following data frou: Professor 
Huxley’s ‘‘ Physiography” shew the percentage of 
carbonic acid in air taken from different places : 


-Percentage. 

On the Thames at London, mean .0343 
In the streets of London, sa -0380 
From the top of Ben Nevis sas <a -0327 
From the Queen’s Ward, St. Thomas’s 

Hospital ... oF _ ‘es + -0400 
From the Haymarket Theatre, dress 

circle at 11.30 p.m. ae - ue .0757 
From Chancery-court, 7 ft. from the 

ground... eas 7 ic .1930 
From Underground Railway, mean .1452 
From workings in mines, average of 

339 samples oe we he , -7852 
Largest amount in a Cornish mine 2.5000 


Dr. Tidy gives the normal quantity of carbonic 
acid in the atmosphere as .04 per cent., and 
the above results for the open air would seem 
to show that his estimate is not too low. He 
likewise considers that 1 per cent. of carbonic 
acid in the air is distressing, an estimate which 
experience in Chancery Courts, or on the Under- 
ground Railway amply confirm. Indeed, to make 
a journey by this line is simply to submit oneself to 
a slow poisoning for a certain time; and the lives of 
the railway servants tending the trains all day upon 
it, must be materially shortened, just as the lives of 
miners are shortened by working underground. Air 
containing 2 per cent. is decidedly dangerous ; 
and (if Dr. Tidy is correct) even .1 per cent., or 
something more than is found in acrowded theatre 
after the play, may be regarded as a notable pollu- 
tion. But we gather from Dr. Tidy’s Table that 
at the end of an hour, 3.21 cubic feet of carbonic 
acid have been delivered to the air of a room from 
each gas jet ; and this on a room 16 ft. by 10 ft. by 
9 ft., such as we have considered, and containing 
1440 cubic feet of air, amounts to .22 per cent. At 
the end of half an hour the distressing limit (.1 per 
cent.) would be reached, were there no ventilation 
to bring in fresh air and carry off the vitiated. At 
the end of something less than twenty hours the 
4 per cent. irrespirable limit would be reached. 

Combining then the double action of the gas jet 
in consuming the oxygen from the air and polluting 
it with carbonic acid, we gather some idea of the 
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vitiating process which goes on aud of its extent. 
Ventilation only can save the air of an ordinary 
room from becoming unfit for breathing purposes 
in the course of a few hours, if there is even a single 
gas jet in it ; and ventilation is in many cases quite 
defective. 

Nor have we considered all the evils that arise 
from gas, oil, or candle lights. The carbon which 
when heated up to whiteness makes the light, is 
never entirely oxidised. A great proportion of 
it, especially with inferior candles, lamps, and gas 
burners, is given off in the form of smoke or soot, 
and this of itself pollutes the air and settles on the 
furniture. It is found by experiment that the 
ordinary gas jet only yields one-third of the light 
which the gas is capable of giving when consumed 
ina good burner. It follows that combustion is 
rarely complete in gas burners ; and that the gas 
itself, in a more or less altered state, is delivered to 
the atmosphere along with the carbonic acid which 
we have considered. Water vapour is also given 
off abundantly, and though innocuous to breathe, 
it does not add to the comfort or cleanliness of a 
room. ‘‘Any one,” says Dr. F. W. Griffin, of 
Bristol, ‘‘ any one who has never tried the experi- 
ment would be astonished were he to mount a pair 
of steps and feel what the air is like near the ceil- 
ing of a sitting-room in which gas has been burning 
for some time. This alone would injure wall- 
papers and hangings, as well as goods on the upper 
shelves of shops; but the large amount of water 
generated by the gas-flame adds to the mischief. 
Sixty burners will produce on the lowest computa- 
tion two gallons of water per hour; hence in a 
November evening many large shops filled with 
delicate goods will have a nine-gallon caskful of 
water thrown into their atmosphere in the form of 
steam, to condense on any cool surface, as we often 
see it trickling down the windowsin winter. But 
worse remains behind. The sulphur always present 
in gas, in larger or smaller proportions, according 
to the character of the coal employed, burns into 
sulphurous vapour, which passes in the air to the 
state of oil of vitriol.” 

‘¢ The eminent chemist, Dr. Prout, exposed water 
in a drawing-room in which gas was burnt, and 
found that it absorbed sufficient of these vitriolic 
emanations to redden blue litmus, and show the 
presence of free sulphuric acid. The fumes from 
gas will, indeed, in the long run, discolour every 
sort of fabric, rust metals, rot gutta-percha, and 
reduce leather (as in the binding of books) to a 
scarcely coherent powder with a strongly acid 
taste. The late Dr. Letheby, in an able report on 
the coal gas supplied to the City of London, gives 
numerous instances of the destructive effects of 
these products of gas lighting. Enormous damage 
has been done to the binding of the books in the 
libraries of the Athenzeum Club, the London Insti- 
tution, and the Royal College of Surgeons. In the 
first-named, wherever the books. had been exposed 
to the atmosphere containing the vapours of burnt 
gas, they were as rotten as tinder ; indeed, it often 
happened that the covers gave way in attempt- 
ing to remove a book from its place on the 
shelf.... Thelibrarian of the Newcastle Literary 
and Philosophical Society wrote that a book which 
had been missing for thirty-six years was sound and 
good when recovered, while the leather on the 
books in the same binding which had remained in 
the library had been utterly destroyed. He further 
wrote that the ventilators having been fitted over 
the chandeliers of the library, half a gallon of water 
is collected a night from the gas that is burned 
there ; this water is so corrosive from the presence 
of sulphuric acid that it attacks all kinds of metal 
fittings with which it comes into contact, and thereby 
acquires a metallic impregnation of copper and iron. 
Drapers know to their cost how the edges of pieces 
of dyed fabrics become faded and rotten when kept 
long on the upper shelves of gas-lighted shops ; no 
plant will grow in a room where gas is burning, and 
cut flowers quickly wither ; while those who work 
long and habitually in close gas-lighted rooms 
become blanched and sickly.” 

It is for the above reason, as well as for its 
freedom from fire risks, that the electric light has 
been introduced into the library of the British 
Museum. The large ‘‘arc” light is employed 
there, but the smaller incandescence light is still 
better adapted for interiors. This is a light which 
consumes no oxygen, gives off no carbonic acid or 
water vapour or sulphuric acid whatever, and only 
a fraction of the heat which is given off by gas, oil, 
or candles, We estimate from the experiments of M. 





Ferd and others, that an incandescence electric lamp 
such as that of Swan or Edison, only gives from 
one-fifth to one-tenth the heating effect of an ordi- 
nary gas jet. It is sometimes cited against the 
electric light that it does not give off more heat, but 
broadly considered this is a merit rather than a fault. 
Fires and heated pipes are the proper contrivances 
tu give us artificial warmth, not lamps which serve 
the different purpose of yielding light. It is pre- 
cisely because the electric light gives us light and 
nothing more that its purity is so highly to be re- 
commended. Professor Pickering, of Harvard 
University, recently made an investigation into the 
cause of weak sight amongst the students, and 
traced it to the heat given off by their reading 
lamps, which dried up the humours of the eye. 
For the very reason, then, that it gives a cooler light, 
the incandescence lamp is preferable to gas, oil, or 
candle lights. 

Produced bya current of electricity in a carbon fila- 
ment within a vacuum bulb of glass, and excluded 
from the atmospheric air, the incandescence light is 
absolutely healthy. It yields a pure and almost 
ideal light—that is to say, a light and nothing more. 
In this it resembles the sunshine, which neither 
consumes nor pollutes the air. It is almost as 
beautiful as sunlight, too, and this is a merit which 
also tells on the side of health ; moreover, it lends 
itself to artistic treatment in the most admirable 
way. 

At last, by the progress of science, we have 
obtained an artificial light which is nearly all that 
could be wished. The primitive torch and candle, 
in which a solid was consumed, the oil lamp which 
burned a liquid, the flaming jet of gas, have given 
place in turn to the more ethereal source supplied 
by electricity, and each advance, as we may see 
from Dr. Tidy’s table, has been in the direction of 
greater purity with the finer medium employed. The 
laststep reaches to absolute purity, and is unquestion- 
ably the light of the future, if for no other reason 
than this. On the score of health alone, as we have 
endeavoured to show, its introduction ought to be 
hastened as much as possible, nor should it be only 
the luxury of the rich, as a famous electrician, 
recently deceased, proclaimed it, but the necessity 
of the poor. Where purity and brightness are most 
needed, there purity and brightness should first 
come. 








INTERNATIONAL FORESTRY EXHI- 
BITION IN EDINBURGH. 

On Tuesday of the present week there was 
formally opened in Edinburgh an International 
Forestry Exhibition, which is not only quite unique 
and novel in its way, but is the first exhibition of the 
kind that has ever been held in any part of the 
world. It is the first outcome in that direction that 
has resulted from the very laudable desire manifested 
in recent years to specialise, rather than attempt to 
cover and illustrate all the departments of human 
industry when holding exhibitions, to mark the 
progress made from time to time in the arts and 
manufactures. A very general opinion now prevails 
that the days of universal exhibitions are coming 
to an end, and within the last ten or a dozen 
years most of the attempts made by public exhibi- 
tions, to show what new developments had taken 
place in the technical arts, have been of a special 
character. 

The Forestry Exhibition, which has just been 
opened in the northern metropolis, is practically the 
creation of the Scottish Arboricultural Society, whose 
existence extends over a comparatively short period, 
but which hasdone good worksinceit came into being. 
The Marquis of Lothian, who is the President of the 
Society, has for many years been an acknowledged 
authority on all matters relating to arboriculture, 
and it was in his capacity as President that he, a few 
years ago, opened the proceedings of the Society’s 
annual meeting with a long and el» borate address on 
the state of arboriculture in this and other countries. 
When the movement originated for holding the 
International Forestry Exhibition, Lord Lothian, 
with the unanimous consent of all interested in the 
proposal, was appointed President of the Executive 
Committee, and from the very outset he devoted 
much of his time, both in Scotland and in England, 
towards rendering the movement a great success. 

Although the first idea of the Forestry Exhibi- 
tion originated amongst the members of the 
Scottish Arboricultural Society, the work of ar- 
rangement was divided over a number of other 
bodies, more especially the Town Council of 





Edinburgh and the Highland and Agricultural 
Society of Scotland. After various proposals as to 
the site for the requisite buildings had been elabo- 
rated, fully considered, and negatived, the Execu- 
tive Committee were successful in finding that the 
governors of Donaldson’s Hospital were willing to 
grant the use of a spacious and most eligible site 
upon the ground surrounding that Institution. 
Possession of this site was obtained some two or 
three months since, and there have been erected 
most extensive wooden buildings of a very suit- 
able character for the purposes of the Exhibition. 
Situated on the Glasgow road, and about a mile 
from the west end of Princes-street, the Exhibi- 
tion is very easy of access by means of a liberal 
service of tramway cars. Designed by Mr. Morham, 
the city architect, the buildings are both spacious 
and ornamental. Parallel to the thoroughfare just 
named, and running east and west, the main build- 
ing is along gallery or nave, measuring 630 ft. in 
length by 50 ft. in width, with transepts at each end, 
and one in the centre, 150 ft. long, and of the same 
width asthe nave. Where the central transept inter- 
sects the main building there isa loftydome, which is 
surmounted by a flagstaff; and at the intersection 
of the main building by the end transepts there is 
an octagonal pavilion roof. In order to meet the 
demands for space besides that provided by the main 
building just described, it was found necessary to 
erect three annexes along the northern side of the 
principal structure, varying from 150 ft. to 200 ft. 
in length and each 31 ft. in breadth. There are 
besides independent buildings for refreshment 
rooms, the jurors, the Executive Committee, 
post and telegraph oftice, electric light oftice, &c. 
The general appearance of the building is not unlike 
that of the International Health Exhibition at 
South Kensington. In connection with the re- 
freshment rooms there are two fireproof kitchens, 
built of brick and having corrugated iron roofs. All 
the cooking will be done by means of gas, so as to 
minimise the risk from fire. Exit from the buildings 
to the surrounding grounds is abundantly provided 
for ; and the water and sanitary arrangements have 
been well attended to. Several acres of the sur- 
rounding grounds have been allotted to nurserymen 
and others, for the display of specimen trees, and 
for other purposes. In one of the covered annexes 
there are shown some excellent examples of 
wood-working machinery, by Scotch and English 
makers, and regarding which we shall have some- 
thing to say in detail on another occasion. Alto- 
gether, the cost of the buildings, decorations, &c., 
will probably be considerably over 5000/.; and 
the Exhibition is to remain open during three 
months. The amount of floor space provided 
within the various buildings is upwards of 73,000 
square feet. 

Within the buildings there will eventually be 
brought together a remarkable display of forest 
products, together with multifarious illustrations of 
the growth and management of forests, and an 
endless variety of objects in one way or another 
connected with forestry and arboriculture, in their 
scientific and commercial or manufacturing relations. 
From the very outset of the undertaking the pro- 
moters received cordial Government support with 
the jactive assistance of the Colonial Governments 
and those of such foreign countries as might feel in- 
terested in the objects aimed at by the Exhibition. 
The invitation for such assistance was responded to 
in the most gratifying manner ; for, though some 
foreign Governments were, from various reasons, 
unable to take active part in the Exhibition, others 
joined with the colonial authorities in forwarding 
representative collections ; while from various states 
that have not otherwise put in appearance, there 
have generally been received maps and other publi- 
cations relating to their respective forest services, 
with the intimation, in some cases, that a commis- 
sioner had been appointed to attend. Officially it 
it is stated that there are Government exhibits from 
about fifty foreign countries and colonies, and 
something like 500 private exhibitors. 

Latterly, by dint of very great energy on the part 
of the Executive Committee and their officials, 
remarkable progress has been made in the way of 
completing the internal arrangements and getting 
the endless variety of exhibits into position for the 
inspection of visitors, but on the opening day there 
were many gaps that had still to be filled up, 
notably a very large amount of space set apart for 
the Japanese collection, which is expected to be one 
of the most attractive in the Exhibition. It is only 
within the past few days that it has arrived in 
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London, and no time will be lost in getting it for- 
ward, to its final resting-place. 

A very comprehensive and bulky official catalogue 
has been issued, the specimens exhibited being 
arranged alphabetically, according to the names of 
the exhibitors. It shows that the Exhibition is to 
be divided into ten classes: (1) Practical forestry ; 
(2) forest produce, raw and manufactured ; (3) 
scientific forestry ; (4) ornamental forestry; (5) 
illustrations of forestry ; (6) forest literature and 
history ; (7) essays and reports ; (8) loan collections ; 
(9) economic condition of foresters and woodmen ; 
(10) miscellaneous. It may be said that the classifi- 
cation of the exhibits naturally falls under two 
principal heads—those under cover in the eastern 
division, and those not under cover in the western 
division. 

This being the first Forestry Exhibition that the 
world has ever yet seen, it may, possibly, even after 
it has become complete, not be as perfect and com- 
prehensive as its promoters wished and hoped it to 
be ; but the idea will most likely, in due course, 
lead to much larger and more perfect growths of 
the same kind, It may be looked on as the beginning 
of future exhibitions, and the undertaking will 
doubtless result in the attainment of the original 
object for which it was conceived, namely, the 
making of better provision for forestry education 
in this country. The United Kingdom has as much 
responsibility for the forests of the world as any 
other nation, and in respect of provision for educa- 
tion in forestry it is behind every other nation. 
Ours, indeed, is the only country of importance in 
which there is not a school of forestry, and when 
it is desired to send young men to India and other 
countries to look after forests, they iaust first be sent 
abroad to acquire the necessary technical knowledge 
of the subject. The promoters of the Exhibition 
therefore most anxiously desire that out of it may 
come a school of forestry, and quite naturally they 
confidently look forward to it being located in Edin- 
burgh. In that city there is a famous Botanical 
Gardens, in addition to the Arboretum, on which the 
Corporation have spent about 20,000/., and have 
placed it at the disposal of the Government for the 
purpose of improving the education of their students. 
Besides this, there are varied and extensive forests 
within reasonable distance of the Scottish me- 
tropolis where practical instruction can be obtained 
by way of illustrating the principles laid down in 
professional and systematic lectures given in the 
class room. This country ought certainly to be 
able to train its own foresters for work in any part 
of the world, and the Forestry Exhibition now being 
held in Edinburgh will have done good service if 
it help to bring the necessity for such technical 
training home to the public mind. 








A NEW TECHNICAL UNIVERSITY, 

Ir is not a mere rhetorical statement to say that 
June 25, 1884, will be an: important date in the 
development of our manufactures and industries. 
Other nations have made abundant provision for 
supplying that technical instruction, without which 
trades and industries must languish and remain in 
a perennial state of inferiority. For years we have 
been complaining of the want of refined skill, and 
even of the gross inaptitude of the higher orders of 
our artisan class. To get many things well done, 
we have had to send abroad, to France or Germany, 
where the services of skilled workmen could be 
easily secured. This was neither creditable nor 
nationally advantageous. It was, indeed, time to 
make an effort, on a suitable scale, to retrieve 
our position, to instrucour carvers, builders, archi- 
tects, decorative artists, and those who may have 
the superintendence of our manufacturing works, 
and by such means to react powerfully upon the 
arts and manufactures of the country. This step 
has, at last, been taken ; and, thanks to the munifi- 
cence of the various City guilds, His Royal High- 
ness the Prince of Wales was able to open on 
Wednesday, June 25, our first Technical University. 

This Institution is situated in Exhibition-road, 
South Kensington, and thus enjoys the numerous 
advantages arising from close proximity to the 
Natural History and South Kensington Museums. 
The plans were prepared by Mr. Alfred Water- 
house, and the building was erected under his 
superintendence. The experience acquired in the 
erection of science schools and university colleges 
in several parts of the country, has here been turned 
to good account, and every effort seems to have been 
made to render thoroughly efficient the teaching of 








all the branches that have a direct bearing on tech- 
nology. There are not only spacious and airy class- 
rooms, lecture theatres, libraries and museums, but 
also mechanical workshops, physical, chemical, and 
metallurgical laboratories, special rooms for the 
study of graphical statics, for microscopical studies, 
for photographic and chemico-physical operations. 

In the physical department we notice with 
pleasure that due prominence is given to photo- 
metric and electric measurements. It is intended 
to fit up a few rooms for testing the power and 
efficiency of dynamos, of electric motors and 
lamps, for experiments in telegraphy, and for de- 
termining the insulation, resistance, and capacity 
of submarine cables and underground wires. 

The motive power required for the mechanics’ 
shops and the mechanical laboratory will be fur- 
nished by a suitable engine. It is proposed to add a 
second engine to be used for experimental purposes. 
The course of instruction includes mathematics, 
mechanics, physics, chemistry, drawing, manufac- 
turing technology, workshop practice, applied art, 


and modern languages. The staff is not yet com- 
plete, the principal professorships, however, will be 
filled by Professors Henrici, Armstrong, Unwin, 
and Ayrton. The fees are moderate, and it is im- 
portant that they should be so in order that large 
numbers may be able to avail themselves of the 
advantages offered by the Institution. We hope 
that many scholarships will be founded either by 
independent guilds or by private liberality, as they 


will be a powerful means of drawing to the central 
Institution some of the best talent of the country 
—talent now attracted by the older universities 


and by some of our modern technical colleges. 


The authorities of the new University have 
not only made their fees very moderate, they have 
also had the excellent idea of coming to the help of 
a class of men who are an important factor in the 
diffusion of knowledge, viz., technical teachers ; 
and we are glad to learn that it is proposed to offer 
them gratuitous courses, during the summer months, 
on subjects connected with technology. 

The director of the Institution is Mr. Philip 
Magnus. His large experience as a teacher and 
the varied and valuable knowledge acquired abroad 
asa member of the Royal Commission on Technical 
Education, eminently qualify him for the respon- 
sible office to which he has been appointed. We 
have no misgivings about the successful début and 
the prosperity of the Institution, knowing, as we 
do, his skill, tact, and administrative ability. It is 


expected that the University will be ready for the 
reception of students in January next. 








PRIVATE BILL LEGISLATION. 
In the House of Lords, the first Railway Bill con- 


sidered by the Committee of which Lord Camper- 
down is chairman, was that of the Stockton Carrs. 
This was promoted independently to construct from 
the Murray siding of the North-Eastern Railway, 
a single line 14 chains in length to the Stockton 
Carrs, a piece of land about 40 acres in extent 
having a frontage of about three-quarters of a mile 
to the River Tees. Upon this are situated a bone mill, 
an oil mill, and a large flour mill, together with 
other industries; at present there is no railway 
access to their works, which necessitates a large 
outlay in the cartage of materials and products. 


This scheme, insignificant in itself, the total cost 


being under 5000I., gave rise to considerable oppo- 
sition, because it was proposed to cross on the level, 
Railway and Trafalgar-streets in South Stockton, 
along which at various times of the day large 
numbers of workmen and others pass. Messrs. 


Head, Wrightson, and Co., who have extensive 


iron works in close proximity to the crossing of 
Trafalgar-street, and whose workmen would be 
most affected, petitioned against the Bill, but their 


locus standi was refused by the referees in the Com- 
mons, as it was alleged that no portion of their 
land was included within the limits of deviation. 
Notwithstanding this reverse, they organised an 
opposition upon the third reading of the Bill, which, 
however, was carried by a small majority, but 
during which a very acrimonious debate arose be- 
cause it was alleged that the member for Stockton 
had issued a circular requesting the members of 
the House to support this measure in which he 
through his son and partner, the solicitor of the 
Bill, was personally interested. 

The promoters not having raised any objection in 
this House to the locus standi of the petitioners, the 
Bill came before a Committee on opposed Bills, and 








evidence was given to show the value of the line 
and the impossibility of obtaining in any other way 
the desired access to the land in question, and in 
order to reduce the danger arising from the level 
crossings which would be approached by a falling 
gradient of 1 in 50, about 300 ft. long, the working 
of the railway was limited to certain hours of the 
day, and the traffic was to be conducted across them 
at a speed not exceeding three miles an hour; the 
engine was to be proceeded by a man carrying a red 
flag, and in addition a foot-bridge was also to be pro- 
vided. All powers for the compulsory acquisition 
of land were struck out of the Bill, agreements hav- 
ing been made with the several owners. 

Mr. Wrightson, in his evidence against the Bill, 
stated that since the proceedings in the other 
House he had discovered that the construction of 
the line as laid out would require the acquisition of 
some of his property, but that was not his princi- 
pal grievance, which was the obstruction to the 
traffic to, and from his works, which would result 
from the proximity of the proposed level crossing 
situated but a few feet from the principal entrance 
to his property. He also objected very strongly, on 
public grounds, to the needless interference and 
danger which would result to the workmen em- 
ployed at his and other establishments, who, to the 
number of 12,000 daily, passed along Railway-street. 
Mr. B. Baker appeared in support of the opposi- 
tion, and said that it was quite an exception now 
for railway companies to propose level crossings, as 
the Board of Trade authorities being convinced of 
theirdestructive effects upon human life, condemned 
them in the strongest terms. The proposed cross- 
ing he considered dangerous in the highest degree, 
for should a truck break away in ascending this 
incline of 1 in 50, it would dash at a speed of perhaps 
twelve miles an hour across the road, which might de 
crowded with people going to, or returning from 
meals, with disastrous effects. He stated that at 
a cost not exceeding the capitalised value of 
the workmen’s time lost in ascending and de- 
scending the steps of the proposed foot-bridge, 
these level crossings could be altogether dispensed 
with. To carry this out it would be necessary that 
the line should ascend with a gradient of 1 in 40, a 
common one in this district, from the junction with 
the Murray siding to Railway-street, thence run 
level to Trafalgar-street, crossing both streets by 
bridges having special floors to admit of shallow 
construction. The line would then descend with a 
gradient of 1 in 40 to the level of the Carrs. The 
only difference between this and the original pro- 
posal, would thus be the substitution of arising and 
falling gradient of 1 in 40, for gradients of 1 in 50 
and 1 in 110, both falling. Should a truck break 
away on the suggested line it would only run into a 
blind siding, and no ill effect would result beyond 
its possible destruction. As the additional cost of 
the proposed alteration would not exceed 1500/., he 
considered that the line, as proposed, ought not to be 
sanctioned. After hearing the whole case the Com- 
mittee rejected the Bill. 

The two following Bills-—that of the Midland 
Railway and the Sutton and Willoughby Railway— 
were quickly disposed of, the Committee disallowing 
the locus standi of the petitioners against them in 
both cases. 

In continuation of the proceedings on the Manches- 
ter, Sheffield, and Lincolnshire Railway (Chester to 
Connah’s Quay) Bill, the opponents representing 
the city of Chester and others interested in the 
navigation of the River Dee, called engineers and a 
large number of nautical witnesses to speak to the 
obstruction, which the proposed structure would 
cause to the free passage of the river, and the dan- 
gerous effects which it might have upon the shipping. 
The experience derived from the construction of the 
Skelton and Keadby Bridge, were again referred 
to at length. The opposing railway companies con- 
fined their evidence to showing that the existing 
lines in their hands were as convenient and direct 
as those proposed, and could easily be made avail- 
able for all the traftic which the latter are designed 
to accommodate, and that through-rates might be 
arranged on a satisfactory basis, if there was suffi- 
cient traffic to make them reasonably necessary. 
Without waiting for the reply of counsel on behalf 
of the promoters, the Committee cleared the room, 
and, on re-entry of the parties, announced that 
they had arrived at the decision that the Bill should 
proceed, but that the clause referring to the con- 
struction of the bridge should be modified, so that 
while retaining the principle of a low-level bridge, 
with a headway of 15 ft., all other details of con- 
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struction, including width of spans, were to be left 
for the approval of the Board of Trade, as they did 
not wish the navigation to be interfered with more 
than was necessary to carry out the scheme. 

The Barrmill and Kilwinning Railway Bill was 
the next taken. This is a measure supported by 
the Caledonian Railway Company, who, by it, will 
obtain independent access to Kilbirnie, Irvine, 
Ardeer, and Ardrossan, and will thus be able to 
compete with the Glasgow and South-Western 
Company for the important traftic derived from the 
manufacturies and other industries located in this 
district. Competition is the only plea for the con- 
struction of this line, for a large portion of it, that 
between Kilwinning and Ardrossan and Irvine, is 
situate alongside, and not half a mile from the 
existing lines of the last-named company. The 
Committee have stated that they do not wish to 
hear any great amount of evidence in favour of the 
scheme from the localities which it will accommo- 
date, as it is obvious that every one, not prejudicially 
affected, would be willing to give evidence on 
behalf of additional railway facilities, wherever 
proposed ; they therefore desired the promoters to 
address themselves more particularly to that part 
of the question relating to the construction of the 
docks at Ardrossan, to which the proposed line 
would have access, the executive of which, it was 
stated, depended upon the suczess of the applica- 
tion, and asked for evidence for and against the 
feasibility of those works, and the sufticiency of the 
estimates. 

The Committee, of which Lord Romilly is chair- 
man, have passed the London, Tilbury, and South- 
end Railway Bill, for the acquisition of lands in 
Whitechapel, for the formation of a goods station ; 
the Metropolit.n Railway Bill, for the deviation of 
certain portions of their authorised Harrow and 
Rickmansworth line; the Metropolitan District 
Railway Bill for the construction of a subway for 
foot passengers from their South Kensington Sta- 
tion to the entrances of the South Kensington 
Museum and Horticultural Gardens in the Exhibi- 
tion Road. The Metropolitan Company’s similar 
but more extensive project, was rejected, but they 
were granted joint rights in the present under- 
taking. The City and Southwark Subway Bill has 
also successfully passed through Committee. This 
is a project for the improvement of the communi- 
cation across the Thames by the construction of a 
subway beneath the main thoroughfares from the 
Elephant and Castle to the south side of London 
Bridge. The river is then crossed, and the route 
under Arthur-street West and King William-street 
followed to the station to be constructed here by 
the Metropolitan and District Railway Companies. 
The subway will consist of two iron tubes 10 ft. in 
diameter, through which tramcars will be drawn 
along by the Hallidie system of cable traction. 
After very strong evidence to show that the esti- 
mated cost of the land and works would not be ex- 
eeeded, and that the execution of the necessary 
works would have no prejudicial effect on adjoining 
structures, especially London Bridge, the opposi- 
tion consisting of the St. Saviour’s District Board 
of Works and the Corporation of the City of 
London, confined their efforts to an attack upon the 
financial part of the case, but failed to make any 
impression either against the preamble or upon 
the clauses. 

A Committee, with Earl Powis as chairman, 
have passed the Dublin, Wicklow, and Wexford 
Railway Bill, which authorises the construction of 
a link-line in Dublin connecting the company’s rail- 
way at Westland-row with the Great Northern lines 
near Amiens-street, and by another junction close 
by with the North Wall Extension Railway, and lines 
in connection. There isno doubt but the proposed 
line will be of immense public and private value, 
but unfortunately it is proposed to be carried past 
the Custom House, perhaps the handsomest build- 
ing in Dublin, by a viaduct on the open space called 
Beresford-place, within a few feet of that structure 
and between it and the O’Connell Bridge. The 
corporation of Dublin strongly opposed this part 
of the scheme, and suggested that for the same cost 
the line might have been shortened, and its general 
interference with the streets lessened, by carrying 
it on the East side of the Custom House, where its 
presence would have been far less objectionable. 
Mr. B. Baker appeared in support of their petition, 
and stated that since 1863, when a Committee of 
the House of Lords in a special report upon metro- 
politan railways, stated that it was undesirable to 
interfere with open spaces except where unavoid- 


able, engineers, as a rule, had not attempted to 
appropriate such spaces. Furthermore, Parliament 
having become alarmed at the ugliness of some rail- 
way structures, such as the bridges on the Charing 
Cross line and the station building at its terminus, 
had in 1868 specially considered the question of 
railway structures in connection with the architec- 
tural features of surrounding buildings, and clauses 
were inserted in the Metropolitan District Com- 
pany’s Act of 1869 requiring them to make the 
station at Charing Cross of a design in harmony 
with the buildings which might be erected in the 
neighbourhood. As nothing was then decided as to 
these buildings, the station was constructed in the 
plainest and cheapest manner, so that it could be 
rebuilt in the approved style, when that was decided 
on, with the least possible outlay. If such a piece 
of vandalism as that now proposed had been suggested 
in London or Edinburgh, there is no doubt but 
that it would have been summarily rejected. Not- 
withstanding all that was urged against the scheme 
the Committee passed the Bill, doubtless feel- 
ing that the matter was one of urgency, and the 
necessary delay of a year in order to bring in an 
amended project, would be very prejudicial to 
public interests. 

The Dore and Chinley Railway Bill for the con- 
struction of a line between the Sheffield and 
Chesterfield and the Manchester and Buxton lines 
of the Midland Railway Company, and which has 
been specially supported by that company, has been 
passed by Lord Milltown’s Committee. 
| The Metropolitan District Railways Ventilators 
Bill has been compromised by an arrangement 
having been come to by which the ventilators in 
the roadway in front of Montague House will be 
closed and additional ventilations will be provided 
in the Embankment Gardens. 

The Great Southern and Westera Railway, 
Tullow Extension, Cork and Kenmare, and the 
Lancashire and Yorkshire Railway Bills are among 
those which have been lately reported in this 
House. 











CONCRETE FOR MARINE 
CONSTRUCTIONS. 

In the examples already referred to, namely, the 
Aberdeen Breakwater and the Harbour Works at 
Brest, concrete blocks of moderate dimensions were 
adopted, weighing in the former case from 7} tons 
to 24 tons, and in the latter 100 tons each. 

As an example of the use of extremely large 
blocks, a short reference may be made to the 
manner in which a considerable length of deep- 
water quay wall has been constructed at Dublin. 
The position of the works is extremely well 
sheltered, and interruptions due to bad weather 
are consequently reduced to a minimum. The 
contents of each block averages about 193 cubic 
yards, which at 14 cubic feet to the ton, gives a 
weight of about 370 tons. Each block is about 
29 ft. in height, and is built in wooden casings to 
the section of the wall, battered on the face, and 
with horizontal offsets at the back, each block 
representing 12 lineal feet of quay wall built toa 
level of 3 ft. above low-water. The blocks consist 
of rubble masonry set in cement concrete, gauged 
in the proportion of one part Portland cement to 
seven parts sand and very coarse gravel or shingle, 
and are built upon a specially constructed wharf at 
a short distance from the site they are intended to 
occupy permanently. A block takes from three to 
four weeks to build, and is considered sufficiently 
consolidated to move after ten weeks. A large 
iron pontoon or float, also of special construction, 
is used for lifting and transporting the blocks. 
This pontoon (see Fig. 1) is 130 ft. in length, 48 ft. 
wide, and 14ft. deep, and is provided with two 
pairs of massive and lofty shear-legs, one pair for- 
ward, the other aft. The cross-head of the former, 
which is 54 ft. above the deck of the pontoon, carries 
two sets of heavy four-sheaved pulleys, through 
each of which, and a corresponding pair of hanging 
pulleys, a pitch chain is reeved. The lower pair of 
pulley blocks are furnished with projections which 
grip the upper tee-heads of four round iron sus- 
pension bars passing through the masonry, and pro- 
vided with tee-heads on their lower extremities, 
bearing on cast-iron girders or washers built into 
the bottom of the block. 

The after shear-legs support a counterbalance 
consisting of a tank filled partly with concrete and 
partly with water; the latter, by being pumped 
into or out of the tank, affords the principal means 
of lifting and setting the blocks in their position. 








The first part of the lowering, however, is accom- 
plished by means of the pitch chain already men- 
tioned, which is connected to powerful crab winches 
on the deck of the pontoon. These winches, to- 
gether with a centrifugal pump and several surging- 
heads, are driven by a 14 nominal horse-power 
engine. 

The foundation for the blocks is prepared first by 
dredging, the excavation being subsequently com- 
pleted and the bottom very carefully levelled by 
means of a large diving-bell (see Fig. 2), which is 
also of special construction and consists of a cast- 
iron chamber 20ft. square and 6 ft. Gin. inside 
height, with a vertical tube and air lock. The bell 
or chamber is suspended from a suitable shears 
placed on an iron float containing the engine, air- 
pumps, winches, &c. Witha diving chamber of this 
description, the bottom—which, when ready for 
the block is about 26 ft. below low water, and has an 
area of about 250 square feet—can be levelled with 
the great accuracy absolutely necessary for the 
satisfactory setting of such large blocks in quay 
walls where irregularities in the face are inadmis- 
sible. 

With the aid of the special appliances above 
described, an average of 400 lineal feet of blocks 
can be laid in still water per year, which is equiva- 
lent to 6500 cubic yards, or allowing 300 working 
days to the year, about 22 cubic yards per day. 
The actual progress has been somewhat less (about 
364 lineal feet per annum) owing to slight inter- 
ruptions of various kinds. 

The cost of the special plant required for the 





























lifting, transporting, and setting of the blocks has 
been as follows : 





Floating shears a o vr 18,783 
Block wharf ... oe Pr Mn 4,610 

Chain testing machine, moorings, 
and sundry small items, about... 2,607 
Total sis ss 26,000 


The cost of the blocks standing on the wharf is 
given as 16/. per lineal foot, or about 19s. 8d. per 
cubic yard for labour and materials. 

Lifting, transporting, and setting the blocks, in- 
cluding maintenance of shears, float, and block 
wharf, also shifting moorings, &c., has been 3/. 10s. 
per lineal foot of block, or, say, 4s. 4d. per cubic 
yard. If interest at 5 per cent. per annum be 
added to the cost of the plant (26,000/.) and one- 
fourth the first cost deducted as the approximate 
selling value of the plant, at the end of five years, 
the proportion of cost of special plant will be 16s. 
per cubic yard, and similarly at the end of ten years, 
10s. per cubic yard, and at the end of fifteen years 
8s. per cubic yard. 

Summarising these results for convenience of 
comparison, the cost of the various items connected 
with the block-work is as follows : 

Quantity of block-work deposited 
in place per year ... ae a 
Approximate cost of special plant 
required for manipulating the 
blocks . es ee ee 


6500 c. yds. 


26,0007. 
£s. d. 
Cost of blocks, materials, and 
labour ve io ey .. 019 S8p.c. yd. 
Lifting, transporting, and setting 
of blocks, including maintenance 


of float and block-wharf... ae ure ae ane 
Proportion of cost of special plant 
at end of five years ‘ 0 16 am 


Proportion of cost of special plant 
at end of ten years =f me 0°03 fy 
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Proportion of cost of special plant carrying a travelling winch. The foundation was 


Mh poh re ~ sa 0 8 Op.c.yd. first’ roughly levelled and the operation subse- 
work, exclusive of cost of years quently completed by divers with the aid of iron | 
ling foundations. ... ee 5 set squares. The cost of this breakwater is not | 

Total cost at end of fifteen years’ given, so that the method of construction employed | 
work - 1120 =, cannot be compared in this respect with those | 


The large size — en Shia used at Dublin in- | already referred to. 
volved the levelling of the foundation with great | The blocks were lowered into their places when | 
care and accuracy ; for this purpose the large divi ing- | from twelve to fourteen days old. | 
chamber before described has been found to work 
satisfactorily ; its cost, however, was considerable, 


amounting to 5454/., which would preclude its use Ts 1008 Pooler fi. Th. Theesien meee ts 
on any but works of considerable extent. The cost | the American Society of Civil Engineers the results 
of excavation, including the maintenance of bell, | of the experiments which he had contied en ot tie 
float, and machinery, is given at 3. per lineal foot of | Stevens Institute of Technology to determine the 
block, which is equivalent to about 3s. 8d. per | composition of the strongest bronze which could be 
cubic yard of block-work. If to this is added the |made.* The researches gave the following propor- 
proportion of the cost of this item of special plant, | tions as the composition of the strongest bronze 
after fifteen years of continuous work, whic | alloy that could be obtained, viz.: Copper, 55 ; 
amounts to about 1s. 8d. per cubic yard of block, | zinc, 43 ; and tin, At the same time the graphi- 
the total cost of excavating and preparing the cal representation af the results of the tests showed 
foundations pa — ison bo a7 cubic yard of | that there were several mixtures that might be ex- 
block-work, or about 51l. per bloc | pected to present characteristics somewhat similar 
The details of the system adopted at — have | to the above, if the scope of the investigation was 
been most carefully elaborated by Mr. B. Stoney, | narrowed so that the effect of small differences of 
the engineer of the works, from whose valuable | the various constituents could be studied, and it 
paper on the subject most ag the preceding in- | was apparently possible that a still stronger bronze 
formation has been extracted. — could be discovered, if the ground were more care- 
The breakwater at_ Kustendjie, on the western | fujly explored. This task was undertaken by Mr. 
shore of the Black Sea, affords an instance of the | Rrest H. Jobbins, whose experiments have been 
successful use of 30-ton —— pre Pac recorded in a paper written by him and published 
block is 6 ft. high by 5 ft. wide, and of a length | in the Journal of the Franklin Institute, from which 

equal to the width of the breakwater, which is 18 ft. |... take the following particulars. 
at the bottom and 12 ft. at the top; the blocks are | Before describing Mr. Jobbins’s investigations, 
laid with a slope towards the shore of 45 deg. from | powever, it will be well to notice the very ingenious 
the vertical, somewhat similar to those used in the | nethod adopted by Professor Thurston to exhibit 
Manora breakwater at Kurrachee (which will be | in the form of a diagram, the results of his tests. 
subsequently referred to), and laid on a similar | 4, bronzes have three constituents, copper, zinc, 
foundation of loose rubble stone. The concrete | and tin, it is evident that the ordinary device of a 
used at Kustendjie consisted of the following : curve referred to two axes was insufficient for their 
Parts. representation. He therefore adopted an equi- 


Broken stone 3f lateral triangle, and devised a system which was 








THE STRONGEST OF THE BRONZES. 











a. ao ike ae ae described in his report as follows: In any equi- 
Portland cement . ee ae lateral triangle B C b, Fig. 1, let fall thi ae il 
Taper bolts 2 in. in diameter were used to lift and | Jars from the vertices to the opposite sides, as, for | 
lower the blocks, the nuts and washers ‘remaining | example, C E. From any point A within the | 
permanently in the block ; this arrangement, how- | triangle let fall perpendiculars A G, A H, A F, and | 
ever, does not compare favourably with that | draw A B, A C, A F to the vertices, shes obtaining | 
adopted at Dublin and felsewhere. The blocks | ——— 
were lifted and set, by means of a timber gantry 











See ENGIN ZERING, vol. xxxi., page 339. 
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three triangles, ABD, ABC, ACD; their sum 
is equal to the area of the w hole figure BCD. Now 
since the triangle is equilateral, and 
CExBD_ AFxBD,AGxBC , AHxCD, 
2 2 2 2 a 
CE x BD=(AF+AG+AH)BD 

and 

CE=~AF+AG+AH, 
and this is true for every position of A, and conse- 
quently for every point in the whole area BC D. 
Assuming the vertical line C E to be divided into 
100 parts, then 

AF+AG+AH=100 
and these measure on this scale the relation of each 
of the altitudes of the small triangles to the large 
one. But we may conceive the large triangle to 
represent a triple alloy, of which the areas of the 
small triangles shall measure the proportion in 
which each of the constituents enters the com- 
pound. The altitude of each of the small triangles 
then measures the percentage of one of the three 
elements which enter the alloy, whose composition 
is thus identified by the point A, when the three 
vertices of the triangles meet. Thus every possible 
alloy is represented by some one point in the triangle 
BCD, and every point represents and identifies 
a single alloy, and only that. The vertices B, C, D 
represent respectively in the case to be considered, 
copper, tin, and zinc. 

A preliminary set of tests were made, and it was 
at once found that the alloys represented by that 
part of the field lying on the tin-zine side of a line 
running from copper = 70, tin=30, and zinc—0, 
to the point copper — 40, tin=0, and zinc=60 
were too soft or too brittle and weak to be of value. 
The research was then restricted to the examina- 
tion of alloys lying near the copper point, and all 
the alloys were tested by tension, compression, 
torsion, and transverse stress. The results were 
quite accordant and the quality could be judged 
as well by one set of data as by another. When 
the figures thus obtained had been entered on the 
triangular map, lines of equal strength, of equal 
ductility, or of equal resistance, could ‘be drawn as in 
topographical work, lines of equal altitude are drawn, 
and the map thus became a useful representative of 
| the valuable qualities of all possible alloys. These 
| facts were subsequently still better exhibited by 
another method. Abovea triangular base of metal 
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anupright wire was erected at each of the spots 
corresponding to the alloys tested. The altitude of 
each wire was made proportional to the strength 
of the alloy, and there was thus produced a forest of 
wires, the tops of which were at elevations above 
the base plane proportional to the strength of the 
alloys studied. Similar constructions could be made 
to represent the elasticity, the ductility, or other 
property of these alloys. The spaces between the 
verticals were filled in with plaster, and carefully 
moulded until the tops of the wires were just visible 
as shining points in the smooth surface of the 
model. This was then used as a pattern, and a 
metal casting made from it of the form shown in 
Fig. 2. 

It is evident at a glance that the alloys of maxi- 
mum strength lie by the peak of the mountain seen 
on the furthest or zinc-copper side of the triangle, 
and it was there that Professor Thurston found 
what he denominated ‘the strongest of the 
bronzes.” 

Mr. Jobbins took up the inquiry at the point 
where Professor Thurston left it, taking as his field 
of investigation the small triangular portion sur- 
rounding the peak of the mountain, as it was 
found that this area embraced all that portion 
of the field in which the most tenacious alloys 
had hitherto been discovered. The data obtained 
from this investigation prove the correctness 
of this decision, for, though there was found 
a wide range in the values obtained from 
the different specimens, yet they all gave exceed- 
ingly high figures, the lowest average tenacity being 
51,137 lb. As this research extended over but a 
very limited area, it was possible to conduct the 
investigation with a much greater degree of exacti- 
tude than had been attempted before ; and subse- 
quent researches, covering a still smaller field, 
should settle beyond dispute the composition of the 
strongest of the bronzes. Probably this trial ac- 
complishes that result. 

. The metals varied by differences of one per cent. 
in each case, and twenty-three combinations were 
chosen ; two test-pieces were made of each composi- 
tion, making forty-six tests in all. In the majority of 
cases the data obtained from the two specimens 
of the same composition agreed so closely that the 
average value was safely made use of ; but whenthere 
was any marked difference the data agreeing more 
closely with the results anticipated from analogy 
were adopted, and the other values rejected as 
probably erroneous. Had there been time for a 
chemical analysis each specimen would have been 
treated separately, whenever the analysis revealed 
any considerable difference of composition. The 
copper employed was Lake Superior; the zinc, 
Bergen Port; and the tin was phosphor-tin from 
Messrs. Alfred Barber and Co., of Hamburg. The 
following limits for the field of operation were 
selected : Copper, maximum 60; minimum 50 ; 
zinc, 48 and 38; tin, 5 and 0. These limits in- 
clude the ‘‘ Tobin alloy,” and also the one Pro- 
fessor Thurston found to be the strongest. Twenty- 
three alloys were chosen of the compositions given 
in the following Table : 

















Tasie I.—Proportion of Selected Alloys. 

No. Cu. Zn. Sn. No. Cu. Zn. Sn 
1 55 43 2 13 55 45 0 
2 of 44 2 14 52 46 2 
3 54 43 3 15 52 43 5 
4 BE 42 3 16 55 40 5 
5 5 42 2 17 58 40 2 
6 £6 43 1 18 54 45 1 
7 55 44 1 19 53 44 3 
8 53 45 2 20 54 42 4 
9 53 43 + 21 56 41 3 
10 55 41 3 22 57 42 1 
li 57 41 2 23 58 41 1 
12 57 43 0 


The total weight of each test-piece was 1.45 ]b., 
and the castings were made in an iron mould 8 in. 
long by 1 square inch cross section. A mixture of 
plumbago and water was employed as a ‘‘ blacking” 
for the interior of the mould to prevent the cast- 
ings from adhering. The copper was first placed 
in the crucible, and was then covered with pow- 
dered charcoal to prevent contact with the air and 
oxidation of the molten metal. After the copper 
was melted its temperature was raised, so that 
when the zinc was added partial solidification 
might not occur. Great care was taken in intro- 
ducing the zinc, the metal being carefully wrapped 
in paper to prevent its being acted on by heat or 
free oxygen while being introduced beneath the 


surface of the molten copper. The molten metals! 





were thoroughly stirred and the crucible removed 
from the furnace, after which the tin was added 
with the same precautions, and after another stir- 
ring the metal was poured into the mould, which 
had been previously heated. The casting was then 
cooled as rapidly as possible. The pieces were 
then tested in Thurston’s autographic recording 
testing machine, and the figures deduced from the 
curves obtained. The machine measured the tor- 
sional strength of the specimens and from them 
the torsional strength was deduced by a formula, 
the following Table giving the results : 


TaBLE II.—Strength of Copper, Tin, and Zinc Alloys, 
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| Pounds per Square 
| Foot-lounds. | Inch. Approxi- 
No. Stress in Torsion. | mate Stress in Angles. 
| | Tension. 
Ultimate | | Ultimate | Ge. Or 
M. Average. | T. | Average. deg. deg. 
(A | 270.208 77309.5 | 1.5 43 
a 261.065 | 74805.6 | 
(B | 251.922 72301.6 | }1_ | 40 
(A | 178.321 53046.3 1.1 5.05 
2. | 193.361 56653.6 | 
(B | 208.400 59810.8 0.7 40 
(A | 251.922 75576.6 Lt 6} AS87 
7 4 235.929 | 707786 | 
(B | 219.935 65980.5 1 10 
(A | 243,392 | 73017.6 2 19.8 
4 250.851 73965.1 | 
(B | | 74912.5 }2 | 30.3 
(A 75824.4 | 4.6 | 55 
5, 266.212 | 75467.1 | 
(B | 263.543 75109.8 | 2 | 4 
(A | 227.689 64208.3 | 2.5 | 53.3 
6- | 224.151 | 63700.9 | 
(B | 220.612 63196.6 | 2 | 224 
(A | 286.847 80910.9 | 2 |} oF 
7; 268.851 | | 75826.0 
LB | 950.855 70741.1 | 2 | 58 
(A | 194.634 | 58390.2 | \2 9.1 
8- 189.488 | 56844.8 
(B | 184.831 | 55299.3 2.69 | 5.72 
(A | 222.853 66853.9 | 15 | 5.78 
9, | 226,725 | 68017.5 } 
(B | 230.597 69179.1 | 1.79 4.5 
(A | 249.014 74704.4 | 2.1 4.6 
10, 250.948 | 75284.4 
(B | 252.881 75864.3 2.8 8.8 
(A | 260.645 74629.2 2.4 39.8 
uff 249.014 69116.8 | 
(B | 237.382 63964.3 1.9 35 
(A | 227.689 61020.7 23 | 95.2 
12, | 234.474 61390.5 | 
(B | 241.259 | 61762.3 1.6 | 131.4 
(A | 227.689 2 52.4 
13) 217.996 | 61058.3 | 
(B | 208.303 | 11 | 65 
(A | 163.715 2.3 4.9 
14, 170.450 | 51139.5 
(B | 177.185 2 72 
(A | 189.886 | 2.6 
15, , saieisie 208.788 | 62636.3 | A 
3 227.688 | 2 . oS 
(A | 225.750 1.6 3.8 
16- hile 239.974 71842.2 
253.198 1.6 6.8 
(A | 227.689 1.4 54 
174 ae ene 238.771 68344.3 
\ 250.952 Ls 43.2 
(A | 254.829 1.6 43.4 
8. 259.737 72186.5 
(B | 260.645 1.8 54 
(A | 231.566 2.2 8 
19+ | 214.119 | 64230.6 
\B | 196.671 1.4 4.8 
fA | 229.628 1.6 64 
20- 244.168 73250.3 
\B | 258,707 1.8 7.2 
(A | 283.908 2.9 38 
21+ 260.763 75135,0 
\B | 229.628 6888.4 2.4 8 
(A | 305.233 | 85770.5 2 56 
224 263.508 | 73338.6 
(B | 221.773 | 60986.6 2.4 76 
(A | 225.750 63084.3 1.6 63 
23 - 200.499 54061.4 
(B 175.247 | 45038.5 12 | 128 


Ge=the elastic angular limit ; 9r=the angle at rupture. 

From these tabulated results, and by comparison 
of the general characteristics of the test-pieces, 
Mr. Jobbins has determined the position of the 
strongest alloys very approximately. Later inves- 
tigations may, to a very slight extent, change the 
position of the strongest alloy. Fig. 3 is an en- 
larged view of a portion of the field shown in 
Fig. 2, with the positions of the alloys that were 
tested marked upon it, the numbers corresponding 
to those in the Table. Fig. 4 is based entirely 
upon the results obtained by the torsion tests, and 
Fig. 5 exhibits the tensile strengths of the speci- 
mens. Fig. 6 gives the positions of the alloys as 
determined by a study of Figs. 4 and 5, and the 
general characteristics of the test-pieces. 

In Figs. 4 and 5 the alloys are arranged in three 
different series : 1. According the average value for 
torsional moment and tenacity (M and T); these are 
marked A. This series would be correct if both cast- 
ings of each specimen were alike, a point which che- 
mical analysis alone can settle beyond doubt. 2. Ac- 
cording to highest values of M and T; these ar» 
marked B. This series was arranged on the sup- 


position that the lesser values were given by poor 
castings, and did not represent the true strength of 
the alloys. 3, After a careful scrutiny of Table IT. 
it will be noticed that the values of M and T ob- 
tained for both specimens in each alloy, in some 
cases agree very closely; when this was the case the 
average values were taken. In other cases the dif- 
ferences were very large; under such circum- 
stances the higher values were used. From these 
two classes the third series was formed ; thus it 
will be seen that this series is, in reality, a combi- 
nation of the second and third. This series is 
marked C. Fig. 6 was formed from a_ careful 
study of Figs.4 and 5. It will be thus understood 
that it was a matter of some difficulty to decide 
satisfactorily as to the relative positions of these 
alloys. 

The first step was to determine which alloy was 
entitled to the first position ; there were two rivals 
for it, Nos. 7 and 22. The first wasa fine alloy 
with a smooth even fracture, whose surfaces pre- 
sented a tough fibrous appearance, and which 
twisted apart slowly and evenly. The second, 
No. 22, was golden in colour, very close grained, 
and gave a fracture similar to No. 7. When 
the average values of M and T were used (Figs. 
4 and 5) No. 7 stood tirst on the list, and No. 
22 third and seventh, while in each case when 
the higher values were taken No. 22 was first 
and No. 7 second and third. After considera- 
tion, the average values were taken for No. 7. 
In the case of No. 22 one of the specimens ap- 
peared to have suffered from volatilisation or some 
other cause in casting, and was rejected, the other 
being adopted as the true specimen. As its values 
were by far the highest obtained, it must be con- 
sidered the strongest alloy, while No. 7 stands the 
second. 

The next upon the list is No. 21. In this case 
the values of one specimen only were considered 
as the second casting was defective. No. 5 ranked 
as the fourth, and would probably give still better 
results; the bars showed signs of liquation. 
No. 1 was atough metal, the pieces being twisted 
apart slowly, not snapping suddenly. This was 
the strongest alloy reported by Professor Thurston 
to the American Society of Civil Engineers, as 
mentioned above. After a careful study of the 
field the conclusion was reached that all within it 
was empirical. Though No. 22 was the strongest 
alloy, yet for practical purposes it would always be 
better and safer to try to obtain an alloy of the 
composition of No. 5; for a slight change in its 
constituents would not be likely to produce a de- 
fective metal ; while No. 22 stands upon the edge 
of the field, and a very slight change in composition 
might make a very great change instrength. There- 
fore in conclusion, No. 22 is Professor Thurston’s 
‘*strongest of the bronzes,” and No. 5 is the best 
for practical purposes. These two alloys are re 
spectively copper 57, zinc 42, tin 1; and copper 56 
zine 42, tin 2. 








BATCHELOR’S MOTION DRAWINGS. 

In the machinery in motion department and also 
in the Water Companies’ Pavilion at the Health Ex- 
hibition, Messrs. H. and T. C. Batchelor, of West 
Kensington, show some very beautifully executed 
motion drawings. In our notice of the North-East 
Coast Exhibition, held at Tynemouth two years, 
ago,* we described the work of Messrs. Batchelor, 
and pointed out the great value that such moving 
drawings as those exhibited would be likely to have 
in spreading scientific knowledge in connexion with 
the working parts of steam and other machinery. 

The principal of the drawings shown at South 
Kensington are those of the P. and O. Companys’ s.s. 
Ravenna, which was built and engined by Messrs. 
W. Denny Brothers and Co., of Dumbarton. The 
model of this fine vessel is shown in the Exhibition 
at the exhibit of the Shipwrights’ Company in ‘‘Old 
London.” In the moving drawings exhibited by 
Messrs. Batchelor, a longitudinal section and trans- 
verse section of the engines are given. In these two 
drawings the relative movements of the cranks, 
pistons, and slide valve, can be traced throughout. 
In fact a complete graphic illustration of the relative 
positions of the working parts of the engines at any 
part of the stroke can be obtained. 

The difficulty of showing the movement of the 
cranks and eccentrics in a longitudinal view, is 
got over in an ingenious manner by making the 
webs of the cranks and the eccentric straps double 








* See ENGINEERING, September 15, 1882, 








ww 
ae erraanemeniect as 














Jury 4, 1884.] 


ENGINEERING. 


19 








so that one part slides over the other. The 
illusion is complete, and no doubt many people 
go away under the impression that the cranks are 
actually revolving. The cross section affords an 
accurate representation of the relative motions of 
crank, connecting rod, eccentrics and link motion, 
air and feed pump, and levers and links, by which 
they are worked. It also clearly shows the hori- 
zontal motion of the expansion valve by which the 
cut-off is obtained. The Ravenna, it may be re- 
membered, has a diagonal ported expansion valve, 
such as Messrs. Denny adopt. In the drawing the 
cut-off can be adjusted to any desired point. Brown’s 
starting gear with which the engines are fitted, is 
shown although it is not made workable, but in 
another very tine example of this art which we 
lately inspected and which represents the engines of 
H. M. S. Etna, built by Messrs. Hawthorn and 
Co., the starting gear is made toact. This latter 
drawing is now at the Turin Exhibition. 

Another drawing shown at South Kensington 
is that of a longitudinal section of the s.s. Grecian 
Monarch, which is made to a scale one-eighth full 
size. This is a more simple design than that of the 
Ravenna’s engines, as there is no expansion valve. 
A transverse section of the pair of tandem engines 
of the s.s. Rialto is also shown on this stand. This 
was made in May, 1879, and has received con- 
siderable rough usage at times, having travelled a 
good deal about the country. The drawing itself is 
perhaps not so bright as the others, but the work- 
ing appears to be as true as when it was put to- 
gether, for no lost motion can be seen in passing 
centres as would be the case if the working parts 
had become worn. 

Another interesting specimen of this work is the 
moving drawing of the London, Brighton, and 
South Coast Railway Company’s locomotive ‘‘ Glad- 
stone,” designed by Mr. William Stroudley, the 
locomotive superintendent for the express passenger 
trafic. This drawing is exhibited in order to give 
an example of what would be suitable for technical 
schools and colleges. In this case the same 
amount of artistic finish in the matter of colour- 
ing, &c., has not been expended on the work as 
in the Ravenna’s drawings, which are indeed very 
finespecimens of thedraughtsman’s art. No sacrifice, 
however, has been made in the accuracy of the work- 
ing parts, or of the care with which the scale has 
been preserved. The remaining drawing on this 
stand is that of one of the feathering paddle wheels 
Messrs. John Elder and Co. fitted to the Queen- 
borough and Flushing boats, the Prinses Elizabeth 
and Prinses Marie, which we illustrated very fully 
at page 218 of volume xxxi. The geometry of the 
mechanism can be fully traced by this moving draw- 
ing. 

In the Water Companies’ Pavilion another ex- 
ample of this work is exhibited. It consists of the 
drawing of a 150 horse-power compound beam 
engine which has been built and erected by Messrs. 
Simpson and Co., of Pimlico, at the Hammersmith 
Station of the West Middlesex Water Company. 
The valve motion is of great interest, and is shown 
in operaticn, There are expansion valves on both 
cylinders, and the exhaust from the low-pressure 
cylinder is effected by independent valves worked 
by a cam motion from the eccentrics, through a 
series of rods and levers. This involves a complex 
series of joints and working parts, and the success 
with which the motion is produced on the face of 
the drawing well illustrates the accuracy of the 
work, 

There is no doubt that the ingenious system 
that has been devised by Messrs. Batchelor is one 
of importance, not only to engineers, but to 
students and lecturers on scientific subjects requir- 
ing graphic illustration. The cost of these draw- 
ings is less than that charged for a model made in 
metal to scale with anything approaching accuracy, 
and in addition to this the idea is better conveyed 
by the plane surfaces employed than it would be 
by ordinary models. The great durability of the 
drawings shows that there is very little wear in the 
moving parts. 








THE INTERNATIONAL HEALTH 
EXHIBITION. 

Mr. Samvet C. Dean shows examples of a 
‘*sewer gas cremator” called the “‘ Parczean.” It 
consists of a light sheet iron or earthenware cylin- 
drical casing, the upper part of which is filled with 
asbestos or some other refractory material. This is 
kept at a temperature of about 500 deg. by a gas jet. 





The escaping air or gas from the sewer is filtered 
through the asbestos and in this way any infectious 
germs there may be in it are destroyed. A fine 
wire gauze is placed at the top and bottom of the 
apparatus, the latter to guard against mishap in 
the event of there being an accumulation of explo- 
sive gas in the sewer. The apparatus may be 
used as a roof ventilator for hospitals and in 
chemical works for destroying effluvia, although in 
the latter case the filtering matter may require to be 
heated to a higher temperature. It is said that a 
Parceean 2 ft. high and 9 in. in diameter will dis- 
infect over 20,000 cubic feet of air per day. On 
this stand is also shown a drawing of a system of 
filtration introduced by Mr. Dean. It is used for 
potable waters or sewage effluent. The water flows 
through a grid of perforated pipes, on which is 
placed a layer of filtering carbon. This isa patented 
composition and consists of 500 1b. of coal, 56 lb. of 
clay, 201b. of tan, 51b. of marine shells, } lb. 
borax, or 4 lb. of soda. These are ground together 
and carbonised in a gas retort, and the gas so pro- 
duced may be used for ordinary heating purposes. 
A certain quantity of air is forced into the per- 
forated pipes by power and is mixed with the water. 
Water filtered in the ordinary way becomes flat and 
stale by loss of oxygen. This is prevented in the 
present case by mixing air with the water as it is 
being filtered. Mr. Dean states that 2,500,000 
gallons of water can be filtered daily by his process 
on an area of 500 square yards. 

Messrs. Bailey and -Co., of Fulham, show gullies 
and fat traps of various kinds. Mr. Charles 
Hawksley, of St. George-street, shows a simple 
method of testing drains. Suitable adjustable plugs 
are inserted at untrapped openings, and the whole 
system to be tested is put under air pressure. Any 
leakage is shown by means of a syphon gauge. The 
pressure at which the syphonsare forced can also be 
shown in this way. The plugs are made adjustable 
by placing a disc of india-rubber between two discs 
of wood. These are brought together by a screw, 
and the india-rubber is thus squeezed out to fill the 
pipe. The system is being supplied by Mr. W. 
Buckridge, Leinster-street, S.W., Mr. Hawksley 
merely exhibiting on public grounds. Messrs. 
Houghton and Co., of Sloane-terrace, show an 
improved gully which also forms an area drain; a 
stable gully and interceptor for solids of new design, 
which has a movable iron pot with a grating for 
straining off liquid ; and. a fat interceptor for scullery 
sinks, all three contrivances simple and effective. 

Major Francis H. Noot shows a patent drain 
pipe, wherein the novelty lies in the junction. The 
socket only extends half round the diameter of 
each pipe, the corresponding half being on the ad- 
joining pipe. The arrangement allows of ready in- 
spection by removal of one length. The question, 
however, may occur whether the continuity of a 
drain formed in this way might not be too easily 
broken. Messrs. John Watts and Co., of Bristol, 
show examples of a patent asphyxiator, which appa- 
rently consists of a small centrifugal fan with a 
smoke generating vessel attached. The smoke test 
for drains is of the greatest use, and has often been 
successfully applied. Mr. W. Batten, of Birming- 
ham, shows his patent manhole covers and venti- 
lators for sewers, mention of which was made in 
our number of January 16, 1880. Since that date 
a few alterations have been effected, a catch being 
now provided in place of the drawbar formerly used. 
In these ventilating covers any solid matter falling 
through is caught in suitable receptacles, and can 
be removed either by a tool provided, or by taking 
out the receptacle according to the arrangement. 
The method is simple and effective. Messrs. J. 
Stiffand Sons, of Lambeth, have a good collection 
of sanitary appliances of various kinds. The Patent 
Victoria Stone Company also show examples of their 
special manufacture in the shape of paving, slabs, 
vases, ornamental work, &c. This paving is laid 
down in the entrance hall and other parts of the 
Exhibition. Messrs. Bird and Co., of Great Castle- 
street, show sanitary fittings of various kinds in 
iron. The Birmingham Sanitary Association show 
Potts’ patent air chamber sewer trap, by means of 
which the drains are ventilated and trapped at the 
same time. A useful lavatory in which the basin 
is filled by a treadle on which the user stands, is also 
shown. By means of an ingenious special valve, 
the water flows until the basin is full and by step- 
ping off the treadle, or footboard, the basin is 
emptied and an after flush given. The valve is also 
applied to closets. Mr. John Hewes, of Leicester, 
shows a model of a ‘‘cremator” for disposing of 





sewage, and at the same time making gas. The 
refuse matter is introduced into a series of vertical 
pipes which pass through a furnace. The gas gene- 
rated can be used for heating purposes and the 
remaining ash is manufactured into deodorising 
powder, boiler incrustation solvents, and other 
articles. 

The London Sanitary Protection Association has 
a most instructive exhibit consisting of a series of 
‘*awful examples” in the shape of defective plumb- 
ing work and sanitary—or rather unsanitary—ap- 
pliances. If such fittings are as common as they 
are reputed to be, it is difficult to imagine how 
London has escaped being decimated by the many 
diseases which doctors and sanitarians tell us 
lurk in the vast network of drains and sewers 
under our feet. The collection is well worth 
a visit, and will no doubt have the much to be 
desired effect of inducing householders to join the 
association, and thus get protection at a really 
nominal rate against the dangers of the sewers. 
Mr. J. W. Cockrill, borough surveyor of Great 
Yarmouth, shows a pipe sewer junction block, a 
very desirable appliance for making a connexion 
between pipe sewers. The inscription on this 
exhibit is worth quoting: ‘* Great difficulty is ex- 
perienced in forming proper connexions with pipe 
sewers. If the pipes are removed to insert junc- 
tions the joints are disturbed, and it is nearly im- 
possible, irrespective of cost, to make the sewer good 
in a proper manner ; while if an ordinary pipe is 
cut into the sewer it is very difficult to insure a 
proper joint being made. In my experience seven 
stoppages out of ten of both sewers and lateral 
drains have been caused by the careless manner in 
which this work has been done.” This block compels 
the lateral drain being connected at a proper angle 
with the sewer, and a perfectly tight joint can be 
made round the collar. It also prevents any pro- 
jection inside the sewer. 

Mr. F. Newman, of Ryde, shows a drawing of 
a syphon with a conical enlargement to form the 
seating fora valve. The object is to retain water 
in the house drain for the purpose of testing the 
joints, and also for the purpose of flushing. Mr. J. 
C. Bothams, M.I.C.E., Salisbury, shows a model 
illustrating a new description of chimney top by 
which it is claimed that a powerful and uniform 
draught is obtained. Mr. Charles M. Elstob, of 
109, Cheapside, exhibits drawings which illustrate a 
system for the ventilation of sewers by means of the 
street lamps. The plan has often been suggested 
before, but has never been received with great 
favour. Mr. Hugh Cregeen, of Bromley, Kent, 
shows an air inlet for house drains. It is arranged 
so that any dirt or solid matter falling through will 
be caught in a suitable pocket which can be cleared 
by opening the hinged grating. Messrs. J. Stone 
and Co., of Deptford, are the manufacturers. Mr. 
Edmund Page, of Forest Gate, Essex, exhibits an 
improved grease trap. Thisis fitted witha movable 
wirework grease receiver. 

Messrs. George Waller and Co., of Holland- 
street, S.E., have a large and varied collection of 
sanitary appliances on their stand. Amongst 
other things, is an iron sunken street orderly bin 
for placing in a pit made beneath tie pavement. 
Several small examples of penstocks and flushing 
valves are shown. These are made up to 10 ft. 
across, either round, square, or oval ; and even 
larger sizes can be made especially to order. The 
sizes above 3 ft. in diameter have gearing and 
balance weights, and are fitted with brass faces and 
brass worms, or, if required, with brass or iron screw 
and close box at the back of the door instead of the 
worm and rack. A tide valve with copper float and 
brass face to be used in sewers having little fall is 
also shown, and also a model of a combined self- 
acting flushing gate and door for connecting a 
main sewer with a sewage tank or irrigation 
system. At the entrance, a grating door is fixed, 
and beyond this is a whole flushing door connected 
by a rod with a large flushing gate in the main 
sewer. When the sewage rises to a fixed height it 
acts upon a tilting apparatus, which opens the 
large flushing gate and closes the whole flushing 
door, causing the storm water to pass to the outfall. 
As the level of the sewage falls, the flushing gate 
closes and opens the flushing door again. An 
excellent arrangement for side entrance or manhole 
cover is also shown, which can either be used open 
as a ventilator, or closed as may be desired. A cast- 
iron cover opens in the usual way. This is com- 
posed of a grating, between the slot-shaped spaces 
of which are a number of iron bars which just fill 
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these spaces. Each bar pivots in its respective 
space, and when it is required to close the opening 
entirely, the bars are raised and fit into the open 
parts. When it is desired to use the cover as a 
ventilator, the bars hang down, leaving the spaces 
open. The arrangement is extremely simple, but 
effectually answers the purpose required. Other 
descriptions of manhole covers and ventilators, 
with dirt arresters, are also shown, together with 
a collection of drain and gully-cleaning tools of 
various patterns. The spring bayonet-joint is 
said to be quite secure whichever way it is used. It 
offers little obstruction, and is a handier and better 
mode of attachment than the bolt-and-nut joint or 
screwed connexion formerly in use. Altogether 
Messrs. Waller and Co. have an interesting collec- 
tion, but we think it a pity they had not more 
space allotted to them so that they might have 
shown some of the larger articles they manufacture, 
which would have been so thoroughly in place in the 
present Exhibition. 

Mr. Henry Ough, of 16, Austin Friars, shows 
Stanford’s patent joint for stoneware pipes. The 
difficulty of preserving joints water-tight in con- 
tinuous lengths of drains or water conduits made 
from stoneware pipes is well known. The Stan- 
ford joint is made by means of casting both on 
the spigot and socket of the pipes, a composition 
made especially for the purpose. This is shaped 





by accurately turned moulds, and thus an exact fit 
-is obtained. The moulds may be either conical 
or spherical, and in practice, it is said, that the 
best results have been obtained by giving to the 
casting on the spigot a spherical or ball form, and 
making that in the socket the frustum of a cone, or 
plain taper. In this way the pipes can be laid to 
any curve within the limits of the play given, and 
therefore a certain amount of settlement can take 
place without leakage occurring. We are informed 
that the composition used for sewer pipes is not 
affected in any way by water or even hydrochloric 
acid; and that it will resist any heat it can possibly 
be subjected to inthe soil. Considering the trouble 
that so often arises with puddled or cement joints, 
either through sewage or water draining through 
from inside, or from water percolating through 
from the wet subsoil, the present arrangement 
should prove of great benefit to sanitary engineers 
and builders. The ease with which these joints 
can be made compared to those of cement or clay, 
is not the least advantageous part of the system. It 
has been in use in many important situations for 
some time, and is highly spoken of by those who 
have had experience of it. 

The North British Plumbing Company, of Upper 
Baker-street, N.W., exhibit a drainage system for 
houses in which all the parts are made of cast iron. 
Pipes, gullies, traps, bends, and junctions of this 
material are shown, together with air-tight covers 
and disconnecting chambers. Mr. H. King, of 
Clarence-place, High-street, Kensington, exhibits a 
model illustrating a well-drained house. He claims 
nothing new in that which he shows, but merely a 
combination of approved devices properly applied. 
Such exhibits as that of Mr. King are of the greatest 
value. By them the ordinary citizen may learn 
what is necessary for perfect sanitation, and also 
where to look for defective appliances. This is 
very desirable knowledge for the householder to 
possess, for many builders have not the same skill 
in these matters as Mr. King, and should not be 
left too much to their own devices. Messrs. Candy 
and Co., of 11, Queen Victoria-street, E.C., have a 
large collection of stoneware goods, such as pipes, 
grease traps, and junctions ; also silt buckets, venti- 
lators, and gas excluders. A new kind of paving 
brick is of interest. It is known as the granite 
vitrified damp-proof brick or tile, and is said to be 
of flint-like hardness. Examples of terra-cotta 
goods, such as facing bricks, architectural orna- 
mental work, &c., are also exhibited. The display 
on this stand is a large and fine one. Mr. R. W. 
Crosthwaite, of. Stockton-on-Tees, and Paul’s 
Wharf, Upper Thames-street, shows a collection 





of iron sanitary appliances. The ‘ Stockton” 
street sewer grate consists of a trap and dirt 
collector in one. Sewer gratings, trap covers, 
gullies, and other castingsare also shown. Messrs. 
Joseph Cliff and Sons, of Wortley, Leeds, and 
King’s Cross, exhibit a collection of terra-cotta, 
fireclay, and earthenware goods, such as white 
enamelled sinks, white and coloured glazed bricks, 
firebricks, glazed pipes, and other sanitary appli- 
ances. The white enamelled ware and enamelled 
bricks are worth attention from their good quality. 
The next exhibit is that of Messrs. H. Wadsworth 
and Son, of Halifax. It consists of models and full- 
size examples of the Wadsworth patent wheel, which 
has an iron hub. The models are in section, and 
show the arrangement of nave and spoke. 

On the stand of the Imperial Stone Company, of 41, 
Parliament-street, S.W., the most noticeable feature 
is a length of sewer pipe of 3 ft. 6 in. diameter, 
which is made from their silicated stone composition. 
Examples of ‘‘ Petrosilicon,” as manufactured into 
paving slabs and bricks, sills, steps, &c., are also 
shown together with other articles of like nature. 
The ‘*silicated stone” of this firm is composed of 
suitable natural stones, such as Kentish rag and 
granite, broken in a crusher, and then mixed with 
Portland cement in a special machine. The small 
stone and cement is cast in moulds to which are 
communicated a jarring motion, so as to shake 
the mass well together. After the slabs have been 
in the moulds for a day or two, they are placed in 
a solution of silicate of soda for about a week 
and the operation is complete. Pipes are made 
on the same general principles, but naturally the 
details have to be varied in process of moulding. 
It is said that pipes made of the silicated composition 
will withstand far greater pressure than those of 
earthenware, and the silicated material is actually 
benefitted by contact with sewage and the gases 
generated by it. The pipes are joined by cement 
which makes a much better joint when applied to 
the composition pipes than if used with the ordi- 
nary stoneware goods. Latham, in mentioning 
these pipes in his work on ‘‘Sanitary Engineer- 
ing,” says, that a 15 in. pipe with a simple ogee 
rebated joint luted with neat cement, carried over 
a ton weight suspended to it for a considerable 
time without failure. Another feature noticed by 
the same writer is, that a blow which would shatter 
an ordinary earthenware pipe, will simply drive a 
hole through the silicated concrete composition. 
This is a distinct disadvantage from the point of 
view of the general public, as it is desirable that 
pipes that have holes in them at all should be 
placed entirely beyond the possibility of use. Of 
course contractors think differently, and doubtless 
the property is a valuable one in cases where junc- 
tions have to be extemporised. 

Messrs. Banner Brothers and Co., of 11, Billiter- 
square, have numerous exhibits illustrating the 
system of domestic sanitation devised by Mr. E. 
Gregson Banner. Amongst these are the now well- 
known revolving cowl, a fixed finial exhaust and 
down-draught ventilators. Soil pipes, grease traps, 
gullies, manhole iron covers with air-tight joints, 
and a hollow composition stone kerb are also shown. 
The latter is a good device for saving space in the 
streets, and will no doubt meet with a considerable 
share of success in the present day of crowded 
thoroughfares. 





NOTES. 
Tue Diamonp BeEps or Braziu. 


THE diamond beds of Bahia and Minas Géraés, in 
Brazil, are very similar in character as regards the 
minerals composing them and their plateau form, 
or situation on watercourses. A new bed has been 
recently opened on the Rio Pardo in Bahia, which 
presents some differences to those hitherto known in 
Brazil. The country around is low and marshy, 
and covered with forests. The working of these 
forests has led to the discovery of the diamonds, 
which are found in a white clay along with beds 
of decomposed leaves. The deposit appears of 
modern formation. The minerals of the clay ac- 
companying the diamond are, according to M. 
Gorceux, quartz, silex, monazite, zircon, disthene, 
staurotede, grenat almandine, corindon, and some 
oxides of iron. There are no oxides of titanium, or 
tourmalines, as is frequently the case in diamond 
beds. The clay appears to be from its character 
and, situation the débris of the granite mountains 
bordering on the Bahia coasts. 





VERIFICATION OF WEIGHTS AND MEASURES IN 
ScorLanD. 

Attention has lately been directed in Scotland 
toa fact which is not generally known, namely, 
that uniformity of measure and weight is maintained 
in trade and manufacture by means of standards 
which are in the keeping of the principal local 
authorities, a common agreement amongst these 
standards being maintained by their periodical com- 
parison with the imperial standards, which are 
deposited with the Government authorities. It has 
long been felt, however, to be both costly and in- 
convenient that the standards used throughout 
Scotland should be sent to London, when their 
comparison with the imperial standards might as 
well be effected in Scotland, and some satisfaction 
is now felt, therefore, that, after communication 
with the Standards Department, the Lord Provost 
of Edinburgh has been able to arrange for facilities 
being afforded at the offices of the Edinburgh In- 
spectors of Weights and Measures for such com- 
parisons being there made by the Board of Trade 
officers. Since that arrangement was made the 
authorities of numerous counties and burghs north 
of the Tweed have forwarded their standards to 
Edinburgh, the verification of which is now being 
carried on under the personal supervision of the 
Warden of the Standards, 


Tue Late Str WILLIAM SIEMENS. 

The Institution of Civil Engineers has taken the 
initiative in a work which will meet with unanimous 
approval and support from members of all branches 
of the profession, and that has for its object the erec- 
tion of a memorial to the late Sir William Siemens. 
The idea and the mode in which it is being carried 
out, are alike happy, as the one prescribes the 
joint action of the societies of which Sir William 
Siemens was so prominent and valuable a member, 
and the other, that the privilege of assisting in 
the execution of this practical mark of esteem and 
appreciation, shall be confined to the members of 
those societies. To carry out this object a meeting 
was held on Thursday the 28th ult., to which were 
invited the Councils, Vice-Presidents, and officers 
of the Institution of Civil Engineers, the Institution 
of Mechanical Engineers, the Institution of Naval 
Architects, the Iron and Steel Institute, and the 
Society of Telegraph Engineers and of Electricians. 
The object of this meeting was to consider what steps 
should be taken to give a practical form to the pro- 
posal. Sir Joseph Bazalgette, who presided, ex- 
plained that a general desire had been expressed 
among engineers that some memorial should be 
raised as a recognition of the great merits and im- 
portant services rendered to the profession by 
Sir William Siemens ; and ‘it had been ascertained 
that it would be agreeable to the authorities of 
Westminster Abbey that a window should be 
placed there to his memory. The cost of such 
a window would be between 600. and 700/., 
and in order to secure to the largest number 
of members of the various societies the plea- 
sure of assisting at the work, the subscription 
would be limited to one guinea. An executive 
committee composed of the representatives of each 
of the five societies was then formed as follows: 
1. The Institution of Civil Engineers—Sir Joseph 
Bazalgette, Sir Frederick Bramwell, and Mr. 
Woods. 2. The Institution of Mechanical Engi- 
neers—Mr. I. Lowthian Bell, Sir. Joseph Whit- 
worth, and Sir William Armstrong. 3. The 
Institution of Naval Architects—The Earl of 
Ravensworth, Mr. Samuda, and Sir. E. J. Reed. 
4, The Iron and Steel Institute—Mr. B. Samuelson, 
the Duke of Devonshire, and Sir H. Bessemer. 5. 
The Society of Telegraph Engineers and of Electri- 
cians—Professor W. G. Adam, Sir W. Thomson, 
and Sir F. Abel. Mr. James Forrest acts as 
secretary to the committee. For such an object, 
and carried out under such auspices, there is little 
doubt that the labour of this committee will be a 
light one, and that one of the chief difficulties they 
will meet with, will be connected with excess of 
subscriptions. 








Pactric Matt STEAMSHIP Company.—The gross earnings 
of this company in the financial year ending April 80, 1884, 
amounted to 4,787,389 dols., as compared with 4,102,765 
dols. in 1882-3, 4,124,715 dols. in 1881-2, and 4,402,648 dols, 
in 1880-1. The working expenses and fixed charges of the 
year ending April 30, 1884, were 3,394,418 dols., as com- 
pared with 3,190,507 dols. in 1882-3, 3,223,039 dols. in 
1881-2, and 3,172,705 dols. in 1880-1. The net profits for 
the year ending April 30, 1884, were, age 3 
1,393,481 dols., as compared with 912,258 dols. in 1882-3, 
901,676 dols, in 1881-2, and 1,229,943 dols. in 1880-1, 
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THE DET.TA OF THE NILE. 


Notes of a Journey throuyh the North-East Portion of the 
Delta of the Nile in April, 1884.* 
By WILu1AM ANDERSON, M. Inst. C.E. 

Havine been commissioned to ascertain why extensive 
estates belonging to an English company were wholly un- 
productive, and, indeed, incapable of earning the Govern- 
ment land-tax, it is thought that the observations then 
made may be useful to all interested in the true welfare of 
Egypt. The district visited was that portion of the Delta 
lying between Mansoura, a large town on the Damietta 
Nile, and Lake Burlos, a lagoon connected with the 
Mediterranean, and thus quite outside the usual track of 
visitors. The inquiries and investigations were of a defi- 
nite and practical character, and have produced a pro- 
found impression as to the state of the administration, and 
as to the manner in which the resources of the country 
are destroyed at their very origin. 

The welfare of the agricultural industry, the only source 
of wealth in Egypt, depends mainly on the efficiency of 
the irrigation, the drainage, and the means of communica- 
tion. It soon became apparent that the estates visited, 
and many thousands of acres of land around them, were 
suffering from startling defects in all the three conditions 
on which prosperity depends. 

First, as regards irrigation. The portion of the Delta 
inspected, and, indeed, the whole Delta, is intersected by 
innumerable canals, some used for drainage and some for 
irrigation. These have been dug at various times, for the 
most part without reference to any general plan. They 
are practically devoid of proper locks or sluices for regu- 
lating the flow of the water, the method adopted being to 
throw banks of earth across the canals, leaving gaps of 
sufficient width to control the water, these gaps being 
regulated by stakes, planks, or lumps of mud wrapped in 
rice straw. Owing to the caprice, corruption, or laziness 
of the officials, the water in the irrigation canals is often 
too low to command the land, even when the Nile is high 
enough for the purpose, and at other times the water is 
allowed to pass so freely as to overflow the banks and 
submerge large tracts of country. In summer time, be- 
tween the months of May and of August, during low 
Nile, many of the canals, for want of proper cleaning and 
maintaining at the required depth, -ecome quite dry, and 
thousands of acres of summer crops, such as cotton 
and rice, perish for want of water. In the district visited, 
two-thirds of the crop was, last summer, completely lost 
from this cause. But even when the canals are properly 
cleaned out, the water is still below the land level, and 
every drop required for irrigation has to be raised by im- 
perfect sakiehs, and small steam pumps. These may be 
seen dotting the landscape in all directions, and represent 
an incredible amount of human and animal labour diverted 
from the more legitimate work of tilling the soil. The 
cost of this wasteful mode of raising water is at least ten 
times greater than that for which the same work could be 
done by large Government pumping stations, or by a 
better management of arterial canals. This state of 
things is peculiarly distressing just at this time, when the 
sumer of bullocks has been greatly reduced by a formid- 
able epidemic, so much so, that it will be impossible, this 
season, to cultivate even so much of the land as is capable 
of being worked. 

In the next place, the drainage canals have been much 
neglected, especially at their lower ends or outfalls. They 
all require widening and deepening, so as to carry the 
drainage waters into the sandy wastes skirting the 
Mediterranean. The fall of the country is rapid, so that 
there is no difficulty in securing very efficient drainage. 
The neglect of the Works Department to attend to this 
important part of its duties injures not only the lands de- 
pending upon the public canals, but also estates such as 
the ones visited, which, lying on the edges, of the waste, 
had their own private drainage canals; for it is in vain 
that these are kept in proper order, when the water stand- 
ing on the adjoining lands percolates through the soil, and 
rises in the better drained portions, bringing up with it the 
deleterious salts with which the whole subsoil of the 
Delta is more or less impregnated, so much so, that this 
salt may be seen lying like snow over vast areas of land. 
It is absolutely essential to the fertility of the land that 
the drainage canals should be constantly kept clear, and 
that there should be an unfailing supply of irrigation 
water all the year round, because it is only by keeping a 
regular wash of water from the surface downwards that 
the deleterious salts can be prevented from rising; but 
when this is done, the fertility of the soil is marvellous, 
and the richness of the crops is, for the most part, assured. 
Adjoining one of the estates was a property of 1400 acres 
which had been abandoned by its owner for no other 
reason than that the Government drainage canal was 
choked with mud and aquatic plants. The Government 
had seized the land for taxes; it had twice put up the 
property for sale without finding a purchaser, and, of 
course, Be lost the revenue from the lands. A single 
year’s taxes would have sufficed to clean out the canal. 

his is a particular case, respecting which definite infor- 
mation was obtained, but many thousands of acres of 
other lands were in a similar predicament, as, for example, 
of the 100,000 acres belonging to the village of Massara, 
only 12,000 acres are capable of cultivation, on account of 
the neglect of the drainage and want of irrigation water. 

Lastly, mismanagement has practically destroyed the 
means of communication. The canals, if properly main- 
tained, would be wide and dee —— to carry cargo- 
boats as large as those in use in England. These arteries 
of communication intersect the country in all directions, 
and yet it costs 26s. a ton to bring the produce from the 
estates visited, a distance of only miles, to the 
Damietta Nile, and even that can only be achieved during 
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the dry season, because rain makes the towing and bridle- 
paths impracticable. This state of things could be 
remedied at a most insignificant cost. 

The impediments to cheap communication in a country 
so highly favoured with what may be termed natural 
roads are the following : 

hen the canals are cleaned, the mud is thrown up on 
the towing-path, and allowed to harden in the sun, with- 
out the least attempt to level it or remove it altogether 
from the path. The consequence is that the animals 
using the bank of the canal tread a bridle-path ona slope. 
This at all times is difficult foothold, and in wet weather, 
when the mud gets slippery, becomes dangerous, and even 
impracticable. Trees are allowed to grow between the 
towing-paths and the canals, so that in many places tow- 
ing is impossible, and from the opposite bank trees over- 
hang, so that the towing masts cannot pass. Naturally 
all these obstructions should be removed. The banks 
thrown across the canals for the purpose of regulating the 
flow of water render transhipment necessary, and in this 
bie in the 33 miles of canal specially visited, there were 
no less than four dams or weirs, necessitating four tran- 
shipments. The difference of level between the two sides 
of the dams is never more than a few inches. It would 
be very easy and inexpensive, in the tenacious soil of the 
Delta, to construct wooden dams, with lock gates and 
sluices, which would allow of the barges being locked 
through, and dues, which would amply cover all expenses, 
would be cheerfully paid, as they are in other countries. 
Again, no control is exercised over the cutting of the 
canal banks for irrigation or drainage branches. The 
people cut through the banks, and neglect to make them 
good again, thus intersecting the roads with innumerable 
pitfalls, which render travelling in the daytime fatiguing, 
and at night impossible. Surely a very moderate amount 
of supervision would put an pe to this nuisance. 

Egypt depends for its prosperity on its agricultural 

roduce ; but the competition of the whole world, the 
immensely improved ways of communication in America, 
in India, in Russia, have had the effect of reducing the 
price of all the products which Egypt can send into the 
market, more especially that of cereals, and the price is 
never likely to rise permanently again. How is it possible 
that those portions of Egypt which lie at a distance from 
Alexandria can hope to export their produce when the 
means of communication are so defective? The inevitable 
result will be that the country must relapse into a state 
where just enough is raised to feed a miserable population, 
and no taxes will be paid, because, there being no sale of 
produce, there can be no money. 

Whatever neglect there may be in the maintenance of 
the canal system there is no slackness in collecting the 
land-tax, and defalcation is quickly followed by seizure 
and forced sales, entailing ruin, misery, and discontent 
among the agricultural population. 

The conduct of the administration is inexplicable, 
because it would entail very little more than the present 
expenditure to keep the canals in proper order, while it 
would improve the revenue by making a greater breadth 
of land cultivatable, and would restore to the land the 
human and animal labour now lost in raising water in a 
wasteful manner, and in overcoming the difficulties of 
transport. 

The people do not object to forced labour on their own 
canals. They have sense enough to know that by no other 
means can the life-giving streams be maintained, and it 
is possible so to distribute the work, and so to select the 
season for doing it, that the task would not press seriously 
on the people. At any rate it would be an infinitely 
smaller infliction than that which now exists as the cen- 
sequence of neglect and mismanagement, by which the 
poor struggling peasants see the fruits of their labour 
disappear year by year, for want of irrigation and of 
drainage, or, if the harvest be haply secured, rendered 
valueless by the cost of carriage. 

Many distinguished men have, from time to time, been 
sent to Egypt to set right its finances. Many ingenious 
schemes have been proposed, but it is doubtful if any who 
have attempted the regeneration of the finances of the 
country, have turned their attention to the root of the 
matter. Measures should be adopted to place the culti- 
vatable portion of Egypt in a condition to produce the 
wealth latent in its lands, in its river, and in its laborious 
peasantry, and further to provide cheap and expeditious 
ways of communications, which can alone enable the 
produce of the lands to be converted into the gold which 
the financiers thirst for. It would be a worthy task for 
England to stepin and remove the terrible drawbacks 
under which the fellaheen suffer. In her Indian engi- 
neers and their subordinates she has an admirable and 
experienced staff of administrators. The same men, the 
same system, and the same honesty of purpose introduced 
into Egypt would make a garden of a country which is 
now almost a wilderness. 

A step inthe right direction has already been made in 
the appointment of Colonel Scott Moncrieff, R.E., to the 

st of Under Secretary of State for Public Works. He 

as earned a high reputation in India, and will assuredly, 
if properly supported, do much towards the regeneration 
of the country entrusted to his care. 

Unfortunately, long neglect and mismanagement have 
rendered large expenditure necessary, while that very 
neglect and mismanagement have crippled the revenue. 

olonel Moncrieff has already been ordered to retrench 
in every possible way, even when it is certain that expen- 
diture such as he contemplates will yield enormous 
returns. He is perfectly alive to the importance of the 
reforms alluded to. In two ‘‘ Notes” addressed to the 
financial advisers of the Government, one dated Feb- 
ruary 13, 1884, on the communications throughout 
Egypt, and the other dated March 1, 1884, on the 
public works which he deems essential to the good ad- 
ministration of the gears he points out in terse and 
vigorous language the real barriers interposed to pro- 





sperity, in the absurd and oppressive taxes on navigation, 
the impediments offered to it by bridges over the main 
channels, the defects of drainage and irrigation, and the 
total absence of roads. 

It is satisfactory to be able to state that recently in 
Egypt one great concession was announced, namely, the 
river and canals were set free for steam navigation, a 
age 2 till then reserved to the Government. haat 

doubted but that this has been one of the results of the 
we administration of the Public Works Department, 
- : it is to be hoped that many other reforms will soon 

ollow. 

The uncertainty which surrounds the intentions of the 
British Government is stopping all public and private 
enterprise, and the poor farming population, that is to 
say, the bulk of the people of Egypt, is sinking deeper 
and deeper into a hopeless condition of poverty and debt. 
This is not a mere statement of opinion ; on the contrary, 
the existing political situation had to be taken into con- 
sideration. The canals and drains on the estates visited 
had long been neglected. An expenditure of 1500/. in 
cleaning out was absolutely necessary, if advantage was 
to be derived from the expected improved irrigation and 
drainage service ; and could the company have felt sure of 
the intentions of the British Government to continue 
steadily in the course they have entered upon, the work 
would have been commenced at once. The probabilities 
are, indeed, in favour of a par occupation, because 
a great number of British officials have entered the 
Public Works Department, replacing some able and ex- 
perienced men, such as Rousseau Pacha and his chief 
engineer, and it is hardly credible that the British 
Government would make such appointments if their sway 
was to be only of a temporary nature. But still the 
Government assurance is wanting, and it is impossible 
to advise expenditure of capital which would be fruitless 
in the event of the withdrawal of the British, for in that 
case the Government of Egypt would relapse into its 
original state of inefficiency. 

n 1883 the Ministry of Public Works in Shereef 
Pacha’s Government, published a most able paper entitled 
‘* Exposé du Ministtre des Travaux Publics sur les Irri- 
ope d’Egypte, et examen d’une proposition y relative.” 

tis signed by Ali Pachi Moubarick, then Minister of 
Public Works, and by Rousseau Pacha, their Director- 
General. These gentlemen are both men of long ex- 

rience in the department over which they presided, and 
ousseau Pacha, especially, is an engineer of great and 
varied information. The ‘‘ Exposé” treats first of the 
eneral systems of irrigation and drainage in vogue in 
~_ and Lower Egypt, discusses the capacity of the 
Nile at low water, and demonstrates that its volume is 
barely sufficient for the wants of the existing summer 
cultivation, and those of navigation. The long standing 
question of the Barrage is carefully considered, and the 
conclusion is reached, that even supposing by an expendi- 
ture of very large sums of money the Barrage could be 
repaired, or, as they point out, more properly rebuilt, 
and the banks of the arterial canals raised to a proper 
height, to convey the waters pent up behind it, Govern- 
ment might well recoil before the enormous risk of so 
agen altering the regimen of a river such as the 
Nile, and incurring the consequences of injury to a wide 
extent of productive land brought on by the infiltrations 
which would be sure to supervene. In addition, they 
draw attention to the enormous cost of keeping the 
arterial canals clear, and the absolute necessity of employ- 
ing for that purpose forced labour in its most odious form, 
that is, at a distance from the homes of the labourers, and 
employed on works in which they have no direct interest. 
The height to which the banks of the arterial canals have 
risen from centuries of cleaning, renders the labour more 
and more severe each successive year, and more and more 
land is being covered by the mud excavated, and by that 
means rendered valueless. The Rayah of Khatatbeh, in 
the western margin of the Delta, for example, which used 
to bring the waters of the main Nile from above the 
Barrage to the Khatatbeh canal, which irrigates the 
province of Behera, though only 26 miles long, required 
annually the labour of 20,000 men for fifty days to clean 
it. The bare cost of feeding this army used to amount to 
12,000/., and if to this the labour lost to the farms and 
valued at only 6d. per head per day be added, there was 
a further loss to the country of 25,000/., making 37,000/. 
per annum for 26 miles of one canal ! 

In addition, the mud deposited in the arterial canals is 
the fertilising essence of the Nile water, and should be 
deposited on the lands irrigated and not in the canals. 
Too much importance cannot be attached to this point. 
The canals should be as short as possible, and then their 
currents can be so regulated that the least possible deposit 
shall take place. 

On all these grounds the Exposé strongly advocates the 
use of powerful steam-pumps, under Government control, 
in preference to attempting to patch up the Barrage, or 
make use of long arterial canals. The system would 
abolish the most oppressive kind of forced labour, would 
avoid all risk of infiltration, would assure abundant water 
at all times at a height to command the land irrespective 
of the level of the Nile, and last, but not least, would save 
the Government for some years to come, in a great 
measure, from the very heavy annual outlay in cleaning 
canals used for the summer water, which now have to be 
maintained at a great depth, but which, if pumping be 
resorted to, may be allowed to silt up permanently toa 
very considerable extent. The Government of Egypt 
before the rebellion had already acted on the principles 
laid down in the Exposé, and had established a powerful 
pumping station at Khatatbeh, and increased the existing 
one at Atfeh, so as to save the expense and oppression 
involved in cleaning the Rayah of Khatatbeh. The 
Government of Shereef Pacha took up the good work, and 
all but made a contract with an English company to 
utilise its powerful pumps at Cherbine, which would have 
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supplied the district visited, and invited tenders for the 
erection and working of another similar station for 
the Mansourah district. Unfortunately the troubles in the 
Soudan broke out, Nubar Pacha replaced Shereef, and 
the arrangements made by the Government of the latter 
were in a great measure set aside. Colonel Scott Mon- 
crieff (who was appointed about this time) was forced to 
reduce his budget at the expense of many salutary re- 
forms, and unfortunately with respect to the water suppl 
of the district, which forms the subject of these to: 
At first Colonel Scott Moncrieff seemed favourable to the 
views advocated in the Exposé of the late ministry; but 
after the Soudan troubles, driven, perhaps, by pecuniary 
necessity, he unfortunately determined to make an 
attempt to raise the waters of the Nile by means of the 
Barrage, and that work is now being strengthened in a 
manner which he expects will enable it to perform the 
office for which it was designed. Most experienced 
engineers, native and foreign, believe that the attempt 
* will end in failure. Mr. B. Baker’s graphic description 
of the work is of a very discouraging kind, especially as it 
is known that when the Barrage was being examined with 
the view to converting it into a railway bridge, a diver 
was actually able to make his way right under and across 
a portion of it! Colonel Moncrieff is very frank about 
his attempt, and is quite prepared for a failure; but a 
failure may prove very disastrous indeed, because, as 
Rousseau Pacha points out in the Expose, the Barrage now 
serves an invaluable purpose in regulating the amount of 
water passing down the Damietta Nile. Mr. Baker 
mentions the tendency of the river to follow the shorter, 
or Rosetta branch, hence, if any serious failure of the 
Barrage were to occur, the lands depending »>n_ the 
Daniietta Nile would suffer severely. Colonel Scott 
Moncrieff and his assistant have been but a short time in 
the country ; they have not yet seen the Nile through all 
its phases. It would surely have been more prudent to 
postpone the dangerous experiment of dealing with the 
Barrage to a future time. 

Although, on the present occasion, but a small portion 
of the country was visited, yet at other times the author 
has traversed many miles of the. canal system both in 
Upper and Lower Egypt, and everywhere the same 
neglect of the vital interests of agriculture exists. Nothing 
but a strong Government, served by capable and honest 
officers, will be able to achieve the reforms which will 
place the irrigation, drainage, and communications of 
Egypt on a par with those of the other civilised countries 
with which it has to compete. The grand schemes which 
have from time to time been broached for the construction 
of regulating reservoirs on the Upper Nile are, as Rousseau 
Pacha points out, works requiring long years and large 
sums of money. But the immediate necessities of the 
cultivable lands can be satisfied with but moderate outlay, 
and the returns will be immediate and abundant if the 
expenditure is controlled by capable and honest adminis- 
trators; but the work must be done at once if the 
revenues of Egypt are to be maintained. The Ministry 
of Public Works has declared emphatically that ‘‘ the 
country cannot wait.” 








FOREIGN AND COLONIAL NOTES. 

Accelerating a Rainfall.—A_design has been submitted 
to the Victorian Minister of Water Supply of a contri- 
vance for bringing down rain. It is in the form of a 
balloon, with a charge of dynamite underneath, to be 
sent into the clouds and fired by wire connecting it with 
the earth. The inventor, Mr. E. S. Haines, of Richmond, 
intends to try the scheme in the dry districts of New 
South Wales. 

Canadian Drawback on Cut Nails.—An order in council 
has been issued at Ottawa, allowing a drawback on ex- 
ports of cut nails manufactured in Canada, not finer than 
small thirds, of 90 per cent. of the duty paid on iron im- 
ported to make them. 

Bridge Improvements on the Grand Trunk.—In the course 
of the half-year ending December 31, 1883, the Grand 
Trunk Railway Company of Canada expended 27,125/. 
in the replacement of wooden bridges by iron and stone 
structures. 

Wood Paving at Sydney.—The work of paving the 
streets of Sydney, New South Wales, with wood, is being 
carried on toa considerable extent, and already the area 
of these pavements represents between 14 and 15 acres, 
while about 14 acres more are to be done. 


Gas at Paris.—The revenue of the Parisian Company 
for Lighting and Heating by Gas amounted in the first 
four months of this year to 1,127,896/., showing an increase 
of 33,9097., or 3.10 per cent., as compared with the corre- 
sponding period of 1883. 

The Electric Light in Australia.—For some time past 
negotiations have been proceeding for an amalgamation 
of the interests of the Australian Electric Company 
(Limited) with those of the Australasian Electric Light, 
Power, and Storage Company (Limited). An arrange- 
ment just entered into between the directors of the Aus- 
tralian Company and the general manager of the Aus- 
tralasian Company has been ratified by the directors and 
shareholders of the latter company in London, and will 
have the effect of importing fresh capital into the busi- 
ness. 

Locomotives on the Philadelphia and Reading Railroad.— 
The Philadelphia and Reading Railroad Company pro- 
poses to build 44 locomotives weighing 42 tons each. They 
will be run on the Bound Brook route to New York. 

French Railways.—At the close of 1883 there were 
16,965 miles of railway of general interest in operation in 
France. The extent of line completed in 1883 was 4934 


niles, The revenue acquired in 1883 upon all the French 


lines was 43,839,7611. The corresponding revenue collected 
in 1882 was 43,674,760/. Having regard to the additional 
mileage brought into operation in 1883, the traffic results 
of last year must be considered disappointing. 

Isthmus of Corinth Canal.—There are 10,000,000 cubic 
metres of earth to excavate in connection with this canal. 
The extraction already effected is returned at 1,300,000 
cubic metres. Two powerful excavating machines built 
at Lyons have been set to work at either end of the canal; 
it is estimated that these engines will remove about 
8000 cubic metres of earth daily. The works of the 
canal present difficulties ; they are expected, however, to 
be completed in three years. 


Iron Minerals in France.—The imports of iron minerals 
into France in the first four months of this year amounted 
to 454,595 tons, as compared with 520,978 tons in the 
corresponding period of 1883, and 430,202 tons in the 
corresponding period of 1882. The total of 454,595 tons 
was made as follows: Belgium, 60,566 tons; Germany, 
131,140 tons; Spain, 162,495 tons; Italy, 23,860 tons; 
Algeria, 69,213 tons ; and other countries, 7321 tons. 


A Curious Customs Dispute—A_ dispute has arisen 
between the Victorian Customs authorities and the West- 
inghouse Brake Company in regard to the duties payable 
on the patent parts of that brake. The company con- 
siders that the my should only be charged on the 
English prices of the brake, 50/., but the Customs authori- 
ties desire to charge on the royalty also on each brake. A 
quantity of brake machinery i en detained pending a 
settlement. 


The Suez Canal—The rough revenue of the Suez Canal 
Coney: in 1883 amounted to 2,740,934/. After provi- 
sion had been made for working expenses, statutory allo- 
cation to the reserve, interest at 5 per cent. per annum 
upon capital, &c., a balance of 1,434,542/. remained avail- 
able for the payment of a further dividend. The total dis- 
tribution upon each 207. share for 1883 has been fixed at 
3l. lls. 1ld. This is equal to about 17} per cent. per 
annum. In consequence of the appointment of some 
additional Rec eae sane ll the number of members of the 
council of administration has been carried from 14 to 32. 


South Australian Jetties and Wharves.—The South 
Australian Government has constructed upwards of sixty 
jetties and wharves, at a cost of about 373,000/., exclusive 
of the Goolwa, Port Augusta, and Port Wakefield 
wharves and jetties at Victor Harbour and Wallaroo, 
which are included in the cost of railways; the Althorpe 
Island and Penguin Island jetties, built with funds pro- 
vided for the lighthouses there, and the Mundy-street, 

ueen’s, and Dockyard wharves, Port Adelaide, Queen’s 
Wharf, Port Pirie, and the Port Wakefield (1000 ft.) 
Wharf, paid for out of loans for deepening and improvin 
ports. One or two of these structures are useless, severa 
are seldom or ever used, no revenue whatever is received 
from about a dozen which cost upwards of 30,000/., and 
only about 3707. per annum, or rather more than one-half 
ol cent., for about twenty which cost upwards of 63,000/. 
Many of these jetties were built with money borrowed at 
no less than 4 per cent., and a considerable sum (about 
2000/.) is spent every year for maintenance, &c. Most 
of the jetties have been placed under the control of the 
South Australian Marine Board, andthe total revenue 
received during 1883 for tolls and leases, including sums 
paid by owners of private jetties, was about 2400/. The 
tolls charged for goods placed on Marine Board jetties are 
very low, and a proposal to increase them will shortly be 
brought forward. 
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5088. Arrangement of Circuits and Apparatus 
for the Distribution of Electricity: J. S. Beeman, 


London. [6d. 12 Figs.;}—Two or more generators or sets of 
generators, preferably producing currents of equal or nearly 
equal electromotive force and also quantity, being fitted when 
necessary with means whereby the electromotive force and 
quantity are regulated, are employed. The + conductor from 
the first generator is taken by a convenient route towards the 
second generator, and alongside and parallel to the — conductor 
of the second generator ; the + conductor from the second gene- 
rator is taken by a convenient route towards a third generator, 
and alongside and parallel to the — conductor of the third gene- 
rator, and soon; the + conductor of the last generator being 
alongside and parallel to the — conductor of the first generator. 





Automatic or other resistances, such as lamps, motors, &c., are 


inet between the + conductor of one generator and the — con- 
uctor of the following generator. Branch and sub-branch cir- 
cuits are connected between the parallel conductors in the ordinary 
way. This arrangement is also applicable to circuits having a 
central compensating conductor. When the translating devices 
are arranged in series, the + pole of the first generator is con- 
nected to the — pole of the second generator through the trans- 
lating devices, and so on. The generators may be primary or 
secondary batteries, dynamo or magneto-electric generators, &c. 
The patentee does not claim the above as applied for telegraphic 
purposes. He also states that he is aware of the following speci- 
fications : 1830, 4548, and 6199 of 1882, and 2204 of 1883. (October 
26, 1883). 

5175. Steam and Hot AirGenerator : W.Turnbull, 
London, (8d, 7 Figs.|—A portion of the heat or waste heat 
from the furnace of a steam boiler is utilised in tubular receptacles 
for heating air, the receptacles being supplied with compressed air 
forced therein by pumps. Referring to the illustration, the hot 
gases from the boiler furnace and combustion chamber pass 
through the boiler tubes into the smokebox and from thence they 





pass through the tubes f of the hot air generator e into the 
chimney. A pipe h connects the combustion chamber and the flue 
of the hot air chamber and is provided with dampers by which 
the quantity of gases passing directly is controlled. The air is sup- 
plied by a pump through the pipes & and passes off through the 
pipes /. These improvements are also shown applied to locomo- 
tive and stationary boilers, (October 31, 1883). 


5202. Electric Meters: R. Belfield, Tulse Hill, 
Surrey. (6d. 13 Figs.}—In order to measure electric potential, 
and especially the potential of rapidly alternating currents, four 
double quadrants are mounted upon an insulating base, and con- 
nected together in pairs, the opposite quadrants forming a pair. 
A needle having approximately the form of one pair of quadrants 
is suspended by a wire between the upper and lower surfaces of the 
double quadrants. One terminal of the circuit is connected through 
the suspending wire to the needle, and also to one pair of quadrants, 
and the other terminal is connected to the other pair, the needle 
being then repelled by one pair and attracted by the other pair, 
and is thus caused to leave its zero point. It is brought back 
to the zero point by turning the capstan head to which the sus- 

nding wire is attached, and the amount of the movement of the 

ead is read off upon a scale which may be graduated to read 
directly in volts. e axis of needle is guided so as to retain the 
needle parallel to the quadrants. In another arrangement two 
discs are employed, the one fixed and the other suspended over it. 
The discs are connected to the terminals of the circuit, and the attrac- 
tion between them is measured. In order to measure electric cur- 
rents, a wheel or drum is mounted to revolve between a pair of coils 
having their axes coaxial with the axis of the wheel or drum. The 
current to be measured passes through the wheel or drum and 
also through the coils. The wheel or drum consists of radial arms 
fixed upon two bosses, the two sets of arms being connected by 
conductors parallel to the axis. The current passes from the boss 
up one set of arms to the conductors, down the other set to the 
other boss. The same or another portion of the current passes 
in opposite directions through the two coils. A fly revolving in 
a trough of mercury or other fluid is arranged on the axis of the 
wheel or drum, and the axis is connected to a registering train of 
wheelwork. In order to convert this into an ampére meter, the 
fly and registering train is dispensed with, and the axis is caused to 
lifta weight at a varying leverage by means of a curved arm 
attached tothe axis, or to strain a spring. The deflection of the 
rod ‘a be made proportional to the current. (November 1, 


5238. Electric Generators: H. J. Haddan, London. 
(Bain Electric Company, Chicago, U.S.A.) (10d. 18 Figs.J)—As 
will be seen from the illustrations, the field magnets consist of 
two core pieces I provided at their ends with semicircular yoke 
pieces A and. at their centres forming hollow pole-pieces. The 
armature shaft D revolves in bearings in the pieces A which are 
clamped together, and to the baseplate by rings J and bolts. 
The object of this construction is to make each part of the field 
mnagnets interchangeable and so that they can be ‘“‘ turned” at one 
chucking. A segment of the yoke rests in a concaved piece in 
the base, so that the field magnets will not fall apart when the 
rings J are loosened, and they can be turned round to any angle 
and again clamped. The armature consists of a spider frame K, 
the ends of the arms being provided with blades 0 upon which are 
wound insulated iron wires L to form the body of the ring. The 








coils M of insulated wire are wound around the core and bound 
with cloth canvas and shellac. The coils are connected to the 
ee tator by tors lying in grooves in the shaft D and 
covered by asleeve forming a bearing for the shaft, and having 
dises at either end with grooved peripheries to prevent the oil 
coming in contact with the conductors, The coils, of that 
type of armature in which the coils are connected in a closed 
circuit, passing at or near the neutral points of the field, are 
utilised in a separate circuit. Supposing there to be six 
coils on the armature, the two opposite coils are connected 
in a single circuit and the terminals of this circuit are each 
connected to a separate tator each cc ting of three 
equal segments insulated from each other. The other pairs of 
coils are connected in a similar manner to the other segments of the 











commutators. Brushes bear on opposite points of each com- 
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mutator, and the two brushes of one cc¢ being 
to the terminals of the main circuit, and the two brushes of the 
other commutator together, it will be seen that the two coils pass- 
ing through the neutral parts of the field are out of circuit, and that 
the other four coils are connected in series ; or, if the correspond- 
ing brushes of each commutator are connected to the terminals of the 
main circuit, the two circuits of the coils will be in multiple arc. 
When the number of coils is some multiple of four, the terminals 
of each circuit of a pair of opposite coils may be connected to 
opposite segments of a commutator, there being either one, or, 
preferably, two commutators, the arrangement being similar to 
that described aboye. The terminals of each pair of coils are also 
connected to opposite segments of a commutator having six equal 
segments, the brushes bearing on the segments so that the circuit 
of the pair of coils is closed just as it is opened at the other two 
commutators. Ifa continuous current be desired in this minor 
circuit, each segment is divided into two equal and insulated 
parts, each part being connected to the nearer part of the opposite 
segment. This circuit may then be employed for exciting the 
field magnets. In another arrangement the two circuits of the 
four coils cutting the lesser number of lines of magnetic force are 
connected in parallel circuit, and the two coils cutting the greater 
number in series. In this arrangement each of the brushes of the 
two commutators (deseribed above) of the main circuit is divided 
into two parts, one being slightly in advance of the other, or the 
strips of the commutator may overlap or be arranged spirally. 
The minor commutator has six insulated and six conducting 
segments, the brushes being connected together so as to short- 
circuit the two coils passing through the neutral position, the 
other four coils being then in series; the circuit connecting the 
brushes of the minor commutator may include a very high re- 
sistance which may be adjustable. (November 5, 1883). 


5244, pugereins for Producing Intense White 
Light: C. D. Abel, London. (('. Clamond, Paris). {6d. 
3 F'igs.|—The combustible gas passes into an annular chamber and 
issues from perforations and comes in contact with a heated central 
air supply producing a series of small flames that rise up into a cage 
of refractory material. (November 5, 1883). 


5249. Steam Engines: T. Hunt, Manchester. [6d. 
17 Figs.)—In steam engines for tramways, &c., the uptake of the 
engine boiler is placed on the side farthest from the firedoor, the 
intervening space being provided with pendent tubes or water 
spaces. The chimney consists of two concentric tubes, the space 
between which is filled with a non-conductor of sound. A valve 
varies automatically the area of escape for the exhaust steam 
according to its pressure. The overflow from the injectors is led 
back to the water tanks, The reversing gear and steam regulator 
are actuated by pressure from the boiler. (November 5, 1833). 


5301. Multiple Drilling, Rentng. Turning, and 
Tapping Machines: J. Carver, Nottingham.  [éd. 
5 Figs.J—A long horizontal shaft drives by means of worm gearing 
a series of vertical spindles, any or all of which can be disconnected 
by means of clutches. (November 9, 1883). 


5318. ga for Signalling at Sea: W. Balch, 
Greenwi (6d. 4 Figs.J}—A signal rocket comprises an 
outer casing, acap chamber with cap, a fuze, a detonated charge, 
and stars which are red or green as required. The discharging 
apparatus comprises a hinged barrel or tube provided with a 
central firing pin and passages for the escape of gases. (No- 
vember 10, 1883). 


5348. Bridges, &c.: W. R. Kinipple, Greenock. 
{ls. 14 Figs.|—Carriages on rollers are capable of being travelled 
longitudinally backwards and forwards on high level girders and 
the meeting ends of the girders of the two movable parts of a low 
level roadway are suspended from these carriages. The shore ends 
of these girders are supported on rollers on the adjacent fixed 
spans. Several arrangements are described. Swing bridges are 
pivotted at one end and their other endis carried by carriages 
travelling on high level girders. (November 13, 1883). 


5349. Connection of Pipes for Communicating Fluid 
Pressure to Work Brakes on Railway Trains: C. D. 
Abel, London. ((. Westinghouse, Pittsburgh, Penn,, U.S.A.) 
(6d. 5 Figs.)—Two separate hose pipes or two separate sets of 
jointed pipes are arranged to extend from a valve box on one 
carriage to a similar box on the next. The valve box has in each 
case a middle chamber communicating with the metallic pipe that 
is fixed on the carriage, and has two lateral branches communi- 
cating respectively with the two flexible pipes. These branches 
are governed by a duplex valve, which in its middle position closes 
neither branch, but moves to close the unsound passage when one 
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of the branches gives way. Referring to the illustration, the 
middle chamber A of the valve box communicates by a branch B 
with the fixed pipe of the carriage, and is provided with two 
branches C Cl. D D! are the valve seatings and E the valve. As 
shown in Fig. 1, the flexible connection to the pipe C is supposed 
to have been damaged. In order to avoid the duplication of the 
coupling and uncoupling arrangements, a single intermediate 
coupling has attached to each part a valve box of the kind de- 
scribed above, the two lateral ges being governed by the 
valve and connected to the flexible pipes, and the other passage 
being open to the coupling. (November 13, 1883). 


5351, Lowering, Haising, and Releasing Ships’ 
Boats: C. J. Fox, Birkenhead. (8d. 6 Figs.]|—This con- 
sists essentially of a rocking arm pivotted at one end to the deck, 
and at the other to a supporting bar connected to a crutch arm 
which bearsthe boat. (November 13, 1883). 


5357. Hydro-Carbon Furnaces: A.J, Boult, London. 
(0. D. Orvis, Chicago, U.S.A.) [8d. 7 Figs.}—The hydro-carbon 
liquid is forced by means of steam into a retort heated directly by 
a furnace, and rises and escapes in the form of vapour to the fire 
chamber. (November 13, 1883). 


5361. Manufacture of Ammonia and,Hydro-Carbon 
Gases: W. R. Lake, London. (7. B. Fogarty, Brooklyn, 
U.S.A.) [8d. 2 Figs.J—This consists mainly in converting the 
atmospheric nitrogen, discharged with the hydro-carbon gases and 
other products of furnace combustion, into ammoniacal gas, re- 
moving the ammonia from the gases, and then passing the remain- 
ing nitrogenous gas deprived of carbonic oxide and carbonic acid 
into retorts containing bituminous coal mixed with an alkali or 


alkaline earth while undergoing destructive distillation for the 
generation of illuminating and heating gas. (November 13, 1883). 


5373. Controlling an Engraving, Cutting, or Im- 
ression Tool, according to Pattern, &c.: H J. 
dan, London. (Zhe Bain Electric Company, Chicago, 
U.S.A.) (6d. 2 Figs.J}—The position of the cutting or forming 
tool is adjusted by means of an electrical regulating device. A 
transparent or translucent pattern moves in unison with the plate 


to be engraved, and is subjected to rays of heat or light which are. 


afterwards received upon a selenium cell or its equivalent in con- 
nection with the regulating device. (November 14, 1883). 


5381. Hydraulic Lifts: J. H. Johnson, London. 
(H. M. L. Crouan, Paris). (10d, 17 Figs.|—The distributing 
apparatus is operated by eccentric studs causing either of two 
main valves to open, and at the same time maintaining the other 
main valve closed according as the controlling wheel is turned in 
one direction or the other, the said main valves being provided 
with auxiliary or relieving valves and trunks working in cylinders, 
and with pendent cylindrical projections on the lower side, 
whereby the flow of water is graduated. Ropes are employed for 
actuating the distributing apparatus. (November 14, 1883). 


5411, Petroleum Heating Apparatus: R. Schulz, 
Dresden, Saxony, [6d. 2 Figs.|—The hydro-carbon is con- 
verted into spray by means of an ejector, and compressed air or 
steam, and passed through a series of three concentric fire tubes. 
(November 16, 1883). 


5420. Tool Holders for Lathes, &c.; M.C. Despard, 
Esher, Surrey. ((. S. Jones, Cawnpore). (6d. 4 Figs.|—The 
tool holder is constructed with a cylindrical swivel-head carry- 
ing an internal plug, through slots in both of which the tool is 
passed. A screw bolt passes through the stem of the swivel-head 
and bears against the plug so as to grip and hold the tool, and a 
nut screws on to the exterior of the stem of the swivel-head to 
lock it to the shank. (November 17, 1883). 


5422. Dynamo-Electric Machines and Electro- 
Motors: Sir C. T. Bright, London, [6d. 4 Figs.|—The 
system described in Specification 2280 of 1883 is applied to alter- 
nating current generators. Referring to the illustration, the iron or 
steel shaft is divided into two parts N and S by a piece of brass, the 
adjacent faces of the two parts being expanded into discs, from the 
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outer edges of which are cut spaces dividing the discs for a suit- 
able depth into radial arms forming the poles. A fixed ring C 
co-axial with the shaft N S carries a series of coils f with or with- 
out soft iron cores. The shaft is polarised by electro-magnets 
excited by a separate generator, or by permanent magnets, or by 
a combination of the two. The stationary armature coils are 
connected to fixed terminals. (November 17, 1883). 


5425. Automatic Feeding of Boilers: A. Mayhew, 
London, (6d. 4 Figs.)—This comprises two cylinders connected 
together at the base, and fitted with suction and delivery valves. 
The water is drawn into the apparatus by means of a vacuum 
created by the action of the steam. A pipe extends from the 
suction and delivery valves to nearly the top of one vessel. A 
shaped pipe connects the bottoms of these vessels, the top being con- 
nected by a passage controlled by a valve. (November 17, 1883). 


5431. Steam Engines: W. P. Thompson, Liverpool. 
(F. D. Cumnver, Detroit, Mich., U.S.A.) [8d. By Figs,)—The 
exhaust vaives are arranged at a lower level than the cylinder 
and the main steam and exhaust valves are operated simulta- 
neously by one eccentric, eccentric rod, and rocker arm. Secondary 
valves may be combined with the main exhaust valve and dis- 
tribute the steam to the auxiliary heater and a condenser. The 
cut-off valve is operated by an independent eccentric. (November 


17, 1883). 

5446. Facilitating the Coupling and Uncoupling 
of Railway Vehicles. G. W. von Nawrocki, Berlin, 
(P, Madsen, Berlin). (6d. 5 Figs.)—The coupling link is con- 
nected by a short link with a toggle link turning on nuts guided 
in the drawbar and controlled by a screwed rod operated by 
worm gearing from a horizontal shaft. The engaging and dis- 
engaging is effected by a divided lever supported on a transverse 
shaft, the coupling being drawn up tight by the worm gearing, 
(November 19, 1883). 


5448. Telephonic or Microphonic Apparatus: H. 
H. Lake, London. (J. Berliner, Hanover). (6d. 7 Figs.J}—A 
pulverised or granulated conducting material is employed under 
pressure, either in a dry state or moistened with water or other 
liquid. Referring to the illustration, the flexible speaking tube a 
is wound around a drum B and one end is fixed in a metallic sleeve 
screwed into a brass disc connected by screws toa ring of insula- 
ting material. Between the ring and disc is a perforated plate 
covered with a thin sheet of platinum serving as a support for the 








granulated material, such as iron filings or graphite contained in 
thechamber. Upon the pulverised material rests a weight covered 
on the underside with a sheet of platinum and surrounded by 
cotton wool. The disc or weight carries a small rod connected by 
a conducting band A to a screw fixed to an insulating plate and 
connected by a conductor & toan induction coil/. The other ter- 
minal of the induction coil is connected to one pole of a battery 
and the brass disc to the other pole of the battery. The connec- 
tions are clearly shown in the illustration. Slight modifications 





are shown, (November 19, 1883). 








5462, Railway Si : H. Morris, Manchester. 
(6d. 10 Figs.)—The patentee refers to his previous specifications 
1796 of 1881 and 1527 of 1882. The tilting rai] mentioned in the 
latter specification is raised by an arm fixed on a shaft carried 
under the rail to the side of the line,.the counterweight being 
fixed to this shaft by means of an elbow lever. The semaphore 
signal may be combined with a bell or other audible signal which 
can be disconnected. (November 20, 1883). 


5465. Meter for Electric Currents: A. M. Clark, 
London. (J. Hours-Humbert, Besancon, France). (6d. 3 
Figs.)—A clock actuates a rotating contact arm passing over a 
series of contacts, the arm and contacts being connected to the 
sub-derivations in which the lampsare placed. The arm completes 
the circuit through an electro-magnet which operates the register- 
ing mechanism. Referring to the illustration A BC, &., are the 
lamps arranged in multiple arc derivations a b c, &c., between the 
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mains X Y. The circular series of contacts a? U2 c?, &c., are con- 
nected to thederivations abc, &c., and the arm 0, which makes 
contact with these contacts, as it is uniformly rotated by clock- 
work, is connected through the electro-magnet Z with the main or 
with each of the derivations. If the corresponding lamp is in 
circuit when the arm o makes one of the contacts, a current will 
pass through the electro-magnet Z, which attracts its armature 
and cperates the registering mechanism. This meter thus{gives 
the number of lamp hours. (November 20, 1883). 


5468. Rivetted Joints: J. A. Rowe, North Shields. 
(6d. 9 Figs.}—The joints are constructed so as to leave between 
the edges of the adjoining plates a space sufficient to allow of 
caulking the edges of the plates against the butt straps, the 
rivets being closely pitched. (November 20, 1883). 

5469. Second: Batteries: F. M. Lyte, Putney, 
Surrey. (4d.)—This refers to electrodes of secondary batteries 
constructed as described in Specification 3452 of 1882. The electrode 
is constructed of a pair of non-conducting plates serving as supports 
for studs, prisms, or bars of active material held in contact with an 
intermediate plate of conducting material. The studs or bars are 
caused to adhere securely by placing their bases on the central 
conducting plate and moulding or pouring around them some 
suitable material such as pitch. The prisms, strips, or bars may 
be reduced either before or after being placed in contact with the 
central plate and may be securely held in place by a grating of 
lead cast or made to fit over them, the studs projecting through 
apertures, orif the central plate is of metal, the studs or prisms 
may be passed through holes therein, or wire gauze is coated on 
both sides with the active material. Short wires pass trans- 
versely through the active material and through the intermediate 
plate. Solutions of sulphates or acid sulphates of the alkaline 
metals or phosphoric acid may be employed as the exciting 
solution. (November 20, 1883). 

5471. Telegraph and Telephone Lines, &c.: H. H. 

e, London. (J. C. Chambers, Cincinnati, Ohio, and N. C. 
Gridley, Chicago, Il., U.S.A.) (6d. 7 Figs.}—One or more induc- 
tion wires are arranged in close proximity to the aérial conductors 
and are insulated from the supports, conductors, and earth. If 
the conductors are insulated they may surround the induction 
wire. (November 20, 1883). 

5472. Electric Lamps: H. H. Lake, London. (T. J. 
McTighe and J. T. McConnzil, Pittsburgh, Penn., U.S.A.) 
(6d. 3 Figs.}—A short circuit, across the terminals of the lamp, 
has two interruptions or “‘ breaking points,” one adapted to be 
closed by the weakening of the feed or main magnet or the 
bnormal strengthening of a shunt magnet, and the other adapted 
to be opened by the pressure of one carbon upon the other, and 
closed by their separation. Referring to the illustrations, the top 
plate, which is rigidly connected to the bottom plate, carries the 
main magnets C and the shunt magnets D, A horizontal lever F is 
pivotted to a fixed bracket, and one end is pivotted to a vertical 
arm carrying the crosspiece b, to which the cores of the hollow 
main magnets C are attached, and the other end is connected to 
the cores of the shunt magnets D in a similar manner. A vibrating 
lever f, pivotted at one end to a fixed support, fulcrums upon a 
curved surface of the lever IF’, and the other end is connected to a 
standard g projecting upwardly from a box A surrounding the 
toothed carbon-holderG. A small pinion, journalled in the box h 
and engaging with the rack teeth, carries on its shaft the escape- 
ment wheel 7, which is controlled by a weighted escapement pallet 
pivotted to the standard g, and engages with a detent m pivotted 
to an arm projecting fromthe box. The magnets C when excited 
raise the end of the lever F, thus lifting the lever /, box A, and 
(the wheel i being locked by the detent m) therod G, and estab- 
lish the arc, the change in the fulcrum of the lever f compensating 
for the increasing attraction as the cores are drawn into the 
magnet. When the arc becomes abnormally long, the magnets D 
lower the lever f, box A, and rod G, and eventually the toe of the 
detent m comes against an adjustable stop, releasing the wheel i, 
and allowing the rod G to descend, the descent being regulated 
by the weighted pendulum. The rod G and standard g pass 
through an opening in the lever F, to which is attached near one 
end the adjustable retractile spring p''. The vertical arm connect- 
ing the lever F and crosspi db is lated from the piece b, but 
has a slight vertical play in relation to the piece b, which piece 
when unattracted rests in contact with an insulated metallic 
washer on the vertical arm and a pin depending from the washer 
bears against a contact brush t. The lower carbon-holder slides in 
an insulated metallic socket, and an insulated pin on its stem 
bears upon a spring P, which holds the carbon-holder slightly 
raised and also makes a contact, except when the upper carbon 
rests upon the lower. The spring is in connection with the brush 
t and the contact piece to the insulated metallic socket and by a con- 
ductor to the — terminal. The normal circuit of the lampis from 
the + terminal through the coils C and by a brush to the rod G, 
carbons, metallic socket and — terminal} The attraction of the 
magnets C on the piece b breaks the contact with the washer, The 
arc being struck the contact at P is made. If the normal circuit 
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should fail the b makes contact with the washer and a short 

circuit across the terminal is completed, the current passing from 

the + terminal by the piece d, brush ¢, and spring P, to the — ter- 
+ . a 


Fig? 
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minal. Should the carbons come in contact this circuit is broken 
1883), and the lamp again brought into action. (November 20, 


5473. Manufacture of Oxide of Zinc: A, P. Price, 
London. (2d.}—Metallic zinc, contained in the combustible and 
other gaseous products a, from the treatment of ores or 
+ acme containing zinc, are burnt and oxidised. (November 21, 


5475. Steam Hammers: J. Cochrane, Barrhead, 
N.B. (6d. 3 Figs.)—The edges of the valve and of the ports by 
which the steam enters the top of the cylinder are made of an 
angular form, and the valve can be turned independently of its 
longitudinal movement. The valve gear can be changed from 
self action to hand action. (November 21, 1883), 


5488. Furnaces for Moating ots, &c.: E. W. 
Richards, Middlesbrough. [ 6 Figs.)}—The furnace is 
provided with a series of vertical chambers so connected with one 
another and the source of heat that the heating medium travels 
over the entire length of each ingot. (November 22, 1883). 


5489. Treatment of Alkaline Salts at High Tem- 
porature, &c.: C.A. Faure, Paris. (6d. 7 Higs.)—Electric 
conductors are embedded in the material joining the bottom of 
the pan, which is preferably of comp magnesia, and serve 
to heat the furnace. (November 22, 1883). 


5494, eager Cane Mills: F. M. Rogers, London. 
(A. Leblanc, Cienfuegos, Cuba). [6d. 3 Figs.J}—This relates to 
the arrangement of the rollers, to the injecting knives which are 
placed on the underside of the bagass, and have two or more 
chambers with oblique openings, so as to prevent the retention of 
acid liquid, and to the arrangement of brake by which both ends 
of the roller can be slackened or tightened at the same time. 
(November 23, 1883). 

5502. Blast Furnaces: . M. Hardingham, 
London. (L. D. York Portsmouth, Ohio, U.S.A.) [6d. 2 
Figs.)—An air-heating stove is connected to the blast furnace. 
Air is forced through a heating stove into the base of the gas-pro- 
ducing furnace, and having traversed the same is conveyed and 
supplied to the blast furnace. The air is also supplied from the 
air-heating stove direct to the furnace. (November 23, 1883). 


5503. Telegraphic and Telephonic Apparatus: H. 
H. Lake, London. (F. Van Rysselberghe, Schaerbeele, 
Belgium). (8d. 12 Figs.|—This relates to means whereby ordi- 
nary telegrams sent by the Morse, Hughes, Wheatstone, or other 
apparatus, and telephonic conversations may be simultaneously 
transmitted by the same wire over long distances. This comprises 
two conductors with two condensers and two induction coils 
coupled on a differential system in such manner that one extremity 
of the primary of each ceil is connected with the earth, the 
secondary circuit being in connection with the telephonic station. 
(November 23, 1883). 

5509. Miners’ Lamps: E. Evans, Llanrwst. [6d. 
1 Fig.J—A cylinder is suspended by an easily fused connection 
placed near the wire gauze on the inside in such manner that if 
the gas begins burning on the inside the connection is destroyed, 
and the cylinder fallsand cuts off all communication between the 
lamp combustion chamber and the outside air. (November 24, 
1883). 

5512. Ship Railways and Carriages: J. B. 
London. [ls. 12 Figs.}|—This relates to means for raising ships 
from the water on cradles over carriages adapted to run upon two 
or more lines of rails, and for lowering them upon the carriages so 
as to maintain each of the ships in proper position and distribute 
its weight over all the carriages ; and to the construction of turn- 
tables for ship railways, the object being to deflect the carriages 
and their locomotives on to other lines. This will be fully illus- 
trated and described in an early issue, (November 24, 1883). 


5520. Burners for Increasing the Luminosity of 
Gas Flames: F. Siemens, Dr en. (6d. 4 Figs.J}—The 
lower part of the flame is surrounded with a heat absorbing and 
conducting casing which is utilised for heating the air and gas 
supply. (November 26, 1883). 

5528. Propelling and Steering Ships: B. Dickin- 
son, Bourne End, Bucks. [6d. 2 Figs.|—Two screw pro- 
pellers having blades of quick or coarse pitch, the one being 
right-handed and the other left-handed, are arranged side by side 
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with the axes parallel and are caused to rotate in unison, but in 

posite directions, The patentee states that as the blades approach 
each other in the lower portion of their spheres they press with 
equal power upon the water for the time being within their in- 





fluence, and thereby reciprocally create an increased resistance to 


their own rotation. The water thus “gripped” escapes rearwardly 
at a downward angle, governed by the pitch of the blades. As 
shown, the blades are carried by Bosses , Which support them 
away from the shaft, allowing a portion of the “gripped” water 
to pass. The water carried upwards by the blades of the propellers 
as they rise is more or less forcibly discharged through the ouvre 
grating E, and assists in Lap tape the vessel. The water thrown 
off laterally is received by side louvre gratings turning on hinges 
G at their forward ends, so that they can be operated from the 
deck to steer the vessel. (November 26, 1883). 


5530. Furnaces for Heating Iron, &c.: W. Farn- 
worth, Swindon, and W. Felton, Wilden, Wore. (6d. 
1 Fig.}—The outer casing of the furnace is made of a double sheet 
iron casing through which water is caused to circulate. Air pas- 
sages or pipes in connection with the flues heated by the escapin| 

open into other passages by which the heated air is conduc 
to the furnace. (November 26, 1883). 


5538. Compound Marine Engines: W. B. Thompson, 
Dundee, N.B. (6d. 4 Figs.J—In a three-crank engine two 
cylinders are arranged in line and connected to each crank. The 
three upper cylinders, which may be of different bores, receive 
steam direct from the boilers, and exhaust into the central of the 
three lower cylinders, the central cylinder exhausting into the 
other two. (November 27, 1883). 


5540. Secon Voltaic Batteries: A. Khotinsky, 
London, [4d. 2 Figs.|—The cell is constructed in the form 
ofa shallow trough divided by a low zig-zag partition into two 
compartments having branches interspaced with one another, 
each compartment containing a sheet or shallow layer of one of 
the clements and both being covered over the partition with 
exciting liquid. The illustration shows four superposed cells, 
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each of which is divided into two compartments by a low zig-zag 
partition B. A sheet of lead or carbon of corresponding form is 
laid in each compartment, and covered respectively with spongy 
lead and oxide of lead. The branches of the sheets as shown are 
bent into convex form. The negative plate may be zinc. The 
compartments may be charged with a layer of mercury less deep 
than the partition B and a solution of ammonium chloride or 
magnesium sulphate. Mercury and zinc may be employed as the 
electrodes. (November 27, 1883). 

5546. Lathes: J. A. B. de Castelberg, Chaunde- 
fonds, Switz. (6d. 5 Figs.}—This relates to the chucks for 
holding the work and to the tool holders of lathes especially 
adapted for turning the bezels and centres of watch cases. (No- 
vember 27, 1883). 

5550. Manufacture of Manure from Sewage, &c.: 
J. H, Kidd, Wrexham. (2d.)—The dried sewage sludge is 
treated with sulphuric acid and placed in an ordinary coal gas 
purifier so as to absorb the ammonia from the gas. (Nevember 
27, 1883). 

5551. Reverberatory Gas Furnaces: W.L. McNair, 
Golden, Col., U.S.A. {l0d. 7 Figs.|—Suitable muffies, in 
which the fuel is placed, are combined with an inclined plane in 
front of the grate and upon which the fuel is banked to prevent 
the escape of volatile matter in the fuel without first ing 
through the incandescent coke. Suitable flues are provided for 
conducting air or steam through the coke. The muffles are built 
in sections and washed over wita a glazing compound. A water 
chamber is placed under the hearth. (November 27, 1883). 


5560. Traction Engines: W. Wilkinson, Wigan. 
(6d. 4 Figs]}—A worm on the engine s*ft drives a wormwheel 
on the driving axle. The crankshaft is provided with adjustable 
thrust bearings. The boiler tubes are in the form of a reverse 
curve and the length of the barrel is about one-third of its 
diameter. The superheater for rendering the steam invisible con- 
sists of tubes supported between two plates and placed coaxially 
to the boiler tubes in the smokebox or of a helical coil of piping. 
(November 28, 1883 


5564. Reduction of Iron and other Ores: A. M. 
Clark, London. (J. B. 0. Thiéblemont, Paris). (6d. 4 Figs.) 
—The ores are reduced by means of hydrogenised and carburetted 
gases without bringing the ore into contact with the solid fuel, 
the silicon and phosphorus not being reduced. (November 28, 
1883), 


5568. Manufacture of Bessemer Metal: H. D. 
Pochin, Barnes, Surrey. [6d. 4 Figs.)}—The converter is 
lined with masses of chromate of iron otherwise known as chrome 


ore. The illustration shows a Bessemer converter lined with 








lumps A of the chrome ore, shaped so that the pieces fit each 
other the pieces being built up within the shell B and cemented 
together. The lumps A may have a backing of firebrick. The 
lining may consist of irregular lumps of the chrome ore cemented 
with a mixture of coal tar pitch and magnesian limestone, or the 





furnace may be lined with a mixture of coal tar pitch and mag- 
nesian limestone, which is studded before it is set with masses of 
the chrome ore. (November 28, 1883). 


5577. Manufacture of Coke for Obtaining Products 
therefrom, &c.: A.B. Cowan, oor, Durham. 
(6d. 6 Figs.]|—This relates to the process described in Jameson’s 
Specifications 1947 and 5076 of 1882, Steam is injected into the 
resulting gases, and the condensed watery and oily products are 
separated. (November 29, 1883). 3 


5584. Electric Igniting Apparatus: H.J. Haddan, 
London. (£. Witte, Vienna). (6d, 2 Figs.}—This consists of 
an electrophore of vulcanite or resin placed on a metal plate, and 

rovided with a handle and with sleeves, and tubes containing 

woe sy impregnated with inflammable liquid, the vapour 
from which is ignited by the electric spark. (November 30, 1883). 


5587. Working Audible Fog Signals : J.R. Wigham, 
Dublin. [4d. 1 — gas engine and air compressing 
pump are combined with an audible fog signal apparatus, the 
gas engine shaft working the air pump through a pinion loose on 
the engine shaft, and capable of being secured by friction discs or 
their equivalents. (November 30, 1883). 


5643. Rolling Mills: C.D. A London. (W. Garrett, 
Beaver Falls, Penn,, U.S.A. (6d. 5 a relates to an 
arrangement of rolling mill for heating and reducing a steel bloom 
at one heat by a continuous rolling operation, toa rod or wire and 
reeling the same as it is delivered from the last pair of rolls. 
(December 4, 1883). 


5701. Steam Engines: T. E, Craven, Leeds. ((. 
Price, Baltimore, Maryland, U.S.A.) (6d. 6 Figs.|—Referring 
to the illustration, two outlets D D! at a distance from the ends of 
the cylinder slightly greater than the thickness of the piston, com- 
municate respectively with the ends of the steam chest. Suppos- 
ing the steam to enter the cylinder at the end A, through the valve 
port h! as shown, it forces the piston to the other end of the cylinder, 
and as soon as it uncovers the port D! a portion of the steam passes to 
the steam chest behind the part H of the main valve, the valve Kt 
being perforated to allow steam to pass freely through it, and the 
outlet c' being closed by the valve K', the valve H is thus moved, 
causing the p ges h! to t the port L' with the steam F and 
the port L with the exhaust G, and a collar on the stem I' comes 
in contact with the valve K' causing it to open the outlet c' to the 


W. 


























exhaust G and closing the passage D', so that the steam entering 
that end of the cylinder cannot enter the steam chest. In order 
that the valve H shall be forced to make a complete stroke a 
lever is_pivotted at one end and a projection at the other end is 
attached to an extended spiral spring or its equivalent having its 
axis parallel to the lever when the lever is in its central position. 
If the lever be moved to one side or the other, the spring will 
thus tend to draw it further in the same direction. The end of 
this lever is received in a slot in the valve H, and when the steam 
has forced the valve beyond its centre the spring’ causes it to 
complete its travel. This lever is controlled by a handle and by 
pushing this lever in the opposite direction to which it was moved, 
the engine will be reve . The engine will continue to run in 
the direction in which it is started by the handle, the handle 
being used for starting, stopping, and reversing. (December 11, 


1883) 

5874. Electrical Conductors: R. H. Brandon, 
Paris. (H. F. Campbell, Concord, N.H., U.S.A.) (6d. 6 Figs.) 
—The cable is composed of a series of independent insulated con- 
ductors. The insulation may consist of cotton, rubber, or pa- 
raffine, and is covered with an envelope of paramagnetic or de- 
magnetic material such as iron coated with tin, zinc, or copper. 
(December 27, 1883). 

5876. Cold Drawing and Compressing Rods, Bars, 
and S : R. H. Brandon, Paris. (C. C. Billings, 
Boston, U.S.A.) [8d. 11 Fige.J]—The rod is drawn through an 
adjustable die, and afterwards subjected to the action of the 
straightening machine opposite the bearing points which are out 
of straight line, and the rod is then bentin the direction opposite 
the crook until sufficient set has been produced to overcome 
the crook. (December 27, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 


INTERNATIONAL HEALTH Exuisition Lrprary.—This 
library has now been open for about three weeks and 
appears to be a good deal appreciated by the public and 
ic engaged in special business in connection with the 
objects of the Exhibition. Considering the short time 
that has elapsed since the scheme was first put in opera- 
tion, the librarian, Mr. Carl A. Thimm, is to be con- 

ratulated on having so complete a collection of works 
Cot on the subjects of health, education, and dress 
under his control. A sub-committee has been appointed 
by the executive in connection with the matter and meets 
at stated intervals. The Secretary of State for Foreign 
Affairs has issued to British diplomatic representatives 
abroad a circular requesting that they will endeavour to 
obtain reports on works bearing on the administration of 
the sanitary and education departments of the countries 
to which they are accredited. Authors and publishers 
throughout Europe, mayors of boroughs and chairmen of 
local boards, the authorities at various health resorts, have 
also been invited to contribute. The number of volumes 
received up to the present is estimated at about 10,000. 
The librarian is collecting current numbers of all medical, 
sanitary, educational, and other literary and scientific 
journals, which are placed on the tables of the reading 
room which is in connection with the library. The rooms, 
which are open free to the visitors of the Exhibition, have 
been tastefully decorated and furnished by Messrs. Liberty 
and Co., of Regent-street, 
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British Mining ; a Treatise on the History, Discovery, Prac- 
tical Development, and Future Prospects of Metalliferous 

Mines in the United Kingdom. By Rosert Hunt. 

London: Crosby Lockwood and Co. [Price 63s. ] 

Tus large book of nearly a thousand pages in 
quarto is the result of a compilation, extending 
over thirty-seven years of labour, made by a 
Government official, Mr. Hunt, as Keeper of 
Mining Records of the United Kingdom, has had 
opportunities for such a task not enjoyed by any 
one else, and has evidently made the must of them. 
He organised a voluntary system of collecting 
returns of mineral produce, with the help of which 
the ‘‘ Mineral Statistics of the United Kingdom” 
was produced annually. He assisted in establish- 
ing a system of technical instruction for young 
miners in their own districts, under the title of 
‘* The Miners’ Association of Cornwall and Devon- 
shire.” He collected a large amount of informa- 
tion of a practical character from mine agents in 
every division of these islands, and studied every 
useful publication bearing on his subject. Finally, 
he has now completed one of the most valuable 
works of reference of modern times under the title 
of ‘‘ British Mining.” 

The divisions of Mr. Hunt’s volume consist of 
books. Book I., of 188 pages, is historical. Book 
II., of 110 pages, treats of the formation of metal- 
liferous deposits. Book III., of 250 pages, is about 
practical mining. Book IV., of 60 pages, deals 
with the bases of future prospects. An appendix 
of 22 pages contains a large amount of valuable 
statistics of produce, sale, and export; and a 
glossary of mining terms aptly concludes the whole. 

The language and style adopted are good, and 
the treatment of the various subjects, laborious, 
conscientious, and scientific. For those not prac- 
tically interested in mining operations of any sort, 
the introductory book dealing with the archeology 
and history of British mining will form an attractive 
and interesting study. Insuch matters, new lights 
on old subjects sometimes appear vividly. For 
instance, there is a very prevalent belief that the 
ancients were incapable of mining to any great 
depth, and confined themselves to surface working 
of a very crude sort. Yet in a quotation from 
Carew’s ‘‘Survey of Cornwall” we find him thus 
referring to Diodorus Siculus : ‘‘ These load works, 
Diod. Sic. 1. 5, cap. 8, seemeth to point at where, 
he saith, that the inhabitants of Velerium Pro- 
montine digge up tin out of rockie ground. From 
some of their bottoms you shall at noonedayes 
descrie the starrs.” 

The long-abused King John appears to have been 
the champion of liberty in mining matters, as well as 
with regard to ecclesiastical and papal oppression. 
His charter of October 2%, 1201, declares the 
freedom of all the tin workers of Cornwall and 
Devon ; he also drove away the speculative Jews 
that had enriched themselves out of the serfdom of 
the tinmen, and had maintained the monopoly of 
the profits; the Stannaries thus came under direct 
Crown ownership, a moderate toll per pound of tin 
was fixed, and the tinmen were not only quit of all 
pleas of serfdom, but also ‘‘ free to dig tin anywhere 
in the moors and fees of bishops, abbots, and 
earls,” as well as to divert watercourses. How 
many practical monopolies exist at the present day, 
without the ability of a Wrotham, or the courage of 
King John, as removing influences ! 

The fac-simile at page 154 of a rude map of the 
Myne deeps, or Mendip minerys, made about 1480, 
with accompanying sketches, is certainly a curiosity 
well worth examining. 

To the mineralogist, Book II. is of special value; 
the laws of distribution of mineral deposits, and the 
phenomena observed in deposits of metalliferous 
ore, are thoroughly and clearly dealt with. After 
the sententious and frequently hazy styles adopted 
by many mineralogists, it is refreshing to turn to a 
sensible, plain, and practical mode of treating this 
important subject. Extracts from the valuable 
papers of Mr. R. W. Fox, of Falmouth, contribute 
greatly to the more positive information given on 
this subject ; but the theories of many German, as 
well as other foreign physicists, are also set forth in 
a plain, intelligible manner. 

The section about practical mining is divided into 
five chapters : 1. On the search for and discovery 
of mineral lodes. 2. On practical operations for 
the extraction of metalliferous ores. 3. On the 
ventilation and drainage of mines. 4. On dressing 





metalliferous ores. 5. On the extraction of iron 
ores from veins and other deposits. 

Though the whole of this portion of the book is 
undoubtedly good, the parts relating to rock-boring, 
drills, explosives, charging and blasting, are espe- 
cially worthy of notice ; also the portions on the 


physical treatment of ores, sizing, dressing, 
crushing, pulverising, and calcination. A remark 


of Mr. Hunt as to the personnel is instructive, and 
may account for some losses. ‘‘'The dresser super- 
intending the stamp floors or frames has almost the 
sole responsibility of treating the tin-stuff, yet for 
his supervision he receives about two-thirds the pay 
of anable miner.” This isat Wheal Agar. Ifsuch 
a principle were applied to bishops and pastors it 
might be reasonable ; but in practical work it seems 
very false economy. As to future prospects, Mr. 
Hunt sees little hope of profitably working very 
deep minesin England. He advocates the strictest 
economy and the highest principles of honesty as 
necessary to success. 


Fire Protection of Mansions. How to Prevent Fires and 
how to Extinguish them. With Practical Remarks upon 
Water Supply and Fire Apparatus. By JAMES COMPTON 
MERRYWEATHER, M.LALE: London: Merritt and 
Hatcher. 

The numerous disastrous conflagrations which during 
the last few years have occurred in country mansions 
—tires often resulting in the destruction of build- 
ings and objects of high historical interest which no 
money can replace—have afforded ample evidence 
of the great want of efficient protection against fire 
which still exists in so many houses of this class. 
As Mr. Merryweather points out in the introductory 
chapter of the book before us, the fire risks of 
country mansions are vastly greater than those of 
houses in the metropolis, and we entirely agree 
with his remarks as to the duty of the owners of 
such residences to take all necessary steps to insure 
their safety. 

Our author divides his subject into two main 
parts, namely, fire prevention and fire extinction. 
Under the first of these divisions he deals with the 
common causes of fire and the means of avoiding 
them, while under the second section he treats of 
water supply, the various forms of fire extinguishing 
apparatus, and their management. Mr. Merry- 
weather is thoroughly conversant with his subject, 
and deals with it most judiciously, describing 
succinctly and clearly the qualities which fire ex- 
tinguishing apparatus should and should not possess, 
and explaining thoroughly how such appliances can 
be utilised to the best advantage. A final chapter 


containing particulars of a number of fires which | 
have during recent years occurred in country | 


mansions enforces the lessons which the book 
teaches. Altogether we regard Mr. Merryweather’s 
treatise as a work which should be in the hands of 
every owner of an isolated country residence, while 


ordinary householders who regard themselves as | 
under the protection of the local fire brigade may | 


read it with both pleasure and profit. 
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CANADIAN PACIFIO RAILWAY. 
No. XIII. 
RAILWAYS ROUND WINNEPEG. 

WINNEPEG, 1434 miles from Montreal, 1472 from 
Port Moody, and 1827 miles from New York by 
the three main radiating lines from its Union 
Station, bids fair to be the central city of the con- 
tinent, and probably one of the largest, within the 
very near future. It is here that the great wheat 
districts of the north-west, where 200 million acres 
of land are now ready for immediate cultivation, 
and only await the arrival of the agriculturist, 
must ultimately pour in their surplus produce, and 
whence it will be distributed over the world. 
It has already become the centre of gravity of the 
Canadian Pacific Railway system, and every mile 
added to this young leviathan to the west of this, 
must pay tribute to, and derive its instructions 
from, the central bureau of Winnepeg. Here, too, 
must be placed the large mercantile and banking 
institutions, the business and educational establish- 
ments of the whole north-west. Three great trans- 
continental lines must, for the next decade at least, 
share between them, the through business between 
the Atlantic and Pacific—the Canadian, Northern, 
and Union Pacific Railways---and of the three, from 
its physical characteristics, its favourable grades, 
low pass through the Rocky Mountains, accessibility 
to navigation at its termini, and other advantages, 
the first of these must largely control that immense 
business which will pass over this continent from Asia 
to Europe. From China or Japan this is the shortest 
route by a thousand miles to Europe, and much 
shorter than either of the others,even to New York 
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or Chicago. Neglecting fora moment the saving 
of distance on the Pacific Ocean, it is 3331 miles 
by the shortest railway line in the United States 
from San Francisco to New York, whilst by the 
Canadian Pacific it is only 2870 from Port Moody 
to the same Atlantic port. Even to Chicago it is 
66 miles nearer vié Winnepeg to the Picific than by 
| what is supposed to be the direct route of the 
Union Pacific Railway, and as the Canadian rail- 
way terminus is some 500 miles nearer to the lead- 
ing Asiatic ports than San Francisco," it is easy to 
see that traffic, which always flows like water in the 
line of least resistance, must ultimately take the 
shortest and easiest route, the lowest summits and 
the most favourable gradients, where the greatest 
practical result is obtained from the same mecha- 
nical effort. Although this was not the main object 
in its original construction, which was to remove 
the isolation of the Red River settlement, and 
open an easy access to the province, it is the parti- 
|cular value that attaches to what is known as 
| the Emerson Branch at the present time, which, 
in conjunction with the St. Paul, Minneapolis, and 
Manitoba Railway forms a direct line from Winne- 
peg to Chicago. St. Vincent, which is one of the 
northern termini of this line, is an American town, 
just south of the international line, which is here 
the 49th parallel of north latitude, and on the 
Canadian side of the line is the British town of 
Emerson, practically the terminus of the Canadian 
Pacific. It is 66 miles from Emerson to Winnepeg, 
or 65 to the junction at St. Boniface. This was the 
first piece of road that was commenced by the 
Government of the Pacific system, and the first 
completed, and was, till last year, the only means 
of reaching Manitoba by rail. Always worked as 
part of an important main line between Winnepeg 
and St. Paul, it has more the appearance and bustle 
of that than a branch, and is in fact the main line 
between one Pacific system and the American lines 
to the south. Emerson, since its birth, some ten 
years since, has become quite an important place, 
and if the energy and determination of its people 
would build up a city, this certainly deserves its 
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DREDGING OPERATIONS AT OAKLANDS HARBOUR, CALIFORNIA. 
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success. The station is quite a large building, as | 
befits the important position it occupies, and as | 
intended to be the point of transfer of all the | 
freight that requires handling or bonding, and for | 
the making up and despatching of trains, has a large | 
siding accommodation, which is often fully taxed. 
Immediately opposite Emerson, the ‘‘ Gateway 
City,” as the Emersonians call it, was the town 
of West Lynne, on the opposite bank of the Red 
River, which started into existence after Emerson 
was a few months old, under the fostering protec- 
tion of the Hudsen’s Bay Company, who owned the 
land. There was a great deal of jealousy between 
these two places. One had the railway, and the 
large staff of customs and other officials, together 
with the facilities that the railway afforded them 
for handling and despatching their freight. The 
other had at the back of it an immense extent of 
the richest prairie land and an old-established 
country, for this was the earliest start of the Red 
River settlement, and the district at the back of it 
was the first to attract immigration, when a second 
time the country began to fill up, whilst Emerson 
has only a narrow strip of prairie between the bank 
of the Red River and the rising ground of a not 
very good quality, on the top of which, some 80 or 
90 miles distant, is the Lake of the Woods. To 
secure the business that was thus naturally the | 
perquisite of West Lynne, the Emerson people, with | 
commendable enterprise, taxed themselves to build | 


> > ° ° | 
a fine new free traffic bridge across the river, thus | 


doing away with the superiority claimed by their | 
rivals, and giving, of course, facilities as to the 
railway that the others could not offer. The bridge 
was 400 ft. long in deep water with a treacherous | 
bottom, and required a draw in it not to impede the 
navigation, which, however, as far as the Red River 
is concerned, is becoming a thing of the past. The 
bridge cost 30,900 dols., which, for a town of under 
2000 people, formed rather a serious addition to 
their taxes. Worse than this, however, it did not | 
long continue as an ornament, if it ever was one, 
to the town. A short year after its completion, the 
terrible flood that swept down the Red River 
valley in April, 1882, removed this, and most of 
the other obstructions to its path, leaving nothing 


(For Description, see Page 30.) 
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WRECKING LIGHTER FOR 





THE THAMES CONSERVANCY. 


CONSTRUCTED BY MESSRS. J. AND G. RENNIE, ENGINEERS, LONDON. 
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but some Emerson Bridge bonds, with a long | better drainage afforded by the river, and to the | 
string of coupons, to remind the town that it once | fact that a gravel ridge runs inland for some dis- | 


existed. Like many other things which we call 
misfortunes, this was not a bad thing for the two 
towns. The bridge had existed long enough to 
show both places how necessary it was for each of 
them, and after its destruction the loss was equally 
inconvenient to both. Healing up their quarrels 
and forgetting their jealousies, the two rivals now 
determined to unite their corporate existences, and 
having obtained, in the session of 1882, a vote of 
30,000 dols. from the Federal Government towards 
the construction of a new bridge, the two former 
rivals, now united as Emerson, prepared to make 
the new structure, not only sufficient for their 
traftic purposes, but wide enough and strong enough 
to carry the Emerson and North-Western Railway, 
a line that, so far, had been merely on paper. This 
enterprise, the Dominion Government now endowed 
with a subsidy of 50,000 dols., and the charter of 
the railway falling into the hands of the Canadian 
Pacific, the work was at once put in hand, and is 
now complete. 

Twelve miles north of Emerson, and now about 
four years old, is a place with the ambitious name 
of Dominion City. The whole of the railway is on 
the prairie, skirting the east bank of the Red River, 
and to the right, going north, is the sloping ground 
mostly covered with alder and other trees that like 
a wet swampy soil, and forming the base of the 
Laurentian hills, a spur of the primitive rocky 
range crossed by the Dawson rou and the Lake 
Superior division of the Pacific Railway. In 


places, streams furrow the sloping sides of this 
somewhat uninviting middle land, and one of the 
largest of these, empties into the Red River at 
Dominion City, which covers the ground at the 
Due probably to the 


mouth of this Roseau River. 


























tance parallel to the Roseau, the land at the rear of 
the village is dryer and better than it is elsewhere 
above the prairie level, and the forest is composed 
of a better and more valuable class of timber. 
There is a very good agricultural district for some 
distance all round the place, and this, with the 
advantages of wood, water, and gravel, induced its 
settlement and the commencement of the town. 
Some four years since it was announced that both 
anthracite and bituminous coal were traceable in 
distinct exposures along the banks of the Roseau, 
but so far there has, for some reason or other, been 
nothing done about these coal discoveries. The 
proximity of this coal to Winnepeg (when at the 
time it was said to have been found fuel was 25 
dols. per ton, something over a halfpenny a pound), 
would make this a most valuable industry, and 
one that could not but be immensely profitable to 
the owners. Passing along the railway which fol- 
lows the river bank, some other smiling villages 


and well-stocked farms are passed, till the spires of | 
the buildings of St. Boniface mark the approach to | 
the city, the junction of the two railways being | 
immediately east of the Louise Bridge, which car- | 


ries the joint traffic into the city. 
From the central station a second branch line 


starts off to the south, and runs along the west | 


side of the river through the old settlement com- 
menced by Lord Selkirk to the international line 
at a place formerly called Smugglers’ Point, but 
now Gretna, 70 miles from Winnepeg and about 15 
or 16 miles along the boundary line fromthe Red 
River at Emerson. Here a second line of the St. 


Paul, Minneapolis, and Manitoba Railway meets | 


it, the two forming a complete duplicate line all the 
way from Winnepeg to Minneapolis, over 450 miles ; 








and as this route does not cross the Red River till 
it reaches Breckenridge, over 200 miles from the 
boundary, where there is no danger of floods, 
there is not likely again to be the same disastrous 
interruption to the traffic as that which occurred in 
| 1882. At Pembina Mountain Junction, 55 miles 
| from Winnepeg, two important branches come into 
this ; the one to the east turning towards the Red 
| River, and running across a magnificent prairie, is 
the former Emerson and North-West Railway 
shorn of its ambitious character, and now a duplicate 
| line to Emerson, passing through what was the 
| village of West Lynne, over the new bridge into 
| the joint station of the two main roads that have 
| their terminus at Emerson. The other branch 
| from Pembina Mountain Junction, which is 14 
| miles from Gretna, and due north, turns off from 
| the line at right angles and runs due west at about 
| that distance from the international boundary, and 
| is intended ultimately to continue for a couple of 
| hundred miles or more to the Souris district, but at 
present it is only complete to Manitoba City or 
| Manitou, 56 miles from the junction, or 102 from 
| Winnepeg. Itis between this line and the boundary, 
| the Mennonite reserve has been established, 
| which comprises seventeen townships, and extends 
| 40 miles along the boundary line. This reserve 
| contained in 1880 a population of 3921 people, 
| divided amongst thirty-four villages. The first 
| settlement of these people was made in 1876, 
and in 1880 they had under cultivation 10,656 
acres, and a surplus of wheat that year of 300,000 
bushels. There are Mennonites scattered all over 
the United States, and some few in older Canada, 
not generally in large numbers, but here and there 
in small bodies. They or their ancestors left 
Germany when it became law that every male sub- 
ject should become a soldier at acertainage. Some 
of them came to America before this with William 
Penn ; these settled in Pennsylvania, and thence 
hived off to other States and Canada, but the greater 
number went to Russia, where they were allowed 
to remain peaceably and without the necessity of 
military service until recently, when the same 
obligation that had driven them out of Germany 
| again led to their expatriation from Russia. Send- 
| ing off as their avant couriers some of their number 
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to negotiate with the Canadian and United States 
Governments, a large party of them were accommo- 
dated at this place, where they have proved most 
excellent and thrifty citizens. They claim to be 
the oldest Protestant denomination in existence, 
and to be analogous in their religious views and 
observances to the Waldenses. They take their 
name from Menno Simon, who was a powerful 
evangelist amongst the Waldenses, the founder of 
the new sect, and by whose name they were ulti- 
mately called. 

A third branch from Winnepeg contains the 
Gretna line, along the west bank of the river, ex- 
tending north from the city toa point near the mouth 
of the river, opposite to Selkirk, and called West Sel- 
kirk, 22 miles long, passing all the way through the 
old Red River settlement, where the land has been 
under cultivation almost seventy years, and still 
shows no sign of exhaustion. The main line from 
Lake Superior to St. Boniface, and forward by the 
Emerson branch on the east bank of the river, left 
out all the old settlement, which had been, exvept- 
ing near St. Boniface, entirely on the west bank, 
and this new branch to West Selkirk was partly to 
rectify this local need, passing through Kildonan, 
St. Paul’s, and St. Andrew’s, and following the course 
of the old road along which the original farms were 
laid out, narrow in front and extending back about 
amile. The track ends on a new wharf at the foot 
of the Rapids, and in direct connection with the 
navigation of Lake Winnepeg. It is expected that 
avery heavy timber business will be done at this 
point, as along the shores of Lake Winnepeg and on 
Winnepeg River there is a large quantity of valuable 
timber, and a number of sawmills have been erected 
at suitable localities to convert it into the required 
dimensions for building and other purposes. A 
large establishment, the North-West Lumber Com- 
pany, have erected mills at Selkirk, with a capacity 
of 25 million feet of boards per annum, and it is 
expected that this enterprise will not be the only 
one to be put into operation at this point. Large 
quantities of cord wood also will find their way by 
this access to Winnepeg as fuel for the city, and the 
general idea seems now to be, that this West Sel- 
kirk willbe the shipping port for Winnepeg, the 
Greenock of this western Glasgow. A short branch 
from the main line at East Selkirk comes to the 
river on the opposite side called the Colville Branch, 
two miles long. Lake Winnepeg is 264 miles long 
by an average of 35 miles wide, containing an area 
of certainly not less than 9000 square miles, and is 
probably half as large again as Lake Ontariv. Con- 
nected with it, and parallel to it, are two other lakes, 
Manitoba and Winneposis, being together nearly as 
long as Winnepeg and about half its breadth. The 
water area of these three lakes may equal if it 
does not exceed Lakes Erie and Ontario put 
together. Besides the Red River and the Winne- 
peg, which come into it at the south end, it is 
the recipient of the two Saskatchewans with their 
4000 or 5000 miles of navigable waters draining 
the land almost to the foot of the Rocky Moun- 
tains, and a great number of other rivers from 
the east and west, which together drain 400,000 
square miles of territory, probably more than any 
other lake in the world. The waters of this lake 
have been variously estimated at from 630ft. to 710ft. 
above the sea, and they find their outlet by the 
noble Nelson River, a little over 400 miles long, and 
in every respect a first-class stream, which breaks its 
way through a low pass in the great Laurentian 
range. Port Nelson, at the mouth of the river, is 
about 80 miles nearer to Liverpool than New York, 
and although but little known at present is destined 
to be an important sea-port. For 200 years, from 
two to five vessels per annum have sailed from this 
place for European or American ports, and often 
under the convoy of a man-of-war. It is this 
port or a place to the north of it, Fort Churchill, 
towards which Canadian aspirations now tend as the 
future shipping place of the wheat crop of the 
north-west, aud whenever this great desideratum is 
carried out, it effectually settles the question of the 
wheat supply for England. The south end of Lake 
Winnepeg is very shallow, as might be suspected 
from the immense amount of detritus brought down 
by the Red and Winnepeg rivers, the marshy 
shores abound with fresh-water shells, and are the 
haunt of innumerable aquatic birds, amongst which 
are eight or ten varieties of ducks, two of geese, 
pelicans, cranes, bitterns, and plovers. 

The Red River enters Lake Winnepeg through an 
immense area of rushes and willows by four mouths, 
the surface of the land being about on a level with 


the lake, and it is six or seven miles from the lake 
before what can fairly be called dry land is reached. 
The exact junction is indicated by a sand bar, on 
which there is not more than 3 ft. of water in its 
normal condition. During the summer months an 
immense area round this delta, which is covered by 
water the whole spring, produces a rank profusion 
of those species of grasses which delight in a rich 
marshy soil, and large quantities of this ‘‘ marsh 
hay” are made by the Red River farmers during 
the summer and fall, which must all be removed 
before the winter is over, or the freshets in the 
spring would take it away. About six miles above 
the bar, Netley Creek comes in from the west, 
which seems to be the outlet for an immense 
quantity of the spring freshet, which, leaving the 
river above, flows over the low wet prairie to the 
back of the settlement, and is intercepted again by 
Netley Creek, which restores it to its original 
channel. A little below Indian Village, which is 
14 miles from the mouth of the river, the whole 
land rises, the river banks are 20 ft. above the 
water, the timber grows to an imposing size and in 
considerable variety, and all the aspects of a level 
fertile country gradually come into view. The old 
Stone Fort, which is the basis of the settlement of 
West Selkirk, is seven miles above this, and 21 
miles above that again was Fort Garry, which now is 
Winnepeg. 

Two miles on the main line west. from Winnepeg, 
a fourth branch turns off, originally a portion of the 
old line to Portage la Prairie, which was not pulled 
up when that line was condemned, and which is now 
the Stonewall Branch, 18 miles long from the junc- 
tion, or 20 miles from Winnepeg. By this old 
route it was 70 miles to Portage la Prairie ; it is 
by the new air line only 56 miles. Twelve miles 
along the road from Winnepeg is whe* is called 
Stony Mountain, which is about th. smallest 
mountain perhaps that ever was designated by that 
name. Itis in fact an upheaval of a bed of limestone 
60 ft. abovethe prairie level, which shows a bold front 
facing to the west. The rock is highly magnesian, 
containing often small embedded masses which 
appear to hold magnesia in a greater proportion 
than lime, but it supplies Winnepeg with an excel- 
lent building material, harder and whiter than the 
Niagara formation, and laminated in layers from 
2 in. to 2 ft. in thickness; when burnt it makes 
excellent lime, better and harder than the ordinary 
mortar of the older provinces. The provincial 
penitentiary has been built at this point, close to 
the railway, and one of the noticeable objects at 
present there is a herd of tame buffaloes running 
with the domestic cattle, and so far this experi- 
ment of the warders of the penitentiary appears 
to be asuccess. These bisonsare hearty, vigorous- 
looking animals, fat and sleek, and excellent repre- 
sentatives of the original cattle of the district, 
but after a few crosses the buffalo characteristics 
seem to disappear, as the half-bred calves show 
much more of the domestic than the bison pecu- 
liarities. Excepting this little rise at Stony 
Mountain, the whole of this branch, in fact the 
whole of the district to Portage la Prairie by either 
route, is flat, excellent farming land of the pure 
prairie type. The soil is a thick stratum of rich 
black loam, overlying a light-coloured clay often 
mixed with fine stone gravel, and a sand of a light 
shade containing more or less lime. Insome places 
there are poplar ridges crossing the country, and 
many of the low lands are too wet at present to be 
of much use for wheat growing, but there is very 
little land that cannot be drained, and as breaking 
the sod proceeds, all will alike come into work, 
and prove, as may be seen at the Portage now, one 
huge wheatfield divided only by almost invisible 
barb wire fencing, stretching over vast areas, and 
giving in the season a magnificent forecast of what 
the future of this great prairie will be when it is 
fully peopled and brought into thorough cultiva- 
tion. 

Besides the two main lines of the Canadian 
Pacific and the four branches which diverge from 
Winnepeg, there is a seventh railway that has 
made some progress, and has already some fifty 
miles in operation known as the Manitoba and 
South Western, ; at least two others are tolerably 
certain to be commenced at an early date, thus 
making this ten-year old city already a consider- 
able railway centre. The main line west follows 
generally the valley of the Assiniboine River for 
the next 180 miles, so far as such a tortuous stream 
can be said to be followed by any road with any 


the rich prairie soil in a trench from 30 ft. to 40 ft. 
in depth, and with an average and very uniform 
breadth of about 180 ft. Its course from the junc- 
tion with the Red River is north-west, until it 
makes its first main bend 23 miles by the winding 
of the river, and 16 by the road, where its direction 
is first south-west and then west. After making this 
bend its course is so remarkably crooked that a 
straight line drawn through the tract of country 
in which it meanders for a distance of 12 miles, 
would be cut eighteen times by the river, and yet 
in only four places would the river be 1000 yards 
from this centre line. In 1858 the last farm-house 
going west was 33 miles from Fort Garry, and in 
this distance there were only nine houses and 
farms. 

Portage la Prairie, the first town of any preten- 
sions, 56 miles from Winnepeg by the new route, the 
air line, unlike most of the stations on the railway, 
is not altogether a new creation ; for the place has 
been known and named for a century as being the 
nearest point that the Assiniboine approaches Lake 
Manitoba. The old portage or carrying place 
between the two waters is nine miles long, and it 
is stated that at seasons of extraordinary high 
water the canoes from each can approach the other 
within a very short distance. This was in the old 
days a very important line of communication, and 
preferable to Lake Winnepeg as the route to 
reach the Saskatchewan and all the north-west 
country to the back of it, as Lakes Manitoba and 
Winneposis are far quieter and safer for canoeing 
than the rough tempestuous waters of the larger 
Lake Winnepeg. ‘The Portage, therefore, early 
became a place of importance ; here Verandrye built 
his ‘‘ Fort 4 la Reine,” and this was followed by 
others, until the Hudson’s Bay Company made this 
an important business depot. 

Indian tradition tells us that this country was 
formerly occupied by the Mandans, one of the most 
advanced of the Indian communities; that the 
Crees occupied the prairie country to the north- 
east, whilst the Assiniboines, the natural enemies 
of the Crees, lived to the south-west and south. 
Both of these nations at an early period came into 
possession of firearms, the Crees from the Hudson's 
Bay Company and the Assiniboines, who traded 
with Du Luth, and these two finally drove out 
the Mandans, who took up their abode on the 
Coteau de Missouri. After their expulsion this was 
the battle ground of the Crees and the Assiniboines, 
both at that time numerous and powerful nations, 
and the only point upon which they were in accord 
was the occasional pillage and murder of the white 
traders. In 1780 the Assiniboines were in full 
possession of the country, and at that time there were 
at the Portage three small forts belonging to three 
different fur companies and each guarded by a few 
men. The Indians came as usual noiselessly and 
without the least warning, and in a short time two 
of the small parties were massacred and the booty 
carried off. The third post was defended by a 
Mr. Bruce, who was known amongst the Indians by 
the formidable name of Ketchie Minkman, that is 
Big Knife, and he proved true to his name, for they 
had to draw off their diminished numbers, leaving 
the resolute Bruce in possession of their slain and 
of his fort. Next year the small-pox broke out 
amongst the Assiniboines, and as late as 1815 their 
bleached bones might be seen near their former 
encampments in this and the Red River valleys ; 
since that time they have been only the miser- 
able remains of their once powerful tribe. 

The more modern history of Portage commences 
about 1854, when a clergyman of the Church of 
England, Archdeacon Cochrane, who was visiting 
the country with missionary views, purchased from 
a Salteaux chief who had the ‘‘ right of occupancy,” 
for the sum of 10l. sterling payable in merchandise, 
a parcel of land comprising thousands of acres, 
worth as much to-day per acre as he paid then for 
the whole lot. Here a mission was commenced by 
this earnest and shrewd pioneer of the Cross; a 
church and parsonage were built, and as the arch- 
deacon had a view to the earthly as well as the 
heavenly interests of his parishioners, he also built 
a windmill and other secular structures, which, 
together with the more sacred edifices, formed the 
nucleus of a half-breed settlement henceforth to be 
known as the Portage. To this a detachment of 
whites and half-breeds from the Red River betook 
themselves, and so it became a village even before 
Winnepeg could boast such an advantage. In 18&0 


it was incorporated as a town, and the population 
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800 to 2000. Building operations for the last three 
years have been very brisk, and its position and 
continued progress are now assured. Last year no 
less than nine hotels were in existence, and the 
rush was so great that it was a privilege often to 
have the floor tosleep upon. It is undoubtedly the 
most promising agricultural district near Winnepeg, 
and so far the best developed, the whole of the 
land between the river and the lake being taken up 
and in thorough cultivation. It is this lake which 
has given its name to the provinces, and which 
itself is named after a small mysterious island, in 
the lake from which, in the stillness of the night, 
issues strangely sweet musical sounds. The Ojibway 
Indians, who dwell in that neighbourhood, believe 
this island to be the home of the ‘‘speaking god,” 
which the word Manitoba means in their language, 
and will not land upon or approach it on any con- 
sideration, thinking that this would be a desecra- 
tion which would be followed by some terrible fate 
for their impiety. The sound is caused, it has been 
ascertained, by the beating of the waves on some large 
and peculiar-shaped pebbles along the shore. These, 
with fragments of fine-grained, compact, sonorous 
limestone, that have fallen from the cliffs above, are 
rubbed together by the action of the water, and 
give out a tone like distant church bells. This 
natural music is heard when the wind blows from 
the north, and as it subsides low plaintive notes, 
resembling the voices of an invisible choir, are 
audible. It has‘ybeen compared to a chant of the 
voices in some of the Catholic churches in Europe, 
when the sound is deadened and mellowed by the 
heavy drapery which conceals them from the con- 
gregation. The effect here is very impressive. 
Tourists in the vicinity have been awaked at night, 
under the delusion that chimes of bells were ring- 
ing at a distance, and that their tones were heard 
rippling over the lake. The Ojibways have a great 
number of legends about their speaking god, whom 
they profoundly and religiously revere, 








THE INTERNATIONAL HEALTH 
EXHIBITION, 


THE DalIRIEs. 


Tue large retail dairy establishments which have 
been organised in London within the last few years 
form a notable feature in the economy of our 
metropolitan food supply. These are well repre- 
sented at the Exhibition by means of three working 
dairies in which the complete processes of prepar- 
ing dairy produce for consumption are carried on. 
These establishments are all situated in the great 
south gallery, or rather in special structures built 
for the purpose which open into the south gallery. 
The first exhibit met with in passing from the 
main entrance, is that of Messrs. Welford and Sons, 
Limited, of Elgin-road, Maida Vale, and the Home 
Farm, Willesden. This is a model dairy intended 
to illustrate the system carried out by this firm, 
and which has been perfected under the supervision 
of Drs. B. W. Richardson and F. A. Mahomed. 
Adjoining this is the exhibit of the London and 
Provincial Dairy Company (Messrs. Fuller and 
Watts, proprietors), who have several London 
establishments, the chief being at 4, Halkin-street 
West, Belgrave-square, and whose produce is ob- 
tained from their farms at Whistley, near Devizes. 
The third display of this nature is that of the 
Express Dairy Company, Limited, of Bloomsbury 
Mansions, W.C., and Goat Farm, Dorking. 

There is a good deal of similarity about all these 
establishments, although Messrs. Welford’s may 
perhaps claim to be the most artistic in design, the 
south gallery front being a pleasing representation 
of an old English exterior. The cows are placed in 
suitable sheds at the back of the premises, the 
centre part is occupied by the utensils used, whilst 
in front there is a retail bar from which buns and 
milk, curds and whey, strawberries and cream, and 
other delicacies are dispensed to the public with a 
briskness that should prove highly encouraging to 
the proprietors. 

The principal objects of interest on these stands 
are the centrifugal separators which are used for 
skimming milk. Since Mr. Wannieck, of Briinn, 
introduced Lefeldt’s apparatus to the British public 
in 1879* the centrifugal system has made great pro- 
gress in the estimation of dairy produce workers, 
and at the present time the old system of separating 
cream from milk by allowing them to stand may be 
considered almost obsolete in large dairy establish- 





* See ENGINEERING, Vol, xxviii, p. 21, 





ments. Of late several new descriptions of sepa- 
rators have been introduced, the Swedes and Danes 
apparently having taken the lead in this field of in- 
ventive ingenuity. It was stated, however, at the 
recent milk conference held at Gloucester that a 
new design was coming from America that will 
distance in effectiveness everything that has pre- 
ceded it. 

.At the present time De Laval’s apparatus, which we 
illustrated on page 341 of our thirty-second volume, 
is probably the one best known. This is shown at 
work on all three of the stands under notice. As in 
Lefeldt’s machine, a containing vessel is mounted on 
a vertical spindle. In De Laval’s separator, how- 
ever, the operation is continuous, whilst the former 
had to be stopped in order to empty out the 
skimmed milk. 

In the machines shown at the Exhibition the 
separating cylinder is about a foot in diameter, 
and at the bottom of this is placed a cup contain- 
ing asmall cone. On to this cone the milk falls in 
a continuous stream and escapes from the bottom 
of the cup, through a small pipe provided for the 
purpose, into the cylinder, where the separation 
takes place forthwith. The heavier constituents 
force themselves to the outer part of the cylinder, 
and find an exit through a bent pipe, which ter- 
minates in a small orifice in the upper part of the 
revolving vessel, which in turn leads to an outer 
stationary compartment, which is provided with a 
suitable outlet pipe. The cream remains in the 
centre of the revolving mass, forming an annular 
core. As this increases by the constant addition 
of milk, it rises in the upper part of the vessel 
until a small opening is reached which allows 
of its exit into a stationary outer casing from 
whence it is drawn off by a pipe. The machines 
are designed to run at the excessive speed 
of from 60006 to 7000 revolutions per minute, 
and it is said that 60 gallons of milk can be sepa- 
rated in an hour, although in ordinary practice we 
believe that 35 to 45 gallons would be a fair esti- 
mate. This machine obtained a gold medal in 1882 
at the Royal Agricultural Society’s Show at Read- 
ing, and since its introduction over 1700 have been 
sold. One horse-power is required to drive it. 

The Express Dairy Company show two novel 
centrifugal separators, viz., the Nakskov, manu- 
factured by the Dairy Supply Company, and a large 
double machine known as the Hamburg. The 
former has a vertical spindle, but unlike others we 
have referred to, the driving pulley is above the 
revolving chamber, so that there is less likelihood of 
the belt getting wet and slipping. The method of 
extracting the products of separation is, we believe, 
novel in this machine, and it is also claimed that 
improvements have been introduced in the lubri- 
cating arrangements of the foot-step bearing of the 
vertical shaft. We have not seen the machine in 
work and have failed to get further information on 
its special features. The second separator shown on 
the Express Company’s stand is a double horizontal 
machine, that is to say, the shaft lies horizontally in 
its bearings, the separating vessels revolving in a ver- 
tical plane. The latter overhang at each side of 
the foundation on which the apparatus is mounted. 
The centre part of the casing of the containing ves- 
sels is left open, and through the orifice thus left a 
tube can be projected, until it is brought in contact 
with the interior surface of the revolving mass 
of milk and cream, the latter of course being in 
the more central part owing to its less specific 
gravity. The tube strikes the interior of the 
cream annulus at a tangent, and its edge therefore 
detaches a continuous stream of cream which flows 
downwards through the bore of the tube into a 
suitable vessel provided for it. The action of the 
tube may be likened to that of a lathe tool turning 
out a piece of hollow work, and indeed so far is the 
similitude carried that, we are informed, the ma- 
chine will spring or ‘‘ chatter” if the cutting edge 
of the tube is not kept fairly sharp. We cannot 
say that we noticed any phenomena of this de- 
scription in the machine at the Exhibition, but 
probably in this case the ‘‘ tool” had been recently 
ground. The running speed is 1500 revolutions 
per minute, at which rate it is said that from 120 
to 140 gallons of milk can be separated in an hour. 

At the recent Gloucester Milk Conference, to 
which we have already made reference, Mr. Al- 
gernon Fawkes, the manager of Lord Vernon’s 
Dairy Factory at Sudbury, Derbyshire, gave some 
interesiing particulars of the value of centrifugal 
separation. Taking as an example the fixed 
quantity of a million gallons of milk, Mr. Fawkes 





assumed that 330,000 lb. of butter would be pro- 
duced, and if this were made from sweet cream it 
would realise 2d. per pound more, which would 
represent an additional 2750/. on the receipts. The 
separated or skim milk would amount to 900,000 
gallons, and under the old system this would be 
only fit for the pigs, and worth accordingly about 
a penny per gallon, or 37501. Separated milk, how- 
ever, as opposed to skim milk, can be sold for 
3d. per gallon, which would give a total of 11,250/. 
Referring to the quantity of butter obtained from 
a given quantity of milk, Mr. Fawkes stated 
that last year 5,001,321 lb. of milk were re- 
ceived at Sudbury Dairy, and for each pound of 
butter produced 29.9 lb. of milk were required, 
but better returns were expected in future. After 
a separator had had 952 gallons of milk passed 
through it, 4} lb. of sediment, consisting princi- 
pally of manure, were taken out. This was in the 
summer when the cows were out to grass, in the 
winter the quantity of refuse matter would un- 
doubtedly be greater, yet, even with the propor- 
tion mentioned, the refuse matter in a million 
gallons of milk would amount to about two tons. 
The value of centrifugal separation in this respect 
was pointed out in our first notice of the system in 
the year 1879. 

Machines running at the remarkably high speed 
of six or seven thousand revolutions a minute 
naturally require to be well kept up, as any slight 
inaccuracies of adjustment would be likely to 
become speedily exaggerated. In order to attend 
to this point a skilled mechanic with a special 
knowledge of the apparatus would be necessary, 
and in addition to this a competent and reliable 
man is required to superintend the working of 
the machines. It is this fact principally that 
limits the range of usefulness of mechanical 
separators to large establishments. Mr. Fawkes 
gives an instance of a farm consisting of 252 acres 
of pasture and 66 acres of arable land, the milk 
produce of which was a little over 39,000 gal- 
lons a year. One separator working eight hours 
a day and passing 35 gallons an hour would dispose 
of 280 gallons of milk, whilst a large Danish sepa- 
rator would be capable of dealing with over 600 
gallons a day. Now, one operator could manage 
six machines almost as easily as one, in addition to 
which a motor capable of driving half a dozen sepa- 
rators would not be very much dearer than that 
required for one, and practically would want no 
more keeping up. 

There are several varieties of churns exhibited on 
the three establishments. Messrs. Welford appear 
to favour Taylor’s eccentric, which is composed of 
an octagonal vessel made of hard wood staves and 
having projecting bosses or points inside. The 
journals on which the barrel rotates are placed on 
the ends eccentrically, and are not opposite to each 
other, so that the barrel revolves on an imaginary 
line diagonal to its axis. It is claimed that the pro- 
jecting points break the butter up whilst in the 
churn, so that it does not require the same amount 
of working afterwards. On another part of the stand 
a larger churn of this description is shown, which 
will produce 150 1b. of butter at one churning. A 
novelty of this description is a churn the barrel of 
which is made of marble. 

Both Messrs. Welford and the London and Pro- 
vincial Dairy Company show a good many of Messrs. 
Bradford and Co.’s dairy appliances. Amongst them 
may be noticed the ‘‘ diaphragm churn,” which 
consists of a horizontal barrel of octagonal shape 
which is mounted in a wooden frame. The dia- 
phragm, which divides the barrel horizontally in two 
parts, and acts as a beater, consists of four flat pieces 
of wood placed at different angles to each other, 
and held together by a stout frame. The pins of 
which the barrel revolves do not run in bearings 
but are mounted on friction wheels being held 
in position by a slotted guide. Another churn 
shown is Bradford’s ‘‘ Cotswing,” which is simply 
an oblong box with flat sides swinging in a suitable 
framing. The principal churn on the London and 
Provincial Company’s stand is a large ‘*‘ Hathaway,” 
which is composed of a cylindrical barrel mounted 
horizontally in a frame and fitted with fixed 
diagonal slats on the inside which act as beaters. 
Perhaps the most interesting of all the churns is 
one by Hathaway. It consists of one oblong 
flat-sided box, supported in the centre by an 
oscillating iron rod, which, with the containing 
vessel, forms an inverted pendulum. At one end 
the vessel has attached to it a crank, the revolu- 
tion of which causes the ends of the box to rise and 





30 


ENGINEERING. 





(Jury 11, 1884. 








GIRARD TURBINE FOR HIGH FALLS. 
CONSTRUCTED BY MR. CHARLES L, HETT, ENGINEER, BRIGG. 








fall at the same time, that is oscillates on the pivot 
formed by the attachment to the rod. The upper 
part of the box is curvxd at each end, and in this 
way a. movement is given which causes two con- 
stantly falling streams of cream to meet each other 
in the centre. This is an excellent machine, and 
will no doubt soon make a good reputation for 
itself. The object to be aimed at in designing a 
churn, is to produce such an action as will cause the 
fatty particles of the cream to adhere together and 
so form butter. This is produced by the concussion 
of the oil globules when thrown against each other, 
and in the churn we are now considering the action 
appears to have been brought to something very 
near perfection. No beaters are required, the two 
streams meeting in the centre, and indeed the 
churn may be run with the lid off. 

Of butter workers there are numerous examples. 
Bradford’s Albany is shown on all the exhibits 
This consists of a table on which a fluted roller is 
made to revolve by hand. The London and Pro- 
vincial Company show Bradford’s ‘‘ Springfield” 
worker in operation, it being power-driven. In 
this the fluted roller and the circular tray beneath 
both revolve, so that a compound action is obtained, 
which is very effective in breaking up the butter 
and extracting the whey. An admirably designed 
butter worker is shown by the Express Company. 
It consists of parts of two wooden cylinders, which 
are mounted in a frame, and by means of levers are 
made to move face to face through segments of 
circles. The butter is placed between these faces 
and receives that direct squeezing motion which is 
so desirable, as opposed to any grinding or tearing 
action, which is liableto render it soft and greasy 
and to destroy the firmness which is so much prized 
by dairy workers. Amongst other apparatus shown 
is Lawrence’s capillary milk cooler, which may now 
be said to be an indispensable adjunct to all large 
dairy establishments ; an ingenious lift for lifting 
the railway churns and tilting the milk into the 
tank used for containing it; and many other dairy 
appliances of various descriptions are also exhibited. 

The London and Provincial Company have one 
of J. and E. Hall’s cold air refrigerators, and two 
of the establishments are driven by Crossley’s Otto 
gas engines, which are doing so much good work 
throughout the Exhibition. 








AMERICAN DREDGING MACHINERY. 

A part of the extensive harbour improvements in 
progress at Oaklands, near San Francisco, consists in 
the excavation of a tidal basin to improve the scour, 
at or near the harbour entrance. The material re- 
moved by the dredging operations is deposited in 
adjoining salt marshes, and retained there by means 
of embankments constructed along the shore line, so 
that a considerable area will be reclaimed. The 


plan on page 26 shows the extent of this part of | 


the work. The dredging machines employed are 
on the same principle as those used at the Grand 


Amsterdam Canal works, that is to say, they belong | 
to the type in which the material to be raised is | 


first reduced by suitable machinery to a condition of 


mud, and then pumped to the surface, and delivered by | 


means of a pipe line. Fig. 1 illustrates the general 
form of tie dredging machinery used at Oaklands 


Fig .2 






































Harbour. 
arrangement consists of a horizontal 


The submerged and mixing part of the 
wheel with 
ploughshares attached around the lower face. 
By means of steam power on the boat, rotation is 
given to this wheel, which is inclosed in a casing, 
so that water can enter only on the under side, 
On the top of this casing is fixed the rising main, 
20 in. in diameter, of a centrifugal pump, 6 ft. in dia- 
meter, placed on the boat. The delivery main of this 
pump, also 20 in. in diameter, is extended from the 
vessel by a line of wrought-iron pipe, with ball-and- 
socket joints and rubber connections; it is supported in 
position to the marsh where the mud is delivered. 
By this arrangement, which is shown clearly in the 
engravings, the material excavated, after being mixed, 
passes directly through the pump and delivery mains, 
and only comes to rest when it is discharged. As 
much as 40 per cent. of solid matter can be carried in 
this way, but 15 per cent. is found by experience to 
be the most convenient amount ; one obvious advantage 
resulting from ‘this dilution being that the solid ma- 
terial is more widely and uniformly distributed over 
the area to be reclaimed. The pump is driven by a 
pair of engines having cylinders 16 in. in diameter and 
20 in. stroke, and two other engines with cylinders 12 in. 
in diameter and 12 in. stroke, drive the cutting and 
mixing gear, the winches, hoists, &c. Steam of 90 lb. 
to 95 lb. pressure is supplied by two 100 ‘horse- 
power boilers. The greatest length of delivery pipes 
employed has been 2850 ft., and through this length 
41,000 cubic yards of mud were delivered in 190 hours. 
During a period of eight months one of these machines 
raised and deposited 250,000 cubic yards, or an average 
of 30,000 yards per month. In one month of this period 
there were moved over 60,000 yards, through a dis- 
tance of 1100ft. ‘Fhe total expense per day of ten 
| hours of one of these machines, including interest, de- 
preciation, and insurance, amounts to 100dols., or 
about 20/., and in connection with the work there are 
| other expenses, as follow: 1. The construction and 
maintenance of levees or embankments for confining 
the freshly-dredged material. 2. The services of nine 





or ten men to guide the flow and distribution of the 
material as it is delivered. The cost of previous dredg- 
ing operations on the Pacific coast by ordinary appli- 
| ances has averaged 24 cents, or ls. per yard, while the 








maximum expense per yard, with the system we now 
describe, is a maximum of 6 cents, falling in some cases 
to 5 cents per yard, The Oaklands Harbour dredging 
operations are under the control of Colonel G. H. 
Mendell, of the United States Corps of Army Engi- 
neers, 


HETT’S GIRARD TURBINES. 

Amone Continental hydraulic engineers the Girard 
free-deviation turbine is almost invariably adopted for 
all heights of fall. On this side of the Channel much 
greater variety exists. ——- turbines of the Fourney- 
ron, or outflow type, are working successfully. Scheill’s 
type met with a very favourable reception, and 
Williamson's vortex, with its offspring as now imported 
from the United States, have been very largely em- 
ployed. None of these turbine wheels answer well 
i heavy pressures, and tangent wheels with an 
inward flow fed by a series of one to four to five jets act- 
ig on the buckets, have been almost exclusively used 
when dealing with high heads. They are not, however, 
economical, as a great portion of the water passin 
into the wheels is again caught by the buckets, on 
after passing outwards through them, is delivered with 
a velocity nearly equal to that of the wheel itself, 
robbing it of a portion of the energy which it had 
previously received. The Girard wheel is free from 
this objection, as the water passes outwards, and on 
leaving the buckets drops into the tail race and flows 
away. It is also capable of giving a very satisfactory 
efficiency under high falls, although not quite equal 
to that which can be obtained by well-constructed 
wheels under medium falls, 

Our illustration above represents a small turbine 
of this class specially constructed by Mr. Hett, of 
Brigg, Lincolnshire, for use in the Lake District. 
The water is directed on to the bucket through five 
openings, any number of which can be closed at will 
to suit the variations of power which may be required. 
The gate is, in these smaller sizes, moved by a crank 
within a water chamber ; by this novel arrangement 
a Stanah gland shaft takes the place of the usual 
rectangular stuffing-box through which the curved 
gates slide. 

The Girard, in common with other outward flow tur- 
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bines permits of a form of bucket which agrees very 
closely with theory. : 

It is expected that little wheels of this type will be 
largely employed for electric lighting for private re- 
sidences amongst the lakes. 

We understand that Mr. Hett has recently arranged 
two Girard wheels of 125 horse-power, each with 
300 ft. fall, for driving a cotton mill in India. 














WRECK RAISING. 

We illustrate on page 27 of the present number a 
lifting lighter or pontoon which has been lately con- 
structed by Messrs. J. and G. Rennie, of Greenwich, 
for the Thames Conservancy, and the design and 
equipment of which embraces the results of the great 
practical experience which the officers of the body 
just named have acquired in dealing with wreckage 
and sunken vessels. The pontoon referred to is built 
of iron, and differs from the usual form of lifting 
lighter in several points. The old style of lighter 
consisted of a strongly built iron barge with an 
athwartship bulkhead at the bow and stern, a strong 
purchase bumpkin and davits, and some good bollards. 
Vhen engaged in lifting, these lighters were secured 
to a sunken wreck by flexible steel wire hawsers, 
the bight of which would be brought under the keel 
of the wreck, and the ends passed up one each side 
of the lighter, and firmly knotted about the centre 
of a shifting crossbeam laid across the deck. The 
Conservators of the Thames have for years past used 
the flexible steel wire hawsers manufactured by 
Messrs. Bullivant and Co. for wreck raising and all 
other purposes, in lieu of hempen hawsers or chain 
cables, and by the application of Messrs. Bullivant’s 
patent automatic nipper for holding, slacking up, or 
letting go the flexible steel wire hawsers, they have 
been enabled to construct the present improved lifting 
lighter. 

The new vessel differs from the old type by the 
adoption of a system of construction similar to that 
applied to ordinary dredgers, and by an arrangement 
of water-tight compartments the whole length and 
breadth of the lighters. 

A well or open space is provided through the centre 
of the lighter. This well is 60 ft. long, 2 ft. in breadth 
at the bottom, and 1 ft. 6 in. at the top. At the fore 
and after ends of the well stiff athwartship bulkheads 
are placed, making the foremost and after compart- 
ments perfectly water-tight. The sides of the well are 
plated in a similar manner to the ordinary side plating, 
and six water-tight compartments are formed on each 
side of the well between the fore and after bulkheads. 
Other arrangements are made to insure great strength 
in construction with the result that ample longitudinal 

-and vertical rigidity is provided to withstand very 
heavy lifting strains, leaving at the same time sufficient 
surplus buoyancy to lift 400 tons with each lighter. 
The sections, plan, and elevations shown in our illus- 
tration on page 27 will explain the general arrange- 
ment of the hull. 

As before stated, the Conservators of the Thames have 
for years past used the flexible steel wire hawsers 
manufactured by Messrs. Bullivant and Co. on account 
of their great handiness and light weight. These 
hawsers are admitted to be far more durable than hemp 
and and so pliable that they can be worked round any 
bitt or bollard, round which a hemp hawser of equiva- 
lent strength will work, whilst being one-third the 
weight of hemp they are more easily handled. 

In addition to the advantages gained by the reduced 
weight and increased strength of these hawsers, provi- 
sion is made for instantaneously gripping and holding 
the ropes or letting them go inch by inch if necessary. 
For this purpose Messrs. Bullivant and Co. supply 
eight of their automatic nippers to each lifting lighter, 
these nippers being able to safely hold each hawser up 
to a strain of 100 tons. The weight of the flexible steel 
wire hawsers supplied to each lighter is about 3? tons, 
whilst the weight of chain cable of equivalent strength 
would be 20 tons and the weight of tarred hemp rope 
ll tons. This difference in weight of the rope, and 
convenience of the holding arrangements enables the 
work of wreck raising to be carried out with about 
one-third the amount of labour formerly required, 
and at the same time insures an equal average strain 
being brought on each hawser, which was before im- 
possible. 

It will be seen from the illustrations that the hawsers 
are passed up through the well of the lighter, and by 
means of a series of cast-iron fairleads fitted at the top 
of the well may be snatched at any point and led to the 
nearest nipper, where as before explained the holding 
strain on each can be regulated as required. 




























































PASSENGER LOCOMOTIVE ; UPPER 
ITALIAN RAILWAYS. 

THE locomotive which forms the subject of our two- 
page engraving this week, and which is further illus- 
trated on page 31, is one which is being shown at the 
Turin Exhibition by the Administration of the Rail- 
ways of Upper Italy. It was built at the works of the 





company at Turin, under the direction of Mr. C. C. 
Frescot, the engineer-in-chief of the locomotive and 
rolling stock department, and it is intended for pas- 
senger service on a heavy portion of the system. 
Before describing the engine itself we may say a few 
words respecting the work for which it is intended. 

The existing line from Alessandria to Genoa—a 
line constructed more than thirty years ago—crosses 
the Apennines at the Giovi Pass, and includes gradients 
of from 30 to 35 per 1000 (1 in 334 to 1 in 28.6). 
This lines unites the most important port in Italy 
with the valley of the Po, and thence with Central 
Europe, and the traffic upon it, steadily increasing, 
has rendered necessary the laying out of anew railway 
which should supplant the Giovi line and present more 
favourable features. This line is now in course of con- 
struction, and will soon be opened. It will present 
gradients not exceeding 12 to 16 per 1000 (1 in 83 to 
1 in 62.5), and the merchandise service upon it can be 
well performed by the powerful goods locomotives 
which the administration already possess. This being 
so, it was natural that steps should be taken to im- 
prove the passenger service. The character of the 
existing Giovi line is such as to necessitate two changes 
of engines on each run “rom Genoa to Alessandria, or 
vice versd, a distance of but forty-seven miles, and 
these changes of course increase the time occupied on 
the journey. Under the new conditions, the problem to 
be dealt with was the production of a locomotive 
capable of hauling trains of 120 to 130 tons up gradients 
of 1 in 83 to 1 in 62.5 at speeds of from twenty-five 
to twenty-eight miles per hour, and capable also of 
taking the trains over the remainder of the line with- 
out change, developing a speed of 60 kilometres (374 
miles) per hour on the levels. It was to meet these 
conditions that the engine we now illustrate was built. 

Referring now to our illustrations, it will be seen that 
the engine has three pairs of coupled wheels with a 
four-wheeled bogie in front, this arrangement being 
adopted to give a large amount of adhesion combined 
with the necessary flexibility for traversing the curves. 
The springs of the two hind pairs of coupled wheels 
are connected by compensating beams, and all the 
springs are fitted with india-rubber cushion springs 
applied to the spring links as shown. The framing is 
substantial, the main frame plates being well stayed 
transversely. The cylinders are outside, as is also the 
valve gear, which is of the Gooch stationary link type. 
The eccentrics are carried by return cranks, and the 
slide valves work on inclined faces above the cylinders. 
A special feature in the design of the engine is the 
boiler, which is of a pattern which has been little used 
in Europe, although it has been employed to a con- 
siderable extent in America. As will be seen from 
our engravings, the firebox is provided with a combus- 
tion chamber which extends into the barrel of the 
boiler, thus keeping the tubes of moderate length not- 
withstanding the great length of the boiler, and in- 
creasing the amount of direct heating surface. The 
use of the combustion chamber also facilitates the 
attainment of complete combustion, and renders the 
tube-plate less liable to injury. The boiler has also a 
large water capacity. 

The structural details of the boiler are clearly 
shown by our engravings. From these it will be seen 
that the firebox crown is stayed direct to the outer 
shell, the tendency of the crown of the latter to spread 
transversely being resisted by strong cross-stays. 
There are no longitudinal stays, the back plate of the 
firebox casing and the smokebox tube-plate being 
stiffened by plate stays as shown. The girder stay 
on the back plate of the firebox casing is made very 
deep, and is perforated to allow of the passage of the 
roof stays as shown in the longitudinal section. 

The boiler carries a large dome at the front end, 
this dome containing the regulator, which is of the 
gridiron type, the main valve having a relieving valve 
on the back. The smokebox is fitted with petticoat 
pipes, the exhaust nozzle being kept low as in American 
practice. The boiler is fed by two Friedmann in- 
jectors, and the engine is fitted with the Westing- 
house automatic continuous brake. 

The chief dimensions of the locomotive under notice 
are as follows: 





Cylinders and Valve Gear: ft. in. 
Diameter of cylinders <5 re 1 6.7 
Stroke ne ve ase see nee 2 0.4 
Distance apart of cylinders from centre 

to centre ... We eee oo me 6 9.9 
Throw of eccentrics a ae wis 0 2.44 
Angle of advance of eccentrics 32 deg. 

Outside lap of valves oe ee 0 1.18 
Inside __,, as 0 0.06 

Frame and Wheels : 

Distance apart of frames 4 0.4 
Diameter of coupled wheels 5 6 

re », bogie se wee ae 2 9 

as », bearings of coupled axles 0 7.5 
Length ” ” ” 29, ” 0 9.8 
Diameter ss 3, bogie ,, 0 5.5 
Length ” ” ” 9 0 9.45 

Boiler : 

Length over all... 26 10.3 
of barrel ... 18 10.4 


” 





Boiler : 


in 
Diameter of barrel inside largest plate 4 5.9 
Length of firebox casing... oa es 7 119 
Width i re at top 4 10.7 
< a ee bottom ... 3 10.8 
Length of smokebox inside __... ee oS ter 
Diameter ss af sh ve 4 59 
Thickness of plates of firebox casing ... 0 0.63 
ss barrel _... - 0 0.61 
as of smokebox tube-plate ... ot 
Length of inside firebox at top... 7 2.6 
Height ee as front 5 10 
Width eee ee a 3 114 
Length of combustion chamber 2 11 
Width on ‘s re 3 10.2 
Height = ie ne 2 11.8 
Thickness of tube-plate (copper) eae Oo 4 
sa side and end plates (cop- 
per) ” <a * + SF 0 0.63 
Thickness of crown plate (copper) — .. 0 0.79 
Number of tubes (brass) “s 202 
Diameter », (outside) : ae 0 197 
Length »» between tube-plates 12 6 
Thickness ae eas A 0 0.12 
Least diameter of chimney wie i iS 
Working pressure... “ 147 lb. per sq. in 
Heating and Grate Surface : sq. ft. 
Heating surface of firebox 163.6 
ss - tubes 1171.2 
Total 1334.8 
Firegrate surface... : ete 23.7 
Flue area through tubes ... 3.3 
Least area through chimney ; ee 1.04 
Ratio of grate surface to total heating 
surface .. — a ss ‘ 1: 56.3 
Ratio of flue area through tubes to 
grate area ae es me cs. EES 
Ratio of least area of chimney to grate 
area es con 


The weight of the engine is 49 tons empty, and 
53 tons in working order, this latter weight being dis- 
tributed as follows : 


tons, 

On bogie wheels = 154 
5, 1st coupled wheels 124 
ry 2nd yy os = 
” 3rd ” ” 12! 
Total 53 


From the dimensions which we have given above it 
follows that the tractive force which the engine is 
capable of exerting for each pound of effective pres- 

: : , 18.77 x 24.4 
sure per square inch on the pistons is = ——~ — 
J 
129.3 1b. The tractive force which the engine will be 
capable of developing in regular work is calculated by 
its designers as 7400 lb., while its maximum tractive 
effect is put down as 5 tons, a pull which there is 
ample adhesion for utilising. We may add that on 
taking the trains for which it is designed up the 
gradients of 1 in 62.5 named above, it is probable that 
the engine will have to exert a pull of fully 4 tons, 
this pull at the speed of about 28 miles per hour being 
equivalent to the development of over 650 horse-power. 
Altogether, the engine we have been describing is 
an interesting example of recent Continental locomo- 

tive practice. 


STAUFFER’S LUBRICATOR. 

Tue system of lubrication known under the name of 
its inventor, Mr. Stauffer, of Berne, includes both a 
lubricating material, and an apparatus for its applica- 
tion. It is in extensive use upon the Continent, and 
is steadily gaining ground in this country, although 
not at the rate that its good qualities would warrant. 





We have had considerable opportunities of seeing it 
in operation and can testify to its economy and 
efficiency. The lubricant is a grease prepared from 
mineral and vegetable oils of such consistency that it 





will flow under pressure, but not otherwise. Its 
melting point varies from 176 deg. Fahr. to 212 deg, 
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Fahr. according to the purpose for which it is pre- 
pared, and it is applied by means of the cup shown in 
the annexed illustration. This is made in two parts ; 
the lower is provided with a small central hole and is 
screwed into the bearing, and the upper is filled with 
lubricant, and screwed on to the lower. As the upper 
one is rotated its contents are forced forward into 
the bearing, a partial turn at a time being amply 
sufficient. Half a turn once a fortnight suffices to 
keep an ordinary shaft bearing in good condition, one 
turn every four or five days is sufficient for a high-speed 
loose pulley, one turn a day for an engine crank-pin, 
and one turn every six hours for a dynamo machine 
running at 900 revolutions per minute. Bearings of 
difficult access can be supplied through a pipe and the 
crank-pin of a constantly running engine through a 
hole drilled up the shaft and crank-arm, and emerging 
in the centre of the pin. Nothing is wasted in 
drippings, and there is no danger ot the »il-ways 
becoming clogged, because being constantly filled with 
the composition, air and dust cannot enter them. 
Messrs. Trier Brothers, of 19, Great George-street, 
Westminster, are the manufacturers in this country. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasyow Pig-Iron Market.—The warrant market was a 
turn weaker last Thursday, and prices closed $d. under 
those of the previous day’s close. There was a fair demand 
during the forenoon and prices advanced from 41s, 5d. to 
41s. 6d., but fell again to 41s. 44d. cash, and from 41s. 7d. 
up to 41s. 8d., declining to 41s. 64d. one month, the close 
being sellers at 41s. 44d. cash and 41s. 7d. one month, 
with buyers offering 4d. per ton lower. The quotations in 
the afternoon were 41s. 5d. down to 41s. 4d. cash and 
41s. 7d. to 41s. 64d. one month, the market closing with 
sellers at 41s. 44d. cash and 41s. 7d. one month, and 
buyers at 4d. less per ton. Friday’s market was rather 
firmer, with business done on forenoon ’Change at 41s. 4d. 
and 41s. 44d. cash, also from 41s. 54d. to 41s. 64d. one 
month, with buyers at the close offering the top prices, 
and sellers asking 4d. per ton higher. Prices advanced 
in the afternoon to 41s. 5d. cash and 41s. 74d. one month, 
and sellers at the close were wanting 41s. 54d. cash and 
41s. 74d. one month, with buyers offering 4d. less per ton. 
‘There was an easier market on Monday, with trans- 
actions reported during the forenoon at 41s. 5d. 41s. 5}d., 
and down to 41s. 4d. and 41s. 44d. cash, also at 41s. 74d. down 
to 41s. 64d., one month, the close being sellers at 41s. 44d. 
and 44s. 7d. cash and one month respectively, with buyers 
offering 3d. per ton lower. Very little change took place 
in the afternoon. Yesterday’s market was characterised 
by a lower tone, the prices in the forenoon being down to 
41s. 34d. cash and 41s. 5}d., while in the afternoon, 
41s. 24d. cash and 41s. 44d. one month were accepted, the 
close, however, being a slight degree firmer. During this 
day's forenoon market the prices ranged between 41s. 44d. 
and 41s. 34d. cash, and from 41s. 44d. to 41s. 5d. one 
month, and in the afternoon the top prices were 41s. 24d. 
and 41s. 54d. one month, which were still quoted at the 
close. Almost the whole of the business now doing in the 
Glasgow pig iron market is in the hands of the trade, and 
although somewhat large operations occasionally take 
place they seem to be carried on for only the turn of the 
market. The lifeless condition of the trade is generally 
acting as a check on the public taking much practical 
interest in pig iron. Not only does the market continue 
dull and inanimate, but the prospects do not appear to be 
in any way improved. <A good demand is still showing 
itself in respect of some of the special brands, the quota- 
tions for which are firm, while other brands are neglected. 
It is stated that although things remains quiet in general 
trade, the tone is more hopeful in some departments. 
American and Canadian orders now coming ,to hand are 
both few and for limited quantities, and the demands on 
Russian account have now been pretty well met. There 
are at present 96 blast furnaces in actual operation, 
an additional furnace having been blown in during 
the past week at Coltness Iron Works. A year ago 
there were 113 furnaces blowing. Last week’s ship- 
ments of pig iron from all Scotch ports amounted to 
14,612 tons, as against 8133 tons in the preceding week, 
and 12,398 tons in the corresponding week of last year. 
They included 1850 tons to a United States, 600 tons 
to Canada, 450 tons to Australia, &c., 377 tons to France, 
925 tons to Italy, 1223 tons to Germany, 2785 tons to 
Russia, 657 tons to Holland, 135 tons to Belgium, 164 tons 
to Spain and Portugal, 175 tons to China and Japan, and 
lesser quantities to other countries. During the six months 
ending 28th of June, the shipments of Scotch pig iron 
amounted to 281,322 tons, as compared with 314,616 tons 
in the corresponding period of 1888, and 315,076 tons for 
the same period of 1882. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores yesterday after- 
noon stood at 588,666 tons, as against 588,852 tons yester- 
day week, showing for the week a decrease of 186 tons. 


Clyde Shipbuildiug Trade.—If we were judged by the 
new shipping put into the water last month it might be 
concluded that the shipbuilding trade of the Clyde was 
very busy, but as is well known that is not the case. The 
total output was certainly heavy, namely, 29 vessels of a 
total of 33,221 tons, an amount which, however, was ex- 
ceeded in the corresponding month of 1883 and 1882, 
when the output was, respectively, 45,426 tons and 
41,810 tons; but never in any preceding month of 
June was last month’s tonnage output exceeded. During 


the past six months the returns are—143 vessels and 
149,923 tons, the total in the corresponding six months, 





of the three years immediately preceding being, respec- 


tively, 195,986 tons, 167,608 tons, and 156,670 tons. In 
the corresponding six months of 1880 the total output of 
new shipping on the Clyde was not any more than 112,000 
tons. One of the most remarkable facts connected with 
last month’s output is that the steel shipping launched, 
amounted to 27,000 tons, or fully three-fourths of the 
whole. Another interesting fact is that three of the 
steamers launched last month gave an aggregate of 17,000 
tons. They were the Cunard Liner Umbria, 8000 tons ; 
the Awara, 5000 tons, built by Messrs. Denny and 
Brothers for the London and New Zealand passenger and 
cargo service, andthe Allen Liner Siberian, 4000 tons. 
None of the other steamers exceeded 1700 tons, whereas a 
steel sailing vessel of 2441 tons was launched by Messrs. 
John Reid and Co. All the steamers launched last month 
were screws, with one exception. There are now between 
90, and 100 vessels in hand in the various shipbuilding 
yards on the Clyde. 

Castlehill Iron Works.—The Shott’s Iron Company 
have intimated that thef[workmen employed at the Castle- 
hill Iron Works, and the pits connected therewith are 
now to hold themselves as engaged from day to day, no 
notice or warning to quit being required on either side. 


Wages in the Malleable Iron Trade.—Notice has been 
given to the ironworkers employed at the malleable iron 
works in the Motherwell district that reductions of 24 per 
cent. are to be made on the wages of millmen, foremen, 
and shinglers, and 3d. per ton on the wages of puddlers ; 
and the workmen are all on one day’s notice. This is the 
second reduction of wages made this year, and the rates 
now paid are the lowest known in Scotland in the history 
of the malleable iron trade. 


Depression in the Dundee Engineering Trade.—At pre- 
sent the engineering trade is in a very depressed state in 
Dundee. Up till the autumn of last year great activity, 
as a rule, prevailed ‘in all the foundries ; but work then 
became comparatively scarce, and the unsatisfactory con- 
dition of the shipping trade and the depression in the 
textile industries having resulted in the cancelling of 
several important orders, matters now present a very 
gloomy aspect. In one of the foundries in the town, 
where a night shift till recently was required, over forty 
men were dismissed on Thursday night, making in all 200 
dismissals within a short time, while in other workshops 
corresponding reductions in the staffs have been necessi- 
tated. 

Engine Works Extension at Dumtarton.—Messrs. Denny 
and Co., engineers, Dumbarton, have just received 
authority from the Dean of Guild Court to erect an 
engine house and electric light apparatus house in connec- 
tion with their works. It is stated that the two firms in 
which Messrs. Denny are the leading partners have now 
secured for their exclusive service an electrical engineer, 
who will take charge of all the electric lighting on the 
ships which Messrs. Denny build. 


The New Railway from Keith to Buckie.—So much pro- 
gress has been made recently with the Highland Railway 
Company’s new branch line from Keith to Buckie and 
Portessie, that it is understood there is every likelihood 
of the line being opened for traffic very shortly. The 
Government Inspector, will, it is stated, go over the 
works about the 12th or 15th of this month, and as the 
line has been laid and finished with great care, it is 
believed that the works will meet with his approval, The 
new railway branches off from the Highland Railway 
Company’s present line at Reith, and travels in a 
northerly direction as far as Buckie, and then in an 
easterly direction until Portessie is reached, a total dia- 
tance of 184 miles. There will be five stations along the 
line, at Forgue, Enzie, Rathven, Buckie, and Portessie. 
The distance from Keith to Buckie, including stoppages, 
will be run in less than half an hour. The number of 
bridges which had to be erected was considerable, yet the 
works have not proved to be of a very expensive character. 
The total estimated cost was 95,000/., anc it is believed the 
line will be completed and opened for this sum. 


The New Harbour Works at Wick. — The financial 
arrangements with the Public Works Loan Commis- 
sioners, for an advance of 50,000/., at 34 per cent., for the 
improvement and extension of Wick Harbour, have now 
been completed. The improvement scheme, as recently 
modified by Mr. Rendel, civil engineer of the Board of 
Trade, and Mr. Barron, the resident engineer, will, it is 
estimated, cost 97,000/., and the balance beyond the sum 
to be advanced by the Loan Commissioners will be made 
up from surplus revenue. 


More Rapid Steaming.—It is claimed on account of the 
last outward run of the new Dominion Line steamer Van- 
couver from Liverpool to Quebec that it is the fastest 
passage on record, namely, 6 days 16 hours 15 minutes. 
She was built ty Messrs. Charles Connal and Co., and 
engined by Messrs. John and James Thomson, Glasgow.— 
Last Saturday night, the Belfast steamer Corilla, belong- 
ing to Messrs. G. and J. Burns, Glasgow, made the pas- 
sage from Belfast to Greenock, over 120 miles, in about 
six hours, being the fastest run on record of a vessel of 
her class between those two poirts.—Another fast run of 
the Oregon (now a Cunard Liner) has to be put on record. 
Her last run home from New York to Queenstown was 
accomplished in 6 days 14 hours. On the 30th ult. she 
logged 440 knots.—The Allan Liner Parisian arrived at 
Moville from Quebec last Sunday morning and at Liver- 
pool the same evening, making one of the fastest passages 
home from the St. Lawrence yet on record, and only sur- 
passed by a former run of the same vessel. 


Opening of a New Harbour at Johnshaven. - Last Satur- 
day afternoon anew harbour, constructed at Johnshaven, 
at the expense of Mr. Hercules Scott, a well-known Kin- 
cardineshire Janded proprietor, was formally opened by 





that gentleman for the benefit of the fishing population 
of the district. It was designed by Mr. Willet, C.E., 
Aberdeen, and has cost upwards of 4000/. 


Greenock Railway Compensation Case—Claim for 4900/1. 
—Messrs. John Fullarton and Co., Bogston Saw Mills. 
near Greenock, has lodged a claim for 48,000/. with the 
Glasgow and South-Western Railway Company, as com- 
pensation for ground, &c., required for a line of railway 
in course of construction from that company’s system to 
the James Watt Dock at Garvel Park. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday the quarterly 
meeting of the North of England iron and allied trades 
was held in the Royal Exchange. There was a thin 
attendance, and the tone was quiet. The nominal price 
of No. 3 Cleveland pig was 37s. per ton, but very little 
business was transacted. Buyers did not seem disposed 
to pay the price, preferring to take the chance of buying 
on better terms later on. There is more pressure to sell 
forge iron, which is quoted under 35s. 6d. Shipments 
continue fairly good this month, but there are not such 
large exports to Russia as there were in June. 


The Make and Disposal of Pig Iron in Cleveland.—Of 
the 156 blast furnaces in the North of England 99 were in 
operation during June, 57 being out. 


The Wages Question.—Under the sliding scale which 
regulates the wages of blast furnacemen in the North of 
England and Cleveland ironstone miners, the accountant’s 
certificate leaves the wages of the blast furnacemen un- 
altered for the ensuing quarter, and slightly reduces the 
miners’. 

The Manufactured Iron Trade.—There is n> improve- 
ment in the manufactured iron trade. Prices are un- 
changed. Most of the works are only in partial operation, 
and a large number of men are out of employment. At 
present there is no indication of betier trade. 


Engineering and Shipbhuilding.—Ox. the northern rivers 
the aspect of affairs is most discouraging. The marine 
engine builders have little or nothing to uo, and the ship- 
yards, which a year ago were in full swing, are silent and 
empty. So long as so many steamers are laid up owing 
to unremunerative freights there will be no demand for 
new vessels, 

The Coal and Coke Trades.—There is no alteration in 
the trade, and prices are the same as those last 
quoted. 


The Salt Trade.—Messrs. Bell Brothers continue to 
work successfully their salt pans at Port Clarence, Mid- 
dlesbrough. <As the pioneers of the salt trade, they are 
reaping the reward of their enterprise. Near their great 
iron works they are building alkali works, which will 
soon be ready to utilise the salt. Other companies who 
intended to work the salt seem to make slow progress 
with their boring uperations. 








WatER SUPPLY OF THE AGRICULTURAL SHOW AT SHREWS- 
BURY.—The water supply for the Show ground this year 
is on such a scale as to more than equal the requirements 
for the water works of many a small township. No less 
than 15,000 gallons per hour will be required to meet the 
wants of the exhibitors and cattle ; and this year for the 
first time Norton’s Abyssinian tube well system has been 
adopted. For this purpose Messrs. Le Grand and Sut- 
cliff, of London, have furnished eight 3-in. tube wells 
coupled to one cast-iron main, and an abundant supply of 
pure clear water has been obtained. A steam pump draws 
the supply from the central 6-in. outlet in the main and 
forces it up to the distributing tank, a distance of about 
800 yards, the whole forming a complete water works. 

SouTH AUSTRALIAN Rattwars.—A discussion has been 
proceeding with reference to the construction of a railway 
from some point on the Great Northern Railway of South 
Australia to tap Seuth-Western Queensland and a part 
of the south-west of New South Wales, but particularly 
the former. The matter has been referred to over and 
over again in the South Australian Parliament, and there 
isa general conviction that a line must be made. The 
difficulty is what route should be adopted. On this point 
a controversy has been going on for months between per- 
sons of opposite opinions, both sides claiming equal 
knowledge of the country and equa: disinterestedness. 
Two routes liave been suggested. Along one a survey has 
been made, and by that survey one section of disputants 
are prepared to stand. The other side suggest a different 
route, which is now being surveyed. 





Putney (New) Bripce.—The ceremony of laying a 
memorial stone in this structure will be performed by the 
Prince and Princess of Wales to-morrow (Saturday) at 
3 p.m. The official programme is as follows: Their Royal 
Highnesses_ will proceed from Marlborough House vid 
Knightsbridge and Fulham-road, over Putney Bridge to 
the entrance to the new bridge at the northern end of 
High-street, Putney. They will there enter the works 
and see models and plans of the bridge ina small pavilion 
close to the stone to be laid. After laying the stone their 
Royal Highnesses can, if they are so disposed, proceed 
for a short distance over the temporary bridge to see the 
piers in course of construction within the dam. Return- 
ing to the entrance where they left their carriage, their 
Royal Highnesses will then drive back by way of Putne 
High-street, Wandsworth High-street, York-road, ihecegh 
Battersea Park and over Chelsea Bridge. 
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GLASS-BLOWING APPARATUS 


AT THE HEALTH EXHIBITION. 
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One of the most striking exhibits in the French 
Court at the Health Exhibition is that of Messrs. 
Appert Brothers, of 5, Rue des Chasses, Clichy, Seine, 
and consists of apparatus for blowing glass by means of 
compressed air. On the present page we give illustra- 
tions of the various parts of this apparatus and annex a 
description of the method of working. The compressed 
air required for the glass blowing operations is obtained 
by an engine which should have by preference two 
cylinders arranged so as to work, if necessary, in- 
dependently of each other, and each one to be capable 
of supplying the different apparatus at work with air 
compressed to the requisite degree. Independent re- 
servoirs to act as accumulators are also supplied, and 
into these the air is forced at a pressure of about 70 lb. 
to the square inch. This is considered the most ad- | 
vantageous pressure, not only as tending towards the 
— economy in the utilisation of motive power, | 

ut also because it allows of accumulators of a | 








moderate size and weight. The total capacity of the 

reservoirs should be sufficient to enable them to 

supply the plant in use with air for twelve hours at 

least. The compressed air is also used for the process | 
of pressing glass, and in this case a storage capacity | 
of two hours is considered sufficient if the engine is 

capable of keeping up the supply. 

The reservoir pressure of 70 1b. is much too high | 
for the purpose of blowing under the ordinary condi- | 
tions of glassmaking, and in practice it is reduced to a | 
lower constant pressure by means of an expansion 
regulator. The latter may be on the liquid principle, 
naan a ee eee | constant for the same work. The following are given 

‘In the Exhibition the reservoir shown consists of a _ "ei of ae for window glass. 





the glass being manufactured, but should always be 


long cylinder with closed ends fitted with a pressure | crystal. 

gauge and having a Pintsch’s regulator for controlling | 3 i a 3 white goblet glass or 
the eduction of the compressed air. The | half crystal. 

air should vary in pressure according to the nature of er si » bottle glass, 
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The various pipes for the conveyance of the air may be 
of lead or cast iron, but wrought-iron tube is preferred. 
It is desirable that the pipes and connections should be 
easy of access in case of leakage. For the pressing of 
glass, or blowing bottles and window glass, Messrs. 
Appert prefer the air pipes to be placed in the upper 
part of the workshop, whilst for blowing goblets in 
crystal or glass the air connections should be placed 
under the floor. In the latter case the communication 
would be by means of openings provided with stop- 
cocks which weuld be placed in convenient positions 
near the furnaces. Each connection should be fur- 
nished with a gauge for indicating exactly the amount 
of compression. Water gauges are used for low 
pressures, whilst metal gauges are required for higher 
pressures. : ; 
The most prominent feature in the stand at the Ex- 
hibition is a glassmaker’s bench, of which Fig. lis an 
end elevation and Fig. 2 a plan. This consists of an 
ordinary bench, on each side of which is placed a 
couple of long arms as shown, the right-hand one being 
marked a. ‘These serve as rests or supports on which, 
during work, the blowing tube rolls in a_horizontal 
osition. The latter is not shown in the illustration, 
yut fits into the socket d, Fig. 2, which is shown in 
detail in Fig. 3. This socket is supported on a small 
carriage, which in turn travels on the framec, being 
guided by the four horizontal guide-wheels on rollers 
bbb, and resting on a vertical wheel running on a 
cross rail as shown in Fig. 1. The socket, or ‘‘ blowing 
sleeve,” has an india-rubber cone a (Fig. 3) attached to 
the conical ring }, and this in turn is fixed to the case c. 
The end of the blowing tube forms a plain nipple 
which fits into the cone and makes a joint. The 
socket will rotate on its axis, as it is attached to the 
flexible air tube (shown in dotted lines in Fig. 2) by 
means of a swivel joint at c, Fig. 2, and the blowing 
tube can therefore be rolled along the bench arms as | 
required. A self-closing cock for controlling the air | 
admission is fixed underneath the bench, and is worked 
by a pedal. | 
This bench or chair can be employed for all the | 
various operations of glass-blowing, and also for 
iercing the mass of glass. By it the service of the 
Gane ordinarily a boy, can be dispensed with. On 
the stand at the Exhibition a large glass globe pro- | 
duced by this machine is shown. It is about 3 ft. 
6 in. in diameter, and was blown at a pressure of 
28.5 Ib. per square inch. This however is smaller | 
than a globe originally intended for exhibition, but | 
which unfortunately got broken in unpacking. ‘These 
balls are used for cutting up into watch glasses. 
Figs. 4 and 5 show a sectional elevation and a plan of 
a second description of apparatus. This is for blowing | 
glass in a vertical position. In this case the blowing 
sleeve a is mounted on a horizontal pivot 6, which in 
turn pivots at c, so that a universal motion is obtained. | 
The fork f is for holding the tube when not in use. 
This apparatus is more especially applicable to the 





| inch. 


| of our readers. 
| elevation of a press used for moulding glass, either 
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blowing of thick gas globes of large dimensions, and 
matrasses for chemical purposes, such as the prepara- 
tionof camphor. It also serves for blowing the balls 
outof which thin annular pieces of glass placed on 
candlesticks are made. 

A “‘ swan-neck” apparatus, especially designed for 
blowing glass moulds, is shown in Figs. 6 and 7. In 
this case the chair or bench is transformed into a stool 
with steps 7. The swan-necke, which will revolve in 
the guide tube d, has attached to it a flexible tube by 
which the compressed air is brought to a hand expan- 
sion cock b, A set screw g clamps the swan-neck 
when required ; a is the blowing sleeve, and e the air- 
pipe connection. The apparatus may be moved from 
place to place as required. It is used for moulding in 
tixed or revolving moulds and making bottles, gas and 
lamp glasses, decanters, perfumery bottles, and articles 
of a like nature. 

At the back of the stand is shown a ‘‘ Universal 
glass-blowing apparatus,” which we illustrate in 
Figs. 8and 9. This is used for producing such articles 
as globes, tubes, cylinders, clock shades, &c., or for 
enabling the glass to be pierced in all possible posi- 
tions of the blowing iron. The two pedals p project 
above the platform u, and by means of a rod / and 
lever ¢ work a stop-cock 7, situated at the upper part 
of the workshop. Thiscock is placed in a branch tube 
of the compressed air main and is attached to the 
flexible tube a, which passes over a pulley 0, d being 
a counterbalance weight. The coupling sleeve d fits 
on to theend of the blowing iron, and is connected to 
the tube a by a swivel s, which turns in a stuffing-box 
joint. By pressing on one or other of the two pedals p 
the cock r is opened for the purpose of effecting the 
various operations of blocking, elongating, and pierc- 
ing the cylinder or other article under process of 
manufacture. 

Several glass tubes are shown at the Exhibition. 
Two about 6 ft. long and 10 in. in diameter, blown by 
an air-pressure of 3 lb. per square inch, and two 


| others about 14 ft. to 15 ft. long and 6 in. in diameter, 


which were blown by a pressure of 14 1b. per square 
The machines we have described are all ex- 
hibited at the Exhibition, but in addition to these 
Messrs. Appert Brothers employ other apparatus used 
in the process of manufacturing glass. Although 
none of these have, up to the present, been shown 
at South Kensington, we give engravings from the 


| drawings of two of them which have been forwarded 


to us, as they cannot fail to be of interest to many 
In Fig. 10 will be found a sectional 


by means of compressed air or some other fiuid, 
elastic or otherwise. A perspective view is also given 
in Fig. 11. The cylinder a is lined at top and 
bottom with sheets of india-rubber, which act as 
a cushion to deaden the shocks produced by the 
strokes of the piston c. A hollow cast-iron piston- 
rod d is fitted as shown, and works through the 


stuffing-box e. The screw f can be raised or lowered 
within the hollow piston-rod by means of a fixed 
nut g, and is prevented from turning in the piston- 
rod by a feather guide. ‘The core h is attached by the 
collar?. The slide valve is marked j, and the pressure 
is admitted to the valve chest through the orifice k. 
The lever m, pivotted at n, is used for working the 
slide valve. By pressing down on the lever r, which 
works in the slot s, the slide valve is drawn down and 
pressure is admitted above the piston; when the 
pressure is taken off the lever a spring o causes the 
valve to rise so that the core / is automatically raised. 
The use of this machine relieves the attendant of all 
heavy work, and enables one man to perform opera- 
tions that require two people. A much _ heavier 
pressure can also be applied than is possible by 
hand work, and this pressure can be regulated to a 
great nicety, as may be required. Articles of exces- 
sive thinness can also be produced, owing to the 
rapidity with which the pressure can be applied. This 
machine can be used equally as well for producing 
pieces in open or closed moulds, and is applicable for 
working any kind of glass. Although steam can be 
used for producing the motive power, the use of com- 
pressed air is considered most advantageous for the 
following reasons: 1. It can be conveyed greater 
distances without suffering any great loss of pressure. 
2. There is no fear of the work being injured by 
dropping of water of condensation through the stuffing- 
box. 3. It allows the pieces to be cooled rapidly 
and effectually by the air used for compression. 

If, however, in spite of these advantages, it is found 
desirable to use steam, an apparatus is employed, in 
which the cylinder is placed beneath the mould, and 
the piston actuates the core by means of two connec- 
ting rods. 

Messrs. Apperts’ exhibit strictly deserves a position 
in the present Exhibition as, by means of their system, 
the labour of a number of children, who are now em- 
ployed simply in blowing through the tube, can be 
dispensed with. The various machines described 
enable the workman to husband his strength and spares 
him the infliction of certain affections which are apt to 
become chronic. The cost of the power for the appa- 
ratus should not be expensive in ordinary cases, as the 
waste heat from the melting furnaces can be used for 
raising steam. 








MESSRS. CROMPTON AND CO.’S NEW ARC 
LAMP. 

MEssrs. CROMPTON AND Co, have recently introduced 
a very simple form of are lamp which has proved re- 
markably successful in practice. It is known as their 
DD pattern, and its mechanism consists solely of a 
rack, a pinion, a brake wheel, a brake lever, anda 
solenoid. In Fig. 1 it is shown arranged as a duplex 
lamp, and consequently many of the parts appear 
twice, taking away somewhat from the apparent sim- 
plicity of the arrangement. Each upper carbon-holder, 
B or B’, slides vertically through bearings in the fram- 
ing, and is provided at one side with rack teeth. Upon 
the holder there slides a gun-metal sleeve E carrying a 
short horizontal spindle, upon which is a pinion gear- 
ing into the rack, and a brake wheel. The sleeve is 
prevented from sliding down the holder by means of a 
brake lever L, pivotted at one end to the side rod of 
the lamp, and at the other end connected to the core 
of the regulating solenoid by a chain. This lever 
stands directly under the brake wheel, and also under 
a spur or peg F" projecting downwards from the sleeve. 
This spur is nearer the centre of oscillation of the lever 
than is the point of contact between the wheel and the 
lever, consequently when the lever is inclined down- 
wards the weight of the sleeve is borne on the 
spur, and when the lever is inclined upwards the 
weight is borne by the wheel. The practical effect 
of this arrangement is that in the former position of the 
lever the wheel is free to revolve, and therefore the 
holder can slide down through the sleeve; in the latter 
position the wheel is held against rotation, and there 
can be norelative motion of the sleeve and the holder. 
Nevertheless they are free to move together, and ad- 
vantage is taken of this to establish the arc. As soon 
as the current circulates in the solenoid the core is 
drawn strongly upwards. The lever is raised first to 
the horizontal position, and then above it, carrying 
with it the sleeve, the carbon-holder, and the 
carbon, and thus forming the are. As the carbons 
consume, the lever gradually falls to the horizontal 
position, when the smallest additional depression re- 
leases the brake wheel, and allows the carbon to feed 
downwards. The details of the feeding mechanism 
are shown to a larger scale in Fig. 3. 

In a duplex lamp it is necessary that one pair of 
carbons should remain out of action until the other are 
consumed. This is attained in this case by making one 
spur rather longer than the other, so that one carbon 
feeds when the lever is just above the horizontal line. 
When this carbon is nearly exhausted, the further 
descent of the holder is prevented by a stop, and the 
solenoid core descends until the second holder begins 
to feed. 





Fig. 2 illustrates the electrical connections for a 
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lamp intended to be used in series, the main circuit 
being shown in thick lines, and the shunt circuit in 
fine lines, S is a switch by which the lamp can be cut 
out, and replaced by a suitable resistance RR. When 
the circuit is broken, either purposely, or by any 
accidental cause, such as the sticking of a rack, the 
main portion of the solenoid M loses its power, and 
the core falls, closing the circuit across the contacts G 
and H, which thus form an automatic cut-out. For 
single lamps, or for lamps arranged parallel, the shunt 
coil G of the solenoid is omitted or temporarily discon- 
nected. The lamp is regulated by the screw T which 
varies the tension of the spring by which the core is 
suspended, 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 27, 1884. 

Tue American iron trade shows very little activity 
as yet, though there are signs of a coming improve- 
ment, as a result of the rigid restriction policy which 
has been followed for months past; consumers are 
very scarce of stocks, and as the demand for finished 
products increases, as it must when fall requirements 
begin to be presented, some more activity must take 
place. The blast furnaces are making about the usual 
output, and it is not likely that the capacity in opera- 
tion will be increased for some months to come. Pig 
iron of good make is holding its own fairly well, con- 
sidering the declining tendency in other directions. 
Good makes of No. 1 iron, bring from 19.50 dols. to 
21 dols. per ton ; No. 2 from 18.50 dols. to 19 dols., and 
grey forge, about 18 dols. ; foreign irons are very quiet 
Some little business has been transacted in German 
spiegel iron at about 24 dols. ; Bessemer is quoted at 
19 dols. to 19.50 dols., and a cash offer at less would 
be accepted. Offers of 75 per cent. ferro-manganese 
are made at 72.50 dols. The steel rail mills are all 
busy, making up a good deal of steel for miscellaneous 
purposes, though they are securing very good orders 
for rails. Railway building is very slow this season, 
and buyers are only willing to buy in retail lots, for 
the work that is being done. The expected drop to 
30 dols. for large lots has been made, but it does not 
have the effect of bringing in new business. Buyers still 
expect a further drop, and will not place their orders. 
It is impossible to say where prices of rails will stop. 
The barbed wire manufacturers have failed to agree 
to any regular restriction, but each one will reduce his 
output as he chooses. The demand for wire has fallen 
off heavily during the past week or two, and should 
full production be continued, a serious break in prices 
will take place. The demand for wire rods has fallen 
off in consequence of the reduced demand for wire, 
and very little is being done at 46.50 dols. to 47 dols. 
for.future delivery. The bar mills are working along 
quietly, taking small orders, but with a fair prospect 
for good business a little later on. The structural 
and plate mills have been taking more business, and 
there is a good deal of inquiry for large lots. It is 
rumoured that an order for 5000 tons of shaped iron 
for the Brooklyn Elevated Railway has been placed 
with establishments here; at any rate, the business 
is to be done, the mills are slowly filling up and prices 
are about steady at 2.10 to 2.20 for angles, 2.75 
for Tees, 2.25 for bridge plates, and 3,50 for beams 
and channels, 








REVERSING ECCENTRICS. 
To THE EDITOR OF ENGINEERING. 

Sm,—With reference to Messrs. Matthew Paul and 
Co.’s communication, accompanied by an illustration, 
regarding their reversing eccentric, I beg to inform you 
that I have applied a similar arrangement with much 
success to the steam cranes and hoisting machinery which 
I have manufactured during the last three or four years. 

ours truly, 

Southwark, S.E., July 8, 1884. Henry J. Cones, 


To THE EpIToR OF ENGINEERING. 

Srr,—Seeing in your last issue that Messrs. Matthew 
Paul and Co., of Dumbarton, throw a doubt on the effi- 
ciency of M.Tripier’s reversing and cut-off eccentric, I 
have no hesitation in saying that M. Tripier’s arrange- 
ment will make a superior and easier mechanical move- 
ment than a pin working in slots placed in an acute 
~ *fifaiatinaaaael Dodd’s sliding eccentric, as old as the 

ills, 

Although an inventor and patentee of valve ag my- 
self, I do not wish to advertise it here, but simply like to 
see a bit of fair play. 
; J. JENSEN, 
124, Conway-street, Birkenhead, July 9, 1884. 








MECHANICAL EQUIVALENT OF HEAT. 
To THE EpIToR OF ENGINEERING. 

S1r,—In my last letter on this subject—published in 

our issue of July 4—the printer has put the numeral 2 
instead of the capital letter Q in the formule at the end 
of it. 

If readers will substitute M+M! for P+Q, and M—M! 
for P—Q, the formule will perhaps be more familiar to 
many, 





At the latter part of the letter—in same issue—on 
‘* Wind Pressure,” for aimed at, read arrived at. 
Yours faithfully, 
G. PINNINGTON. 
23, Chichester-street, Chester, July 5, 1884. 





HEALTH AND GASEOUS ILLUMINATION. 
To THE Eprror oF ENGINEERING. 

Srr,—Although agreeing in the main with your admir- 
able and instructive article on ‘‘ Health and the Electric 
Light,” I think it is only fair to point out that the sanitary 
evils of coal gaseous illumination are the result of irra- 
tional arrangements. If gaseous illumination was carried 
out as suggested by me in a contemporary some time ago, 
that is, by recuperation and the conduction of the pro- 
ducts of combustion to the outer air in such a way as to 
aid ventilation, gaseous illumination, instead of being un- 
healthy, would be hygienically superior to the incan- 
descent electric light, in proportion to the extent it aided 
in producing ventilation. I may add that impressed with 
this idea, I invented in 1879 a lamp which I termed the 
‘hygienic lamp,” for effecting gaseous combustion, as 
recommended. he lamp was fully described in your 
contemporary, the English Mechanic, in the early part of 
1881, Yours faithfully, 

B. W. Tuwaltr, F.C.S. 
St. Neots, Hunts, July 5, 1884. 








MILL ENGINES. 
To THE Epitor oF ENGINEERING. 

Sir,—Mr. Dixon’s letter, in your issue of June 27th, 
cannot convince me that the question whether steam 
engines should not, in any case, preferably be regulated 
by automatic variable expansion, as against throttling, is 
to be reopened. I fully believe that, in a few particular 
cases, a throttle valve may be used without much loss of 
pressure, viz., when the load varies so slightly that the 
valve is generally full open. But how many mills or fac- 
tories have such regular work that their engines require 
so little governing? And, besides, there being now scores 
of good automatic gears in the market, with which new 
engines can be provided at a trifling extra cost, why 
should a purchaser preclude himself from the advantage 
they offer of working his engines with equal economy and 
regularity of speed under varying or steady loads? I am 
inclined to think that the throttle valve, as a means of 
tinea new engines, is dying a slow but certain death. 
fhe question of the disappearance of this wasteful ap- 
pliance from existing, engines appears, however, to call 
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even more urgently for the attention of steam users, as 
there are, perhaps, fifty old throttle valve engines at 
work to every new engine yearly laid down. The process 
of replacing the former can, of necessity, be only slow, as 
in most cases it would require such a considerable outlay 
and interruption of work, that the expense and annoyance 
would outweigh the anticipated advantages. I think 
therefore, that Dr. Proell’s expansion apparatus, for 
existing engines, to which you referred in your issue of 
March 21st, may be considered a step in the right direc- 
tion, as it places the most economic use of steam within 
easy reach of every owner of throttling engines. The first 
installation of this apparatus was made nearly three 
months ago, at the pianoforte works of Messrs. F. B. 
Cramer and Co., Kentish Town, and is so arranged that 
the engine may be run with the throttle valve, or with 
the precision gear ; inclosed I beg to hand you indicator 
diagrams taken under both conditions, Fig, 1, taken 





with the throttle valve in action, shows 23 indicated 
horse-power, using steam at the rate of 30 1b. per horse- 
power per hour, while Fig. 2, taken a few minutes after- 
wards, under the action of Proell’s gear, indicates 24.5 
horse-power, with the consumption of only 21 1b. of steam 
per horse-power per hour. The practical results are very 
likely to turn out even more favourable than these theo- 
retical ones, pointing, so far, to a reduction of fuel con- 
sumption of 35 per cent. I may add that the regularity 
of speed which, under the throttle arrangement, varied 
from 46 to 60 revolutions per minute, is now kept by the 
Proell apparatus at an absolutely steady level of 50. It 
may be said that the diagram Fig. 1 certainly left much 
room for improvement, but on the other hand it should 
be pointed out that the striking improvement, as illus- 
trated by the second diagram, has been attained without 
touching the old engine at all, but simply by dropping 
Proell’s apparatus in the place of the throttle valve, and 
connecting it with an existing pump-eccentric and a bell, 
an operation which it took only one afternoon to finish. 
In fact, neither the valve chest nor the eylinder have ever 
been opened for the purpose of applying Proell’s gear. 
The diagrams on card Fig. 3, taken at the starting of the 
engine, represent the first four consecutive strokes, and 
it will be observed how quickly the automatic action of 
the governor on the cut-off takes place. I shall be very 
glad, on appointment, to show the engine with this gear 
to any of your readers interested in the matter, and to 
take indicator diagrams similar to the inclosed in their 
presence. Yours faithfully, 
HERMANN KUHNE, 

34, Great St. Helen’s, London, E.C., July 2, 1884. 

To THE Epiror oF ENGINEERING 

S1r,—Replying to Mr. John Ashworth’s letter in your 
last issue, I have applied the condemned valve gear to 
the engines at Cobden Mill, Ramsbottom, and at the 
Bury Commercial Compary’s weaving shed, Fernhill, 
Bury, besides the engines you notice, and others. 

All these engines are capable of working within 3 1b. 
to 51b, of the boiler pressure, and give steady turning. 
The engine at Fernhill, Bury, has a separate boiler, 
and is working economically. The particulars of its per- 
formance Mr. Ashworth can obtain on inquiry. 

I do not wish to be understood to condemn the Corliss 
gear, which I consider to be one of the best in the market, 
and [ should never think of recommending a hand-gear 
where the load was variable. The engines you illustrated, 
however, replaced a pair of Corliss engines made by a 
well-known Manchester firm about ten years ago, but 
they were subject to frequent breakdowns, and it was 
finally decided to replace them. The best form of valve 
gear to adopt with any particular engine must depend 
upon the size, speed, and type of engine, and cannot be 
decided off-hand as your correspondent seems to think. 

Yours truly, i 
WILLIAM SHARPLES, 


July 9, 1884. Per GeorGe Dixon, Manager. 





GREAT NORTHERN TELEGRAPH Company.—The number 
of telegrams forwarded by this company in the first five 
months of this year, was 474,179, as compared with 472,885 
in the corresponding period of 1883, The revenue acquired 
by the company in the first five months of this year was 
106,560/., as compared with 100,351/. in the corresponding 
period of 1883. 


Port ADELAIDE.—The South Australian Marine Board, 
in sending out a recently prepared chart of the Port Ade- 
laide river, inform the public ‘“‘that on completion of the 
operations on which two (and there will shortly be three) 
large dredgers are now engaged, the channels between 
the lighthouse and the inner harbour will not be less 
than 250 ft. wide, and 20 ft. deep at ordinary low-water 
springs, or about 28 ft. 3 in. at ordinary high-water 
springs. Other navigable parts of the river will be, and 
in fact are now, both wider and deeper. The depth in 
the harbour will be not less than 22 ft. at low water, or 
about 30 ft. 3 in. at high water, for a width of from 300 ft. 
to 500 ft., which, however, is not the full width of the 
harbour. Wharfage accommodation may at present be 
found for vessels drawing 24 ft. The lowest tide recorded 
during March was 18 ft. 6 in., the highest 26 ft. 9 in., and 
fifty-eight observations at high-water gave from 22 ft. 
to 27 ft. It may, therefore, be said that, apart from the 
improvements effected from day to day, ship-masters may 
find, in the shallowest part of the channel, twice in every 
twenty-four hours, a depth of from 22 ft. to 27 ft. ; and 
in many places a much greater depth.” 


THE WEsTINGHOUSE BrakE.—In reply to inquiries 
respecting the details of the railway accident which lately 
took place near Chicago, Mr. Joseph Wood, superinten- 
dent of the Pittsburgh, Fort Wayne, and Chicago Rail- 
road, gives the following information : ‘‘ The facts in the 
case are as follows: The train consisted of an engine, one 
baggage and three sleeping cars, weighing about 190 tons. 
At the time of the accident, the train was on a descending 
gradient of 1 in 125, and was going at a speed of from forty 
to forty-five miles per hour. After leaving the rails, the 
engine went partly down an embankment taking with it 
the baggage and the first sleeping car, and stopping at a 
point 240ft. from the point of derailment, the other two 
sleeping cars remained on the road-bed ; the rear end of 
the rear car being 75 ft. ahead of the point of derailment, 
showing that from the time of the application of the 
brakes (when the engine was derailed and broken loose 
from the tender) to the point of gm of these cars, 
they had gone a distance of 370ft. These facts so 
strongly emphasise the efficiency of the brake, that 
further words seem unnecessary. I may had, however, 
that none of the passengers were injured sufficiently to 
delay their journey,” 
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THE AMALGAMATED SOCIETY OF 
ENGINEERS. 

Tue thirty-third annual report of the Engineers’ 
Society contains much that is deserving of attentive 
study. In his opening remarks the secretary says : 
‘* 1883 has been to us, on the whole, a good year. 
The year opened hopefully and well in nearly every 
department of our trade, and three-fourths of its 
course continued bright and prosperous.” He 
then refers to the unusual activity in the shipping 
trades and to its almost sudden collapse. This 
great change in the condition of shipbuilding 
caused a partial depression in the engineering 
trades, the effects being felt as early as July, 
when the numbers out of work nearly doubled those 





of the month of May. As regards exports of 
machinery, 1883 was the best year ever known in 
the engineering trades. Taking the year 1872 as 
the standard of good trade, the exports of machinery 
for that year amounted to 10,019,9291. ; in 1882 
they rose to 11,962,6601. ; while last year they 
reached a total of 13,443,584/., an increase of 
1,480,9241. over the previous best year on record 
for engineering productions. The home trade was 
almost equally good ; and, as a consequence, the 
wages of engineers increased from 5 to 10 per cent. 
in various parts of the country. Statistics of the 
exports are given in the report, and also the quan- 
tities exported to each country, according to Govern- 
ment returns; the increase during the last three 
years applies to machinery and millwork of all 
kinds, under the two general heads into which 
these exports are divided in the Board of Trade 
returns. 

The annual report for the year ending December 
31, 1883, consists of 382 pages, and 24 pages of in- 
troductory matter, general tables, and summaries. 
The branch reports occupy 269 pages, and 20 addi- 
tional pages are devoted to an abstract of their 
accounts. The total number of branches at the 
end of the year was 424, being a net increase of 
four during the year. Two of the new branches are 
in the United States and one in Melbourne, Aus- 
tralia. The geographical distribution of these 424 
branches is as follows : In England, 305; Scotland, 
41; Ireland, 14; United States, 41 ; Australia, 10; 
Canada, 6; New Zealand, 3; Queensland, 1; India, 
1; Malta, 1; and France, 1. The branch which 
for a long time existed in Turkey, at Galata, is 
closed. The total number of members is now 
50,418, a net gain during the year, after allowing 
for deaths and exclusions, of 2030. The total num- 
ber at the close of 1882 was 48,388. The total 
number of admissions was 4265 ; and of exclusions 
1431 ; the former were fewer than in 1882, while 
the latter show a slight increase; nevertheless 
there has been a substantial gain, on the whole, in 
1883. 

The total income for the year was 134,649/. 2s. 5d.; 
being the second highest amount recorded in the 
history of the Society. The highest amount was 
reached in 1879, which was also the highest as 
regards expenditure; extra levies being made to 
meet the enormous outlay then entailed by out-of- 
work payments to members on the funds. The 
levies in 1883 were also rather numerous, amount- 
ing in the aggregate to 3s. 3d. per member, besides 
a weekly trade levy of 3d. per member for the last 
six weeks of the year. The principal sources of 
income were as follow: Contributions, levies, and 
fines, 124,504/. 12s. 10d. ; entrance fees and pro- 
position money, 4297/. 4s. 5d.; bank interest, 
4181/. 9s. 1d.; rules, cards, emblems, reports, 
lists, &c., 2731. 5s. 6d. ; cash refunded from dona- 
tion, sick, superannuation, contingent, and other 
benefits ; railway fares repaid, benevolent grants, 
and other payments repaid, 853/. 13s. Other 
remittances, surpluses, and receipts, 538l. 7s. 6d. 
The total receipts show a net increase of 10,2411. 
over 1882. The total expenditure amounted to 
124,7241. Os. 10d.; an increase over 1882 of 22,5691. 
This increase was chiefly due to the Sunderland 
dispute, and to the decline of trade during the last 
five or six months of the year. The principal heads 
of expenditure were, for benefits, as follow : 


£ s. d 


27,448 15 
28,496 6 


Sick benefit, including sick stew- 
ards and medical certificates ... 7 
Superannuation benefit aus 7 
Funerals—members and _ their 
wives... ies 8,620 0 0 
Accident benefit ... acd ae 1,500 0 0 
Out-of-work benefit (donations, 
&c.) ae os ne as 31,469 14 8 
Benevolent grants to distressed 
members ... acs oe 0 
Loss of tools by fire aes eae 9 
Contingent benefit (strike pay, 


2,259 91 
85 19 


: ee os ee ‘a 7,974 16 3 

Grants to other trades and Par- 
liamentary Committee 397 6 8 
Total ..  ... 108,252 4 10 


Sick benefit shows an increase of expenditure 
over 1882 of 11417. ; and over 1881, of 1744; and 
funeral allowance was 972]. more than in the pre- 
vious year. Superannuation involved a higher ex- 
penditure by 2184/., but the increase was less than 
in 1881. Grants from the benevolent fund were 
also higher than in 1882 by 3281. ; but the ex- 
penditure on account of accidents absorbed a 
less amount than the usual average of the past few 





years. The expenditure on account of out of work 
—including railway fares and beds for non-free 
members—increased by 92751. over 1882. The 
greatest increase, however, was under the two 
heads of contingent benefits and grants to our own 
trade, the former being 2922/. more than in 1882, 
when the total only amounted to 860/. ; and the 
latter from 3891. in 1882 to 47751. last year. Both 
of these amounts were mainly due to the Sunder- 
land strike against an excessive number of appren- 
tices, quite a new feature in the engineering trade, 
at least for a great number of years past. In 
reference to this strike the report refers to the 
large number of surplus hands in the trade when 
employment is at its best. The secretary computes 
that during the busiest month of the best year in 
the history of the trade, there were at least about 
2000 mechanical engineers idle. And yet, he says, 
the masters complain that the labour market is 
understocked with men, and that there are an 
insufficient number to carry on the work of the 
country. Acting upon this conclusion the number 
of apprentices in some shops have been enormously 
increased, so much so that in many localities the 
proportion of boys to men is such that the future 
outlook for middle-aged and elderly men is rather 
dismal. ‘‘For thirty years,” he continues, ‘‘ our 
trade has been open to all comers. Other trades 
have kept down the number of apprentices by 
a severely restrictive policy. As a result, those 
who were shut out from other trades have rushed 
into ours. The Sunderland strike is an attempt to 
remedy a state of things which we believe to be 
unjust in itself and dangerous to our interests as 
working engineers.” 

The expenditure on account of management may 
be summarised thus: 

Salaries : £ sm d, 

424 branch secretaries, and ge- 
neral secretary and assistants, 








and district offices ; | aaa e ‘3 
424 branch treasurers, and audi- 
tors of branch and general office 
accounts ... ade a .. 1,386 8 4 
Other branch officers and com- 
mittees ... ee tai << sae @ Y 
Central and local district com- 
mittees ... aad fe sah 869 16 8 
Local council meetings ... “a 410 7 0 
Delegations and lost time, &c. ... 403 7 2 
Banking expenses... waa <i 433 0 10 
Rents, club rooms, general and 
district offices, &c. ee ae, Soe 423 
Fuel, gas, rates and taxes, in- 
surances, dues, &c. add Sea 21317 3 
Printing and stationery including 
reports, rules, &c.... ae . 2818 & 4 
Postages, parcels, telegrams, &c. 729 4 6 
Furniture, branch property repairs, 
and removals ia 2. tea 267 0 8 
Depreciation of currency, foreign 
branches, &c. me Se zo 715 0 
Law costs and expenses... ies 301 4 6 
Total ae .. 14,588 17 6 
The other expenses included loss 
by bank failure 11 18 10 


Errors and deficiences 65 7 7 





Moneys returned, entrance fees, &e. 196 17 2 

Other remittances (exclusive of 
branch remittances) ; az LW ¢ 
Total 16,371 11 1 


An analysis of the relative expenditure shows 
that the cost for all benefits, grants, &c., was 
21. 3s. 24d. per member for the year ; for salaries of 
all kinds, and lost time and expenses, 3s. 5d. ; 
printing, stationery, postage, &c., 1s. 5d. ; rent, 
fuel, gas rates, &c., 9d. ; property and repairs, 1}d.; 
total 5s. 8d. per member per year. All other ex- 
penditure 3d. per member. 

The general office accounts are separately itemised 
though included in the foregoing totals. The total 
receipts at the office, including balance, was 
4684/1. Os. 8d. The disbursements include cost of 253 
council meetings, 410]. 7s. ; 89 district and sub- 
committee meetings, 189/. 10s. 1d.; secretary’s 
salary, 2081. ; assistants, 4007. 13s. 4d. ; rent, fuel, 
gas, rates, 164/. 9s. 

The cash balance at the end of the year was 
178,1251. 7s. 10s., or 3/. 10s. 8d. per member. The 
increase on the year’s transactions was 9925/. There 
was also due as arrears the sum of 16,282. 8s. 4d., 
or 6s. 6d. per member; so that the total assets 
were, exclusive of branch and office property, stock, 
&c., 194,407/. 16s. 2d. ; total worth about 200,000/. 
The total admissions during the year were 4265, the 
average age of the new members being 25? years. 
The exclusions numbered 1431, mostly for arrears, 
but some for misconduct. The death-roll consists 
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of 667 members, and 322 members’ wives. The 
average age of members at death was 45} years, 
and their wives 43 years: the chief causes of death 
were lung, chest, and heart diseases, and drowning. 
Hence their support of the Merchant Shipping Bill. 
About 650 were assisted out of the benevolent 
fund; and fifteen trades were granted assistance 
during the year. 

The following is a summary of the benefit pay- 
ments during the last thirty-three years : 
et we Per Member, 


Ss. 
36 10 
15 5 


Donation (out-of-work) 

benefit ‘ ‘ 
Sick pay mes " 
Superannuation allow- 

ance ... sie : 
Accident benefit 
Funeral allowance ... 56,408 4 
Benevolent grants ... Be 1 
Assistance to own and 

other trades sist 53,486 1 


Total 2,169,227 67 14 
A not unworthy record of mutual self-help by a 
single trade. 


IRRIGATION IN SOUTH AFRICA. 

THE great enemy of the South African colonist 
is drought. He lives on a soil capable of producing 
enormous crops and of supporting endless flocks 
of sheep, and yet every few years his crops fail, 
fresh vegetables rise to prices unheard of even in 
Covent Garden, and his sheep die by hundreds 
and thousands. In fact he lives by and on the 
rainfall, and a record of its amount is a fair index 
of his material condition ; when it is abundant his 
wealth increases, his herds multiply, and he enjoys 
all the benefits of a teeming vegetation ; when it 
is scanty his sheep have to be driven far to seek for 
pasturage, his fields yield a poor return, and his 
life is one of labour without recompense ; while, 
if it fail, as unfortunately it often does, ruin 
comes and takes up its lodging with him. Un- 
fortunately the first picture, that of abundant 
rain, is very seldom realised, the climate, like 
most other climates, having a tendency to de- 
velop in the least pleasant direction. This fact 
is shown by the steady importation of cereals into 
the colony, which amounted in 1882 to 434,800/., 
and in 1885 to 489,800/. Indeed an inspection of 
the list of imports dispels at once the popular idea 
that a colonist is a man who, if he have but little 
money in his pocket, is at least surrounded with a 
rude plenty, in which all kinds of farm and dairy 
produce are most abundant. Last year there were 
imported, butter to the value of 94,000/., cheese to 
37,000/, lard to 16,000/., salted meats to 39,000/., 
and rice to 54,000/., every one of which articles 
ought to have been grown or manufactured in the 
country itself, and doubtless would have been, if 
experience did not deter the farmer from investing 
in stock dependent for its existence upon a plentiful 
water supply. 

The exports of the colony for 1883 amounted to 
4,229,0001., of which wool represented 1,992,000/., 
ostrich feathers (the trade in which has been on the 
decline for the last three years) 931,3801., and copper 
ore 454,113]. Thus it is shown that sheep farming is 
the staple industry, the reason being that it is better 
able to live through a period of drought than agricul- 
ture. The Dutch settlers, who early made their home 
in thiscountry, were not famed for either industry 
or intelligence, and they found the care of sheep 
peculiarly suited to their disposition, as the flocks 
could be confided to native servants, who drive 
them afield for pasture during the day, and back 
to the kraal for security at night. With tolerable 
luck they were able to get a fair living, of the sort 
it was, with little exertion, and werecontent. And 
the English settlers who followed, naturally copied 
the ways of those whom they found on the spot, 
the result being that a colony, which has been 
established for years, cannot to-day feed its own 
people. 

And yet there are drier climates than South 
Africa which produce enormous harvests. The 
sands of the Egyptian deserts, and millions of acres 
of the black loam of India are made exuberantly 
prolific by the simple application of water raised 
by the patient Hindoos and much enduring Fella- 
heen by aid of primitive appliances, which have 
descended to them through a long line of genera- 
tions. In Algeria the French have reclaimed whole 
tracts, and even in the desert itself they have created 
similar oases as resting-places for the caravans. 
And now the South African colonists are asking 
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themselves if something of the same kind cannot 
be done by them, so that they may avail them- 
selves of the rich soil, and ardent sunlight which 
are so abundant in their land. The country 
has progressed by leaps and bounds of late, 
and material prosperity undreamt of ten years ago, 
is to beseen in all parts. Railways have been made, 
harbours constructed, roads cut, and town water 
works constructed in many parts. The Kimberley 
diamond fields have been the means of bringing 
large sums of money into the colony, while the 
frequent wars have caused a great circulation of 
currency in parts where before the system of ex- 
change was mostly barter. For years the more ad- 
vanced party have been hammering at the doors of 
the Government to obtain official aid in exploiting 
the resources of the colony, and breaking down the 
dull monotony of its wool culture. They ask a 
department which shall take charge of agriculture 
and irrigation, and shall lend its aid and counte- 
nance to all schemes for the introduction of new 
animals and products. They have got an Irrigation 
Act, but its administration is so shackled by red tape 
and ofticialism, that it is of but little avail, and has 
not been taken much advantage of. Seeing that 
effectual Government assistance is not forthcoming, 
a scheme has been floated to undertake a piece of 
irrigation work by private enterprise on the Oli- 
phant’s River, Clanwilliam District, where a mode- 
rate outly may be confidently expected to give a 
most abundant return. 

The area has been very carefully chosen to secure 
a successful result, and the idea of increasing its 
natural facilities by the aid of art is not new, as ten 
years ago the capabilities of the Oliphant’s River 
for navigation and irrigation was reported on. Last 
year one of the Government surveyors was sent, in 
answer to a petition from the inhabitants, and after 
a careful investigation he made a lengthy report to 
the hydraulic engineer of the Crown Lands. From 
this report we gather the following particulars. 
The drainage area of the Oliphant’s River is approxi- 
mately 21,000 square miles, and it flows between 
banks which are unequalled for fertility anywhere 
in South Africa, the soil being formed of silt de- 
posited from the flood waters of the Doorn, Troe 
Troe, and Holle rivers. The deposit is of great 
depth, and is found in horizontal layers of unequal 
thickness proportioned to the magnitude and dura- 
tion of the floods which deposited them. If it be 
submerged in May or June for twenty-four hours 
it usually returns to the cultivator one hundredfold. 
It is related by one of the chief inhabitants that his 
father once sowed on the delta of the Troe Troe 
River one quarter of a muid of wheat, and reaped 
one hundred, and the next year he cut another 
hundred muids without sowing. The climate is a 
very dry one, and the region is practically rainless. 

Yet with all these advantages the inhabitants are 
sunk in poverty and wretchedness. In the course 
of years the river has widened and deepened its bed 
and now keeps to its channel instead of spreading 
over the adjacent land. There is abundance of 
water, but no means of bringing it in contact with 
the springing seed, and hence thousands of acres of 
the richest soil in South Africa are lying waste and 
unproductive, and its nominal cultivators scratch a 
precarious living on the low-lying patches by the 
river’s bank, which are still below the flood line. A 
proper irrigation scheme would reclaim a tract of 
land, which is estimated by Mr. Balfour at 8642 
acres, and by others who have gone over the ground, 
at nearly double that amount. The crops that can 
be gathered with a regular supply of water are 
enormous, when the cultivation is carried on with 
industry and intelligence. In some of the South 
African towns the presence of German emigrants 
has transformed the aspect of the market. These 
people, possessed of no capital but thrift and per- 
severance, settled along the river banks and com- 
menced market-yardening, raising the water by 
mechanical means, and in a few years they estab- 
lished a new industry. It is also related that the 
owner of a two-acre lot of irrigated land at Warring- 
ton on the Vaal River, 50 or 60 miles from 
Kimberley, sold produce to the value of 780I. 
between October 17, 1883, and January 14, 1884, all 
from the two-acre lot. Of course vegetables and 
fruit were very dear then at Kimberley, but they 
were dear because the land was short of water, not 
because it was deficient in fertility. 

It is scarcely to be feared that the present scheme 
will fail of achievement for want of financial sup- 
port. The location is well chosen and contains 
all the elements required to secure success, unless 





it be energy in the inhabitants. These poor people 
have been waiting and watching since 1871, like so 
many Micawbers, for another flood to turn up 
and enrich their land, and in the mean time capita 
and hope have alike disappeared. The undertakers 
of the irrigation works must enter upon their busi- 
ness in a broad spirit, and not only render the land 
fertile but see that its fertility is made available to 
the higest degree. Agriculture carried on under the 
most favourable conditions has a tendency to become 
rude, and to neglect the aids of science. Land 
which ‘‘laughs into a harvest” produces an easy- 
going disposition in the farmer, who satisfies him- 
self with half what might be obtained. In a local 
affair this is no great harm ; where peace and plenty 
reign, men may be well excused from being well 
contented with their lot. But the present scheme 
is in its essence colonial ; upon its success or 
failure will depend many others of a like nature, 
which will not only add to the revenue of the 
country, but will also bring into it considerable 
capital from the outside. It is not  sutfticient 
that it should not be a failure; it could 
scarcely be that under the favourable condi- 
tions in which it is situated, but it must also 
be a great success in order that other districts 
less happily situated may be encoura, 2d to follow 
the example. Affairs at the Cape are ai this moment 
under a cloud ; the inflation produced by the war 
expenditure has been followed by its natural re- 
action, the diamond mines give signs of being ex- 
hausted, traders are drawing in their operations, 
and are watching the course of events. At such 
a time a scheme for increasing the natural re- 
sources of the country is most welcome, and will 
receive not only the warm approval of the most en- 
lightened and far-seeing of the inhabitants, but also 
the material support of capitalists in this country. 


THE WEATHER OF JUNE, 1884. 

Tue weather of June has been delightful for 
holiday makers, if not altogether pleasing to agri- 
culturists. The latter would no doubt have liked 
a little more rain. However, the temperature was 
about 2 deg. below the normal, though the atmo- 
sphere was more than usually clear. Referring 
to extreme positions of the British Isles, to which 
the Isle of Man is central, the mean atmospheric 
pressure and temperature were as follows : 


Mean Difference Mean | Difference 


ane ; incre! L 
Positions. | pressure, | from Normal. — | from Normal. 


in. in. m4 
29.96 above 0.09 50 below : 
30.06 .O4 57 wy. 
30.07 .O4 56 nil 
30.00 04 55 below 
30.04 | .09 55 | - 


| 
' 
deg. | 
North | 
South | 
West 
East 
Central 


The distribution of rain, as regards its frequency 
and amount, may be roughly inferred from the follow- 
ing results : 


{ | 
ae Difference 
. ainy Days. | mount. : 
Places. | Rainy Days. | Amount. | om Normal. 


in. 
1.48 
0.73 
1.36 a 
0.33 as 


in. 
below 0.56 
1.16 
2.16 


1.79 


Sumburgh 
Scilly .. 
Valencia 
Yarmouth 


| 
| 
| 


The resultant of all the daily general directions of 
the winds is N.W. by W., the normal being W.S. W. 
The mean distribution of barometric pressure indi- 
cates prevalent north-westerly winds. These winds 
account for the little rainfall, the clear atmosphere, 
and the low temperature. In Ireland alone was 
the temperature seasonable. The lowest tempera- 
ture, 33 deg., occurred at Loughborough on the Ist, 
the highest, 84 deg., at Bawtry on the 28th. 
Thunderstorms occurred in England on the 5th, 
6th, 7th, 8th, and 29th. At Jersey 1.2 in. of rain 
was measured on the 2nd, and at the same isle 
1.1 in. on the 29th. Atmospheric pressure was as 
low as 29.5 in. on the 2nd, and attained 30.5 in. on 
the 15th. 

The rain which fell between the 5th and 12th 
must have been very beneficial to the country after 
the drought, which threatened,to be a serious draw- 
back to vegetation. Wheat promises well, but 
other crops have suffered from lack of moisture. 

On the 5th, 8 a.M., a shallow barometric depres- 
sion passed over the Skager Rack, north-westerly 
from the Baltic. Thence it continued its westerly 
progress, arrived near the Shetlands on the 6th, 
8 A.M., and passed through the Pentland Frith 
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during the morning. This is noticed on account of 
the unusual direction of progression. From the 
11th to the 16th the weather was rainy in the north 
of Scotland, fine and dry elsewhere. From the 
16th to the 23rd the weather continued fine and 
warm in the south-west of England, but became 
cloudy and cool in the other districts. From the 
23rd to the 30th the weather in Ireland was cloudy, 
in Great Britain fine and bright, with thunder- 
storms locally in England. 

Clear weather prevailed from five days in the 
north to fourteen in the east, and overcast from five 
in the south to eighteen in the north. The dura- 
tion of bright sunshine, estimated in percentage of 
its possible duration, for the five weeks ending 
June 30th, was 56 for these islands generally, the 
Channel Isles had as much as 56, south-west 
England 45, east England 41, north-west England 
37, south England 35, west Scotland 34, east Scot- 
land, north-east and central England, and South 
Ireland 32, north Scotland 29, north Ireland only 
26. 


THE HEALTH EXHIBITION. 
EpvcaTionaL Exutsits.—No. I. 

Ir was a happy idea of the organisers of the 
Health Exhibition, to add to it an Educational 
Section, to bring together methods and results, 
text-books, furniture, and the appliances that form 
part of the complex machinery of education. The 
general public may thus see and evaluate the 
energy, talent, and skill that are rightly lavished 
upon the young, whilst the professional teacher is 
offered a golden opportunity for the comparative 
study of the work of other educationists and 
nations, from which he must needs gather many 
valuable suggestions. 

It is, however, a matter of regret that an exhibi- 
tion of such intrinsic importance should have been 
organised on so small a scale. We know that 
numbers of applications have been declined for 
want of space, and it is evident that some of the 
exhibiting bodies are unable to adequately show the 
sequence and proper development of their methods, 
than which nothing would be more useful to those 
whose duty it is to direct the educational interests 
of the country. Besides, this incomplete collection 
must prevent, for years to come, the possibility of a 
successful scholastic exhibition on a fitting scale. 

The only foreign Governments that have accepted 
the invitation to exhibit are France and Belgium. 
To these should be added the wide-spread Society 
of the Christian Brothers who, at the request of 
the Executive Council, have got together at South 
Kensington, a collective exhibit of the highest 
value, representing their system of instruction and 
the working of their methods in France, Belgium, 
the United States, Canada, Spain, Italy, Egypt, 
and India. 

The collection exhibited by this useful and 
energetic body is arranged in the French section of 
the Technical Institute. Ascending the grand 
staircase the visitor finds a picturesque display of 
freehand and architectural drawings, and a large 
statistical map showing the geographical distribu- 
tion of the Christian Brothers, and he cannot fail 
to be struck with the systematic arrangement of the 
whole, the devices adopted to economise space, and 
the varied character of the exhibits, which come not 
only from the elementary, but also from the col- 
legiate, technical, and agricultural schools conducted 
by the Brotherhood. 

A short examination of the works and appliances 
for the teaching of geography is sufticient to con- 
firm the remarks made in a recent number of 
Nature, as to the rational and efficient manner in 
which geography — political, mathematical, and 
physical — is taught in the Brothers’ schools. 
The method appears to us eminently calculated 
to give correct notions of the real contiguration 
of the earth’s surface. The pupils are first fami- 
liarised with a small model representing moun- 
tains, hills, valleys, watersheds, &c., all inclosed 
by four vertical plates of glass, forming a water- 
tight compartment. When this little vessel is 
nearly filled with milk of lime, the tops only of the 
highest peaks are visible above the surface of the 
opalescent liquid. The boy is then made observe 
that the water-line forms a continuous and closed 
curve, and thus he has the first idea of a contour 
line. By means of a tap some of the liquid is 
drawn off; other prominences rise accordingly 
above the new surface, and a second contour line is 
formed ; in a similar way a successive series is 


obtained having definite, relative numerical values. 
To the principal lines of these series corresponds a 
conventional colour, so that when, after these 
initiatory lessons, the boy looks upon the physical 
maps on which he finds the same conventional 
colours, he instinctively judges and correctly esti- 
mates the surface condition of the country. He 
has then the key to the construction of hypsometrical 
maps. 

The merit of having introduced this precise and 
scientific system of map construction into schools, 
belongs to Brother Alexis; and the Institute of 
which he is a member, deserves to be congratulated 
for having afforded him the time and means neces- 
sary to evolve and develop his really excellent 
system of hypsometrical maps. The result of this 
excellent teaching is evident in the albums of 
cartographical work sent to the Exhibition. Here 
again the power of method as an educational lever, 
is strikingly apparent. The geographical tyro is 
first required to fill in outline maps and colour 
them, then to copy specimen maps; and, lastly, 
when sufficiently advanced, to reproduce them from 
memory within a given time. The Institute also 
exhibits several hand-books of geography, and a 
small but very suggestive treatise on method written 
by Brother Alexis. 

Among other interesting geographical appliances, 
we should mention (1) various ideal reliefs intended 
to bring home to the youthful mind the terminology 
of geography, and (2) small reliefs illustrating the 
topography of certain places, such as the Céte d’ Or, 
Langres, Quebec, Montreal, &c. With such helps, 
geography becomes intensely interesting and valu- 
able. 

A few steps from the physical wall maps of France 
and Europe, we find ourselves in presence of a very 
large number of drawing models, some of which are 
in plaster, and show the principles of screws, spiral 
staircases, and arches ; others are in wood and 
illustrate carpentry ; whilst there are others in zinc, 
which are intended as helps to the conception of the 
penetration of solids. We noticed that those which 
bear more directly upon technical instruction are 
provided with the principal sections required for 
professional demonstration, whilst there are others 
which are specially constructed to illustrate planes 
in space, their intersections, and projections. 

On the tables, open to the inspection of visitors, 
is a collection of drawings, the work of pupils, and 
affording abundant proof of the skill and patience 
with which this educational body carries out its 
excellent method. Especially in the portfolios 
containing some 390 architectural and machine 
drawings will be found specimens of work well worthy 
of our best schools. That system indeed deserves 
commendation which breaks away from the slavish 
and perfectly useless routine of copying from 
printed models, and leads the student, by graded 
steps, to reproduce from actual measurement and 
in detail, the portal of a church, the plan of a cottage, 
a Giffard’s injector, or a given portion of an engine. 
We found quite a number of sketches of machinery 
made by the students when visiting factories and 
engineering works; and beside these, many of the 
corresponding designs fully developed. One of the 
Brothers’ technical schools, that of La Salle at 
Lyons, has sent three albums of sketches of all the 
machinery used in the establishments for silk weav- 
ing. This bespeaks real scientific direction on the 
one hand, and a very fair degree of proficiency on 
the other. In our next article we shall conclude our 
inspection of the contents of this well-stocked room. 


A MODERN FLOUR MILL. 

Vienna flour has long been the cook’s and con- 
fectioner’s standard of excellence, beyond which 
the art of the miller cannot go, and consequently, 
as wealth has increased and the art of cookery has 
improved in this country, the imports of flour from 
Austro-Hungary have risen until they have at- 
tained a most serious amount. And, as if this were 
not sufficiently embarrassing to the English miller, 
he has had to contend with an opponent in the 
United States. The rapid extension of wheat- 
growing on the plains outstripped the milling re- 
sources of America, and manufacturers there went 
to what was considered;the best school, to Buda- 
Pesth, to learn how the abundant products of the 
Western States could most economically and advan- 
tageously be turned into flour. With many failures 
and much expense the Austrian method was modified 
to suit the exigencies of American trade, and a 
steady stream of flour, approaching in quality the 














Vienna brands, was poured across the Atlantic into 








this country, where it rapidly met with apprecia- 
tion and a steady sale. This meant ruin to the old- 
fashioned English miller, who had been accustomed 
te supply the neighbourhood in which he lived. 
The pastrycook and the housewife needed the 
Austrian flour to be successful in their light and 
dainty manufacture, while the baker gave the pre- 
ference to the strong American flour, out of a sack 
of which he could make several four-pound loaves 
more than he could from that ground in his own 
district. Consequently the small miller is becom- 
ing extinct. Those in a large way of business, 
with capital at command, bestirred themselves to 
adapt their proaesses to the altered condition of 
affairs, and with considerable effect. The old plan 
of feeding the wheat between a pair of millstones, 
and grinding it until it became flour and clean bran, 
was definitely abandoned, and in its place some 
method of ‘‘ gradual reduction,” more or less elabo- 
rate, was adopted, and the problem of evolving a 
new system, which should be neither Austrian nor 
American in its entirety, but suitable for the 
English trade, was entered upon. Many experi- 
ments had to be made before the correct principles 
of working were determined, and even now there is 
considerable diversity of opinion on the subject. 

The latest and most efficient development of the 
English gradual reduction process is seen at the 
Albert Bridge Mills of Messrs. Marriage, Neave, 
and Co., Battersea. These mills, which have been 
running tentatively for some weeks, were formally 
opened on Wednesday last, when a large company of 
millers, corn factors, engineers, and others gathered 
to inspect them and Ransome’s dock upon which they 
are situated. Messrs. Marriage, Neave, and Co. 
have been active supporters of the recently formed 
Association of English and Imsh Millers, an institu- 
tion framed to diffuse useful information among a 
trade, which thas suffered in the past from the 
exclusiveness of its individual members. In pursu- 
ance of the more liberal policy which they are seek- 
ing to popularise, Messrs. Marriage, Neave, and 
Co. threw their mill open to the inspection of many 
of those with whom they maintain a friendly 
rivalry. While flour is arriving in all our ports, and 
when the demand is enormously above the produc- 
tion of all the English millers, there is neither room 
nor excuse for trade jealousies, and Messrs. Marriage 
feel, and never cease to proclaim, that it is only by 
co-operation and the freest interchange of informa- 
tion that the home millers can oust the foreigner 
from the position he has attained in the flour market, 
and until that has been done they need not seek 
to guard their individual methods of manufacture. 

The Albert Bridge Mills have been erected with 
the avowedintention of producing flour equal to 
the best Austrian brands from the same or similar 
wheat, and distinctly superior to them from the 
higher class material which is to be obtained in this 
market, and which does not penetrate into Hun- 
gary. They have been erected upon a site which 
will give the greatest facilities for carriage. It is 
situated between the Albert and old Battersea 
bridges, and forms a portion of one side of a new 
dock lately constructed by Mr. Allen Ransome, of 
Messrs. Ransome and Cv., Stanley Works, Chelsea. 
The dock has been built to supply the want of 
waterside premises resulting from the extension of 
the Embankment along both sides of the river, 
and converts what was lately a piece of graz- 
ing ground into valuable wharfage. The dimen- 
sions of its entrance are such as to allow of 
the passage of sailing barges, and even coasting 
steamers, indeed of almost any vessel that will be 
likely to come above bridge, and the bed of the 
river has been excavated to a corresponding depth. 
The dock basin is over 100 ft. wide in the widest 
part, so that the river tugs can turn in it, and at its 
narrowest part will allow two rows of craft passing 
each other. The dock wall measures 1500 ft. in 
length, and the ground around it is of sufficient 
width to allow of large and extensive premises. 
Part of it is occupied, as already stated, by the flour 
mills, and part by the Battersea Foundry, and it is 
probable that the necessities of the neighbourhood 
will soon find a use for the remainder. 

The new mills have thus the utmost facilities in 
the way of water carriage. They are built in the 
Queen Anne style of architecture from the designs 
of Mr. Frederick Bath, of London and Salisbury, 
and are divided by interior party walls, without 
perforations, into three portions, the granary, the 
wheat-cleaning house, and the mill. In an early 
issue we hope to give illustrations and detailed de- 
scriptions of the building and machinery, and shall 
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now content ourselves with a general explanation of 
the salient features of the method of manufacture. 
The most noticeable characteristic is the perfectly 
automatic manner in which the processes succeed 
one another. From the moment the wheat is shot 
into the bins until the flour falls into the sack, it is 
entirely untouched by hand, and goes from one 
machine to another, ascending to the upper floors, 
and falling to the lower, time after time, without 
any check or intermission. At every stage there is 
a reassortment of the products, each going off in its 
own direction, and flowing to the machine where it 
is to be next treated. Thus the process is con- 
tinuous for the time being, and if the raw material 
were uniform, and only one product were desired, it 
would be absolutely so. 

The wheat-cleaning department occupies a build- 
ing to itself. The essential condition of high-class 
flour is that it shall contain nothing but flour. But 
wheat carries with it much that must be removed 
before this condition can be attained. It comes 
mixed with with all manner of other seeds, and 
covered with dust and dirt. At one end it has a 
beard, and at the other end a germ, each of which 
must be removed, and it is not until external clean- 
liness has been attained, that the actual process of 
willing can be commenced. At that point the 
removal of the internal impurities begins. The 
interior of the wheat berry may be roughly com- 
pared to a bunch of grapes bound together, not by 
stalks, but by cobweb. The grapes are represented 
by the gluten granules, and the cobweb by the 
cerealin, and it is in the perfect removal of all the 
latter, and the most careful assortment of the 
former, that the plant we are describing differs 
from others in existence. The process is due to 
Mr. W. H. Williamson, a member of the firm of 
Thompson and Williamson, of Wakefield, who 
manufactured the greater part of the machinery, 
and it is remarkable for the thoroughness and _ per- 
fection of the purification. 

The whole of the grinding is done by rollers, 
there being no stones in the building. The wheat 
is subjected to five breaks, with a smooth pair of 
stones to straighten out the bran. The rolls for the 
breaking operation are corrugated, those for the 
first two breaks leading on with the back edge of 
the groove, and the subsequent breaks with the 
sharp edge. The first breakings of the wheat, 
which are simply divided along the crease, are ele- 
vated to scalping reels clothed with plated wire 
cloth. The small quantity of flour which is un- 
avoidably formed in the breaking is removed, and 
the broken wheat and the semolina discharged on 
to a sizer, which assorts the semolina and delivers 
the broken wheat to the second break rolls. Semo- 
lina, it may be explained, is the broken interior of 
the wheat berry, free from bran, and may be com- 
pared, to return to our former illustration, to small 
clusters of grapes broken away from the main bunch. 
When still further reduced, and before it actually 
becomes divided into flour, semolina is called 
dunst. 

After every breaking the same process is carried 
out, the light particles being removed by aspirators 
placed above each set of rolls. The wheat is thus re- 
duced to bran, semolina, and a small quantity of flour, 
the semolina being, of course, the chief product. At 
this stage the semolina from the different breakings 
is already divided according to its size, and the 
next process, that of dividing it according to its 
specific gravity, is perhaps the most interesting of 
the whole. This is done on centrifugal purifiers. 
A vertical rotating shaft carries a number of light 
iron dishes, one above the other, and each ro- 
tating within a fixed conical guide. The semolina 
is poured on to the first dish and falls in a sheet 
from its edge, like drops from the edge of a wet 
umbrella when it is rotated. The heaviest particles 
are projected the furthest, and are caught in one 
compartment of the fixed guide, and the lighter 
particles in a second compartment. This process is 
repeated several times in the course of each particle 
through the machine, and the result is that the 
cemolina is divided into two portions differing in 
specific gravity. At the same time a steady current 
of air flows over each dish, and carries all the light 
particles of cerealin still adhering to the semolina, 
into a central trunk in communication with the offal 
chamber. In an early issue we hope to illustrate 
this machine, which is difficult to explain clearly 
without engravings. 

It happens that the heaviest semolina is the best, 
and consequently the highest class flours are made 
entirely from that which falls in the outer division. 








The semolinas are each reduced on smooth rolls, and 
the resultant flour dusted out. The finer semolinas 
thus produced are again sized and purified, and 
after further rolling are dressed in Sutcliffe’s centri- 
fugal dressing machines to produce ‘‘ patent flour.” 
The lighter semolina is subjected to similar pro- 
cesses and gives flour of a lower grade. 

The above description is necessarily very incom- 
plete. All that we desire in this article is to give 
a general description of the process, and to call the 
attention to the points in which Messrs. Marriage 
and Co.’s practice differs from that of existing mills. 
The building has the best facilities for receiving 
and delivering goods, the process is self-acting, the 
elimination of detrimental matters, both from the 
exterior and interior of the wheat being carried 
to the highest degree of perfection, and above all 
this the whole process is conducted under the most 
rigid and complete system of inspection. Every 
sample of wheat is tested, and is watched all 
through its progress, so that while the purification 
is complete there shall be no waste. Under con- 
ditions such as these, it is absurd to think that 
English manufacturers cannot hold their own against 
all the world, and bring back to the country an 
industry which would never have left it, if the 
spirit of Messrs. Marriage, Neave, and Co. had 
animated the last generation of millers. 

BRITISH NAVAL GUNNERY. 
(Continued from page 552 of our last volume). 
Guns In Turret Suips. 

Placing the Guns.—In the construction of the 
ship, care must be taken that the planes on which 
the turrets work should be horizontal, the ship 
being upright and in her seatrim. In order to 
make the working of turrets clear to those who 
may not have had an opportunity of studying the 
matter, we will give a short description of how the 
turrets are fitted. The circular walls, somewhat 
like the tyre of a wheel, rest on concentric rollers, 
which work ona circular racer placed on the deck 
below. Down the centre of the turret, and extend- 
ing from just below the slides on which the guns 
work, to a distance far enough below to give suf- 
ficient strength, runs a hollow circular shaft which 
may be taken to correspond with the axle of the 
wheel. Round this is a framework of iron or steel 
(representing the nave), and the spokesare a great 
number of iron or steel stays, somewhat similar 
to those in a bicycle wheel connecting the circum- 
ference of the turret with the centre framework. 
The outside circumference is toothed at the lower 
extremities, below the water line, and the turret is 
rotated by means of one or more pinions working 
in these teeth, and connected to a steam or hy- 
draulic engine. Arrangements are also made to 
disconnect the engines and apply manual power 
when required. The outside circumference of the 
turret is marked in degrees, just below the upper 
deck, the graduations being arranged so that when 
the gun is directed on either beam, the pointer on 
the deck is opposite the zero mark, and when ahead 
or astern it shows 90 deg. The starboard side is 
as a rule marked in green and the port side in 
red. Thereare no converging marks on the turrets, 
the convergence being arranged otherwise, as will 
be hereafter explained. In the original turret ships, 
guns were mounted in much the same way as in 
broadside ships, the only difference being that the 
slide irons were fixed in the turret, and the training 
was obtained by moving the whole turret. The 
more modern ships have the slide irons fixed higher 
up in the turret, and the carriage proper is abolished, 
the trunnions resting in boxes which travel along 
the slide irons, while an elevating bar supports the 
breech and at the same time gives the necessary 
elevation or depression. 

Size of Ports. —In all turret ships it is of course 
desirable to have the ports as small as possible in 
order to make the defence against projectiles more 
efficient, and since the sighting is all done from the 
top of the turret, there is no reason for the ports to 
be larger than is required for theactual working of the 
gun. We have already said that the slides are fixed, 
therefore the width of the portsneed be only sufficient 
to allow the muzzle to move up and down. The height 
of the port is however a very different matter, for 
owing tothe circular shape of the turret the gun can- 
not be run very far out, and of course the further the 
trunnions are inside, the greater the height neces- 
sary to work the gunin. This is remedied by raising 
or lowering the trunnions. Thus, when great de- 
pression is required, the trunnions are raised up a 





few feet, and the muzzle, on being depressed, occu- 
pies about the same position in the port as when 
horizontal. In the same way, when the gun is to 
be elevated the trunnions must be lowered. 

In Fig. 96 the dotted lines represent a gun laid 





horizontal, while the full lines show it elevated 
through an angle of 15 deg. The position is also 
indicated when the trunnions are lowered through 
the distance A B, the gun having still the same ele- 
vation, 15 deg. The sinall space » shows by what 
amount the port might be made shorter in using 
this latter arrangement. In the original turret 
ships, this alteration was effected by means of 
actually working the trunnions up and down in 
the carriages, which, as we have said, were com- 
paratively high, but in the more modern ships, 
such as the Dreadnought, the whole fore part 
of the slide is raised or lowered. This latter is a 
much simpler operation. In both cases the height 
of port is so arranged that the gun, when on the 
middle or ordinary working step, can be given 
from about 8 deg. elevation, to 9 deg. depression, 
which is ample for all ordinary purposes. When 
lowered to the lower step, the range lies be- 
tween 4 deg. to 18 deg. elevation, while if raised 
on the top step, from 4 deg. elevation to 8 deg. de- 
pression is the limit. What we have said thus far 
applies generally to all turret ships, but some con- 
sideration is necessary of the two classes : 1. Hand- 
loading ; and, 2, Hydraulic loading, into which 
turret ships may be divided. 

Hand-Loading Turret Ships.—In these ships the 
working of the gun proper is all done by manual 
labour, no steam or hydraulic power being used, 
except to change the gun from step to step. The 
system is now confined to the smaller and less 
powerful vessels, suchas the Glatton, Prince Albert, 
&c., some of the larger ones, Devastation, &c., 
though originally without hydraulic power, having 
now been altered. In order to show how these 
guns are worked, it will be as well to follow the 
process of clearing away and getting the gun ready 
for firing. 

When not in use, the guns are run right in, and 
so placed entirely inside the turret. With the new 
guns the length is such that there is not room for 
the muzzle to come inside the turret, but as these 
are all fitted to load hydraulically, they do not affect 
the hand-loading arrangements with which we are 
now dealing. The gun then is, as we have said, 
run close back on the slide, and secured in this 
position by means of chains and struts. The turret 
is trained so that the muzzles of the guns are for- 
ward or aft, and is secured by chains to the deck. 
The crew for a 12-in. calibre gun consists of the 
captain of the turret, second captain of the turret, 
and twenty-one men to each gun. On the bugle 
sounding for ‘‘action,” the numbers above eleven 
clear away the turret, casting off the securing chains, 
removing the covers on the turret, and clearing 
away everything on the upper deck which might 
interfere with the fire of the guns. The other men 
go inside the turret, and clear away the guns, 
getting everything ready for loading them, and 
as soon as all is clear on the upper deck (which 
is notified by the bugle sounding ‘‘advance’’) the 
loading is proceeded with. This is done as follows : 
The powder which has been previously brought up 
by two men from the magazine, is passed into the 
turret and placed in the gun by two men standing on 
either side of the muzzle. It is pushed in at arm’s 
length, and the loading is proceeded with in exactly 
the same way as previously described for muzzle- 
loading broadside guns. When loaded, the gun 
is run out, by two men putting it on the rear 
rollers by means of a hydraulic pump connected with 
the eccentrics, and allowing it to run out of its 
own weight, the slide being inclined for this purpose. 
From this point the method of working both 
systems is somewhat similar. 

Hydraulic Loading Guns.—These are secured in 
the same way as those above described, but the 





fittings for loading are different. In Fig. 97, 
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which shows the fitting in H.M.S. Dreadnought, 
A A is the level of the upper deck, the hydraulic 
rammer V works on the deck below, so that in 
order to load the gun, the muzzle has to be de- 
pressed as shown. The rammer head is covered 
with sponge cloth, so that it can answer the purpose 
of both sponge and rammer. A small valye in the 
head of the rammer (which has a conical recess to 
take the head of the projectile) is in connexion 
with the water supply, and is worked by a small 








stud. The action is as follows: The sponge being 
forced home to the bottom of the bore, the stud 
presses against the metal there and this pressure 
opens the valve ; jets of water immediately spring 
forth which wash out the bore of the gun. This 
arrangement is fitted as an extra precaution, and to 
insure the extinction of any sparks that may have 
been left in the bore from the previous round. 
Should any sparks be thus left, and the powder 
and shell be rammed home, an explosion would 
follow; and since the muzzle is pointing down 
directly into the ship, the results of such an ex- 
plosion would be, as may be imagined, most disas- 
trous. When the shot is being rammed home, the 
point of it fits into the conical recess above men- 
tioned, and so the stud is not touched. The hy- 
draulic ram mentioned above, is for raising or 
lowering the fore part of the slide, when extreme 
depressions or elevations are required; E is the 
ram for running the gun in or out, and for check- 
ing the recoil on firing. 

The gear on the upper deck being cleared away 
and the gun being ready for loading, the latter by 
means of the elevating wheel, is depressed to the 
loading position and run up close to the loading 
trough f. The projectile, with the powder above it, 
having been previously placed on the lift C, is raised 
by moving a handle until the powder comes oppo- 
site the trough, when it is stopped by an automatic 
arrangement. The powder is then pushed some 
way into the gun by the rammer, which is then 
withdrawn. The lift being lowered a little, the 
automatic arrangement which stopped it, is freed, 
and pressure being again applied, it rises till the 
projectile is opposite the muzzle, when it again 
stops automatically. The projectile and charge are 
now pushed home together to the bottom of the 
bore. The rammer is then withdrawn, the shot 
lift lowered, and the gun elevated and run out into 
the firing position. This system has two objections; 
the turret must be always trained to a fixed posi- 
tion for loading, and the muzzle of the gun, point- 
ing as it does down into the ship, opens the door 
to a tremendous catastrophe should any accident 
occur when loading. With the introduction of 
breechloading guns this latter defect will be reme- 
died, as the breech will be the part to be depressed for 
loading. The fixed loading positions, however, 
still remain, though ere long we may see even this 
difficulty overcome, by bringing the loading arrange- 
ments inside the turrets, the powder and projectile 
coming up through the centre shaft, and the rammer 
being constructed of flexible material to save space. 
This plan, however, has also its objections, as the 
powder is more exposed during the process of load- 
ing, and an explosion inside the turret would be as 
bad, if not worse, than firing through the ship’s 
side. 

We have carried both systems to the point 
where they merge into one, that is, readiness for 
firing ; but before proceeding with the latter we 
must describe the turret sights and other details. 
In turret ships, as we have before explained, the 
sights are not on the guns themselves, but on the 
turret. Every turret has three sets of sights, 
three hind, and three fore sights. The latter are 
ordinary fixed sights placed on the front part of the 
turret and vertically over the trunnions of the guns. 
The hind sights are placed in the rear part of the 
turret, one in the centre and one cn either side of 
it, the lines passing through the back and fore 
sights being vertically parallel to the axis of the 
guns below. These back sights are constructed as 
shown in Fig. 98. 

A A represents the top of the turret; C is a 
hollow brass tube, inside which works a hollow 





bar d, and inside this again the steel bar E, 
the top of which is fitted with a sight and de- 
flection leaf. The bottom of the bar d carries a 
pointer F, which works in a slot in the tube C, the 
sides of the slot being graduated in degrees sub- 
divided to 10 min. The bar d is also graduated in 
the same way to 15 deg. up, and 5 deg. down, the 
reading being taken from the top of the tube C. 
The small steel bar is graduated in yards in the same 
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way as the sights of a gun, and has a deflection 
scale fitted in the same manner. This bar does not 
work in the hollow bar parallel to its axis, but is 
inclined to the left slightly, to compensate for the 
drift of the projectile, as will be hereafter explained. 
The sights are so placed, that when the upper one 
E is close down, and the sight d at zero, the line 
passing through the hind and front sights will be in 
the plane of the racer on which the turret works. 
The elevating arc of the gun is marked in a similar 
way, so that when everything is at zero, the lines 
passing the sights, the axis of the gun, and the 
plane of the racers, are all parallel to one another. 
(To be continued.) 








NOTES. 
Etectro-Macnetic Ixpvction. 

At the Physical Society recently Mr. C. V. Boys 
exhibited the phenomenon first observed by Faraday, 
in which a copper disc suspended bifilarly between 
the poles of an electro-magnet, so as to cross the 
lines of magnetic force at an angle, is suddenly 
kicked or twisted parallel with the lines of force 
when the magnet is excited. If the disc be per- 
pendicular to the lines of force it is repelled by a 
pole when the magnet is made and attracted by the 
same pole when the magnet is unmade. Mr. 
Boys has investigated the phenomenon very fully, 
and points out that it offers a quick and ready 
means of measuring the intensity of an _electro- 
magnetic field, as well as a means of finding the 
electric resistance of plates and discs of metal. 


NEw STANDING ORDER. 

On Wednesday the new standing Order proposed 
by Sir Bernhard Samuels on May 21, was passed 
by a majority of ten in the House of Commons. 
It is in these words : ‘‘ When a Chamber of Com- 
merce or Agriculture, or other similar body sufii- 
ciently representing a particular trade or business 
in any district to which any Railway Bill relates, 
petitious against the Bill, alleging that such trade 
or business will be injuriously affected by the rates 
and fares proposed to be authorised by the Bill, or 
is injuriously affected by the rates and fares already 
authorised by Acts relating to the railway under- 
taking, it shall be competent to the referees on 
Private Bills, if they think fit, to admit the peti- 
tioners to be heard on such allegation against the 
Bill or any part thereof, or against the rates and 
fares authorised by the said Acts or any of them. 
The provisions of this order relative to rates and 
fares already authorised, extend to traders and 
freighters, and to a single trader, in any case where 
a locus standi would have been allowed to them or 
him if this order had not been made. Nothing in 
this order shall authorise the referees to entertain 
any question within the jurisdistion of the Railway 
Commissioners.” 





CoLouR-BLINDNESS. 

There is every reason to believe that the new 
apparatus for combining colours, devised by Mr. 
Offert and by Lord Rayleigh, will lead to a 
thoroughly scientific investigation of colour-blind- 
ness. Considering how common Daltonism is, and 
how essential it 1s that railway men and others 
working with coloured signals should be free from 
it, or at least know the extent to which they suffer 
from it, some simple means of investigating it is 
desirable. Lord Rayleigh’s apparatus is based on 
double refraction, and the obtaining of two over- 
lapping spectra, which the person under examina- 
tion looks at, and describes as green, blue, or 
purple, or whatever it appears to his or her sight. 
Lord Rayleigh has, we believe, tested the vision of 
numerous friends, and is willing to extend his obser- 
vations further. So far, he has found that the 
majority of persons tried require only half as much 
red in the mixed spectra to turn a given yellow into 
green as he himself does. Peoplevaryfromeachother 
in matching colours, and there are grades of ‘‘ colour- 
blindness.” Ordinary colour-blindness is blindness 
to red, but the father of Mr. Stanley, the optician, 
was colour-blind to green. As an engineer, when 
engaged in colouring plans, he had to single out his 
green pigments by their names. To him they ap- 
peared a kind of brown. Lord Rayleigh has not, 
we understand, noticed any striking differences 
between the two eyes of the same person ; except 
what is due to fatigue of one eye and freshness of 
the other. Dr. Guthrie, who is colour-blind to red, 
believes himself more than usually sensitive to 
blue ; and Lord Rayleigh has found persons abnor- 
mally sensitive to red, as well as abnormally insensi- 
tive to it. It would be interesting to discover 
whether such persons can see further down the red 
end of the spectrum than is usual. Perhaps the 
modification of Lord Rayleigh’s apparatus, by Mr. 
Glazebrook, for measuring the distance on the spec- 
trum, which any one can see, will answer this part 
of the inquiry. 


Hat.’s Erect. 

Some experiments on the obscure phenomenon 
known as Hall’s effect, were made last year by Pro- 
fessor Silvanus P. Thompson and Mr. C. Starling, 
of University College, Bristol. In employing a 
pear or peg-top shaped electro-magnet with a pointed 
pole, they found that the equipotential lines in the 
metal strip, which before magnetisation had crossed 
the strip at right angles to its edges, were slightly 
curved rour.d the pointed pole by excitation of the 
magnet. Subsequent tests of the strip for its re- 
sistance, showed that this curving meant a diminu- 
tion of electric resistance in the strip, produced by 
the magnetisation. The diminution was observed in 
strips of tin, gold, &c., but iron showed a slight 
increase of resistance due to the magnetisation. 
Professor Thompson, in eliminating thermo-electric 
effects, did not succeed in getting Hall’s effect with 
the pointed pole, so that his results do not clash 
with those of Mr. Shellford Bidwell, as mentioned in 
our recent Note on the subject. The effect he did 
get was due to a change of resistance in the strip, 
and though similar to Hall’s, inasmuch as points 
could be found on the strip which gave a current on 
magnetisation, was not reversible, like Hali’s, on 
reversing the magnetisation. M.A. Leduc hasalso 
communicated an interesting paper on the same 
subject to the French Academy of Sciences. M. 
Leduc took a plate of bismuth (which as Righi 
found gives a large effect) and gummed it on glass by 
Canada balsam. The plate was 0.05 metres long, 
0.05 metres wide, and 0.04 millimetres thick. The 
current was sent through it by means of pincer con- 
tacts, and the equipotential points were connected 
through a Lipmann electrometer. M. Leduc’s 
conclusion is, that if the magnetic intensity does not 
surpass a certain value, the deviation of the equi- 
potential line and the lines of force at the points 
where they cut it can be represented by the formula 
D=kM (1-a t?), where kis the deviation of the 
equipotential line produced at the temperature 
0 deg. at a point where the magnetic intensity is 
equal to it, and a another constant. For bismuth 
a is very small ; for silver it is from 0.008 to 0.009. 
M is the magnetic intensity of the field. M. Leduc 
has also remarked that in silver the Hall effect de- 
pends on temperature, and diminishes by .004 of 
less value for each ldeg. Cent. It is very feeble in 
an alloy of bismuth and lead. 





A Cuear StanparRpD Batrery. 
Mr. Frank L. Pope, the well-known American 
electrician, has devised a cheap sulphate of copper 
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or Daniell battery, which practical electricians may 
find useful for testing or other purposes. When a 
large number of cells are required, as for testing 
submarine cables and land lines, the price of jars 
becomes a serious item, and Mr. Pope therefore 
makes his cells of ordinary glass bottles, such as are 
used for holding sweets and other confections. The 
bottom is cut off by a lathe or glazier’s diamond, or 
by putting a small quantity of water in a saucer and 
setting the bottle in it with a little turpentine or 
other inflammable liquid on the surface of the water, 
then setting fire to the turpentine, and thus cracking 
off the bottom at the surface level. The sharp cut 
edges ought to be filed or ground off by a grind- 
stone. These bottles are inserted in a frame or 
rack side by side. The rack may be formed of two 
thin boards run one over the other, the lower having 
holes cut to admit the necks of the bottles and the 
upper having larger holes to admit the shoulders of 
the bottles. A cork is inserted in the neck of each 
bottle and a stout copper wire runs through it and 
is bent into a spiral, which fully occupies the 
shoulder of the bottle. This wire is further bent 
outside the cell, so as to support the zine of the next 
element. Each copper wire is about 3 ft. 3 in. 
long and No. 10 American gauge. The spiral, of 
course, forms the negative plate of the cell; and 
the positive plate is preferably formed of a hollow 
split cylinder of rolled zine plate, 7’; in. thick and 
64 in. long by 4in. wide. An upright lug is left 
on the cylinder and two holes are drilled in it, one 
above the other, to twist the copper wire into and 
thus support the zinc. This joint is hammered 
tight, and may also be soldered ; but the zincis not 
amalgamated. The cell is started by filling up with 
soft rain water and dropping in a teaspoonful of 
pulverised sulphate of copper into the copper spiral 
at the bottom. The resistance may be lessened and 
the action hastened, by a tablespoonful of zine sul- 
phate added to the liquid of each cell. The cells 
can be made of any size, from that of a quart bottle 
down to an ounce vial, the other parts being in pro- 
portion, and when made small the battery is quite 
portable. 


Hutt anp BarnstEy Rartway. 


Mr. J. Grierson, general manager of the Great 
Western Railway, has presented a detailed report 
to the directors of the Hull and Barnsley Railway 
Company, as to the position and prospects of that 
undertaking. Mr. Grierson expresses his opinion that 
the capacity of the Alexandra Dock, which is being 
constructed by the company, will be very great, 
and, he adds, that it is so laid out that the hydraulic 
power, having been already provided, traffic may be 
commenced, and carried on with facility by the pro- 
vision of a portion of the sheds, tips, lines of rail- 
way, &c., which will be eventually required, and 
he, accordingly, recommends that, at present, only 
two transit sheds, in addition to the one over the 
west jetty, and two coal tips, with the lines of rails 
as shown upon a plan which Mr. Abernethy has 
prepared, should be carried out, leaving the ware- 
houses and other works and conveniences to be 
added from time to time, as required by the in- 
crease of trade. It might, however, Mr. Grierson 
thinks, be desirable to erect one grain warehouse 
forthwith, and he suggests for consideration 
whether one of the south jetties might not advan- 
tageously be used for accommodating fish traffic at a 
comparatively small outlay. As regards the prin- 
cipal stations which it is in contemplation to pro- 
vide in Hull, Mr. Grierson thinks that a temporary 
passenger station should be erected on the site 
where it has been proposed to erect a carriage shed, 
near Carron-street. By this means a large saving 
will be effected, and temporary and reasonably con- 
venient accommodation will be afforded, within half 
a mile of an intended station in Charlotte-street. 
As to the Victoria Dock Junctions, Railway No. 5B 
might, he considers, be safely abandoned ; while 
the construction of Railway No. 5 A might, at all 
events, be deferred. The provision of workshops 
cannot, he considers, be long postponed. The 
works which are in progress for connecting the line 
with certain collieries, should, Mr. Grierson thinks, 
be completed, and arrangements should be made 
for obtaining access to the South Kirkby and 
Monckton Main Collieries as soon as practicable. 
The number of engines ordered by the directors 
appears to Mr. Grierson to be quite sufficient for 
present requirements, but some further amount of 
rolling stock will probably be required, when the 
line is opened throughout. With reference to a 
proposal to open a portion of the railway between 





Hull and Howden for local traftic, Mr. Grierson 
thinks there is no reason why, if considered desir- 
able, this may not be done as soon as station accom- 
modation is provided in Hull ; and as a bridge over 
the Ouse is nearly finished, he thinks it desirable 
that the directors should also open, as soon as prac- 
ticable, the section to Hensall, which is the point of 
junction with the Lancashire and Yorkshire Rail- 
way. 
THE ABSOLUTE CAPACITY OF A CONDENSER. 

At the last meeting of the Physical Society, Mr. 
R. T. Glazebrook, M.A., F.R.S., of Cambridge 
University, described some interesting experiments 
he had made to determine, in absolute measure, the 
electrical capacity of a condenser sent to him for the 
purpose by Messrs. Latimer Clark, Muirhead, and 
Co., the well-known makers. The general method 
employed by Mr. Glazebrook is that given by Clerk 
Maxwell in his treatise on ‘‘ Electricity,” vol. ii., 
$ 776. A commutator driven, by a tuning-fork, is 
titted to the condenser in such a manner that the 
plates of the condenser are alternately connected to 
two points at different electrical potentials, and then 
put into communication with each other. The con- 
denser and commutator are inserted as one of the 
arms of a Wheatstone bridge, and Maxwell has 
shown that if the period of vibration be sufticiently 
slow, the combination is approximately equivalent 


; z ; 
to a resistance of = where n is the frequency of 
ut 


the tuning-fork, and C the capacity of the condenser. 
Thus, if a be the resistance of the arm conjugate to 
the condenser, c and d resistances of two other conju- 


o,e a 
gate arms, we have the condition for a balance G 
n 


Thus C can be found if a, ¢, d, 


and n be known. Mr. J. J. Thomson has, how- 
ever, shown (‘‘ Phil. Trans.,” part iii., 1883) that 
Maxwell’s formula is only approximate, and has 
given the correct formula. It was this which Mr. 
Glazebrook used in his tests. The tuning-forks 
used had frequencies of 16, 32, 64, and 128 to 
the second, as determined by careful comparison 
with a clock, by the method of Lord Rayleigh. The 
corresponding values of the capacity were, in terms 
of the legal ohm, .3336 mf. (microfarads), .3340 mf., 
.3335 mf., and .3337 mf. ; the mean being .3337 
microfarads. The experiments do not show any 
variation in the capacity, as the time of charging is 
changed from 7sth tortsth of asecond. The for- 
mula also gives a ready and accurate means of 
determining the pitch of a tuning-fork, for if the 
capacity of the condenser used is known, the value 
of nm can be determined. Mr. Glazebrook has suc- 
cessfully used it for this purpose. A question arose 
at the meeting as to the efticacy of mercury con- 
tacts in such experiments, and Dr. W. H. Stone 
stated that he found mercury and iron contacts to 
be free from sticking. Whether this is an advantage 
or not in making a good contact is doubtful. Recent 
experiments within our knowledge would seem to 
point to a microphone action in such contacts. 


a 
=cd, or n C=—. 
cd 








THE PREVENTION OF INCRUSTATION. 

THE inventors and manufacturers of compounds for 
the prevention of incrustation in steam boilers have 
almost uniformly had to face the opposition of the 
insurance companies, who object to chemical experi- 
ments being carried on in boilers in the integrity of 
which they have a pecuniary interest. As, however, 
some reagent is necessary with many kinds of water 
a few exceptions have been made, soda, either as 
carbonate, or in the caustic form, being the most 
generally recommended, although its action is not 
always very efficacious. We learn that lately the com- 
panies whose head-quarters are in Manchester, have 
been experimenting with a new compound which is 
offered under the name of Litholine, and that the trials 
have been so successful that its use is being recom- 
mended by several of the principal assurance associa- 
tions. The new compound has been found to have no 
corrosive effect either upon the plates or fittings of the 
boiler, its action being confined to the reduction of 
the old scale to a crumbling condition, and to the pre- 
vention of the formation of any further hard deposit. 
tis capable of application in two different ways. It 
may be added to the heated feed-water in tanks, and 
will then cause the precipitation of the greater part of 
the lime, chalk, &c., in the form of mud, or it may be 
injected into the boiler, and the precipitate removed 
by blowing off from time to time. About one pint of 
compound per day is sufficient for an ordinary Lan- 
cashire boiler working with moderately hard water, 





the exact quantity being determined by the amount 
necessary to keep the water sufficiently alkaline to 


affect litmus paper. The manufacturers, the Litho- 
line Water Purifying and Scale Prevention Company, 
of 213, Park-road, Oldham, undertake the analysis of 
feed waters, and vary the composition of their product 
accordingly. They do not recommend it for every 
case that comes up, as some water is so heavily charged 
with mineral matter that nothing but the most extra- 
vagant use of this or any other compound, could prevent 
scale. The composition of the fluid is kept a secret, 
but a sufficient guarantee that it is both harmless and 
effectual, is afforded in the approval of such a careful 
and able investigator as Mr. E, Lavington Fletcher, 
of the Manchester Steam Users’ Association. 


ELECTRIC LIGHTING NOTES. 

A DEPUTATION from the City Commissioners of Sewers 
visited Wimbledon on Wednesday, June 18, to see the 
result of the experiments in electrical street lighting 
which have been conducted for some months past by 
Mr. Preece. From these it appears that the most 
efficient practical mode of distributing light for a main 
street, like that of Wimbledon, is by means of 50- 
candle lamps, fixed 20 ft. high, at intervals of 100 ft. 
Many forms of reflectors have been tried, but the best 
results have been obtained by a polished nickel-plated 
iron surface of slightly convex form, and by a dioptric 
system devised by Mr. Trotter. The effects at Wim- 
bledon were admitted to be remarkably striking, and 
to furnish a capital example of efficient street lighting. 

The Anglo-American Brush Electric Light Corpora- 
tion has just issued a new priced catalogue in which 
great prominence is given to the machinery for incan- 
descence lighting manufactured by the company 
The ‘‘ Victoria” dynamo, which is a modified Schuckert 
machine, is made in various sizes designed to feed from 
10 to 1000 lamps of 20-candle power, and a special 
slow-running type is manufactured for ship lighting, 
the larger sizes not exceeding 500 revolutions per 
minute. They are all compound wound, and will 
supply any number of lights from their full capacity 
down to one. Improvements have been made in the 
manufacture of the lamps to secure uniformity and 
durability, but their life is not stated. A speciality is 
made of ten-candle lamps. 








The steamer Thistle, belonging to the Glasgow and 
Londonderry Steam Packet Company, has been fitted 
with the electric light by the Pilsen-Joel Electric 
Light Company, of London, under the superinten- 
dence of Professor Jamieson. The installation includes 
41 lamps, each of 20-candle power, distributed over 
almost the whole of the ship, including the steerage 
and cattle holds. In all cases the lamps are inclosed 
in ground glass shades or wire frames, and in the por- 
tion of the ship set apart for the first-class passengers, 
the lamps are fitted both in the saloon and the adjoining 
state-rooms. There are in all 17 lamps in the saloon 
circuit ; there areten lamps inthe steerage circuit, which 
includes the engineer’s room and chart room on the 
upper deck adjoining the engine casing. For the cattle 
holds there are two circuits, so that if goods rather 
than cattle are being carried, one or both of them can 
be cut out at pleasure. In each of these circuits there 
are four lamps. The rest of the lamps—six in number 
—form the engine-room circuit. The dynamo used is 
of the Schuckert type, manufactured by the Pilsen- 
Joel Company. It develops an electromotive force 
of 102 volts, and supplies each lamps with .66 amperes, 
or a total of 27.2 ampéres for the 41 lamps. The 
speed required, which has been made low in order to 
suit ship lighting, is 450 revolutions per minute. The 
engine, which is direct-driving, is of the Westinghouse 
type, and has been manufactured by Messrs. Alley and 
M‘Lellan, Glasgow. 








New Sovutnw Wa.res.—Major-General Scratchley has re- 
tired from his position as consulting engineer to the 
Government of New South Wales. It is understood that 
Major-General Harding Steward, late of the Royal 
Engineers, now fills the office. 

French Rattway Rowiine Stock Company.—The 
accounts of this company for the financial year ending 
March 31, 1884, show a net profit of 26,312/, The dividend 
for the financiai year 1883-4 was fixed at the rate of 8 per 
cent, per annum, the reserves being carried to 32,640/. 

CaBLE RAILROADS FOR BROOKLYN.—It is reported that 
2,000,000 dols. have been subscribed for the formation of 
a Rapid Transit Cable Railroad Company in Brooklyn, 
similar to the system now in operation in Chicago and 
San Francisco. The papers of the new company have 
been forwarded to the Secretary of State, and upon their 
return the organisation will be perfected. 


Tron HicHway Crossincs.—The Boston and Providence 
Railroad Company has laid down some iron crossings 
upon trial near the West Roxbury Station, Massachu- 
setts. In the place of planks, which are generally used, 
but which rapidly wear out and decay, cast-iron plates 
have been put down. They are about 2 ft. wide, and in 
length fill up the space between the rails. They are 
made with blunt projections of 1 in. or 2 in., so as to give 
horses a firm footing, and the whole plate is slightly 
convex. 
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around the outer end. The whole cable for 12 ft. back, 
including the shoes, was then inclosed in brickwork and 
cement ; 6 in. flags were laid in cement over the brick- 
work, and finally a second set of flags above these to form 
the sidewalk. Over the side cables, the foundations of 
the tool-houses took the place of the sidewalks. 

Examinations had been repeatedly made at the points 
where the cables emerged from the masonry to see that 
the coverings were intact, but no more extended exami- 
tion had been deemed necessary. The author felt, how- 
ever, that the responsibility was too grave to allow him to 
assume that all was sound simply because the exterior 
appeared so. The sidewalk and flagging were therefore 
removed from over one end of a large cable, and on cutting 
through the canvas it was found that the tar had partially 
disappeared, and that the cavity was nearly full of a dirty, 
greyish liquid. There was also extensive rusting of the 
wires, so that the seizing wires, 0.06 in. in diameter, 
were in many places rusted through, and the cable wires 
deeply pitted. A second cable end was opened with 
similar results. A general survey of the bridge was then 
made, revealing fine cracks in the paint on the cables 
which admitted moisture, grave defects in the masonry, 
particularly of one of the piers, and a number of other 
minor flaws, 

A full statement of the facts was thereupon made to the 
directors, with the recommendation that every cable 
should be examined throughout and repairs made imme- 
diately ; also that the cables and other ironwork should 
be scraped and repainted, all defective stones in the piers 
replaced by sound ones, the masonry repointed, and that 
the wrought-iron protecting plates to the pier nosings 
should be repaired, &c. 

Authority was given to the author to proceed with the 
work at once. As parts of it were entirely novel, it re- 
quired close personal attention throughout. The first 
step was to determine how far the damage to the cables 
extended. One of the openings already made was there- 
fore enlarged, and the boiler plate and wrapping removed, 
so as to expose the strands back to and around the shoes. 
It was found that the rust extended outside of the an- 
chorage and under the wrapping. It was then decided 
to remove every seizing, to cut out a slit about 45 ft. in the 
bridge floor to where the cable emerged above it, and to re- 
move the clamp and also the wrapping, so far as might be 
necessary, to discover the full extent of the damage. Ac- 
cordingly about 10 ft. length of cable was unwrapped, 
leaving the wires exposed and entirely free for about 22 ft. 
of their length. 

On examination the serious damage to the wires was 
found to extend about 3 ft. from the anchorage outward. 
Beyond this there was a little dry rust, but no pitting; 
and still farther from the anchorage the paint on the in- 
terior wires was yet gummy. 

The rust seemed to be of two kinds. First, a red oxide, 
where the wire appeared to have been attacked as if by 
acid, the so-called fibre being exposed. In some such 
cases the rust had eaten through the exterior in a narrow 
slit, and had then attacked the interior, leaving a shell 
only. The second form of rusting was by the formation 
of a hard blackish substance containing much sulphur, 
= ‘eo scaled off, left a deep pit, as if gouged out by 
a chisel, 

In one cable end eight wires had been eaten entirely 
through, and one wire or more in each of the others. 
Referring to the composition of the rust and the liquid 
found among the strands, the following letter to the 
author is pertinent. The writer, Professor Otto Wuth, is 
a practical chemist residing in Pittsburgh, and has been 
engaged in the manufacture of the various products re- 
sulting from the distillation of coal-tar. 


** Pittsburgh, Aug. 18, 1883. 

**T have carefully examined the specimens of scales you 
took from the wires of the cables of the suspension bridge, 
and found them to be a combination of the hydrated per- 
oxide of iron and sulphate of iron. The liquid consisted 
of a weak solution of carbonate and sulphate of ammonia, 
coloured by tarry matter, and is almost identical with 
tar-water from the gas works. The cables, as you stated, 
were first coated with boiled linseed oil and afterwards 
with coal-tar. The tar had evidentiy not been heated 
long enough and high enough to drive off all the water 
and the salts of ammonia contained in all coal-tar at the 
rate of 5 to7 per cent. 

‘*The action of coal-tar is always alkaline—vrery alka- 
line—never acid. The reaction of the acids contained, 
such as carbolic and cresylic, is also alkaline ; they do 
not act like the mineral acids on iron. By heating coal- 
tar with caustic lime you only convert the carbonate of 
ammonia into caustic ammonia. Now the action of the 
coal-tar upon the wires has undoubtedly been this. 

‘* The oils contained in the tar first dissolved the coat 
of linseed oil; then the sulphuret of ammonia, which is 
contained in the tar in considerable quantity, acted upon 
the surface of the iron, converting it into the sulphuret of 
iron, which again was converted into the sulphate by the 
oxygen of the air, which could not have been completely 
excluded. This alternate action of the sulphuret of am- 
monia and air was continued until the sulphuret was 
entirely exhausted. The oxidation was further carried 
on by the atmospheric air in the presence of water and 
carbonate of ammonia.” 

How the water came to be where found it is not easy 
tosay. The upper surface of the strands was but 18 in. 
below the surface of the sidewalk, and exposed to cun- 
siderable alternations of heat and cold. A cavity was 
evidently formed by the tar gradually oozing into the 
surrounding brickwork when exposed to the heat of hot 
summer days. Air would then slowly percolate to and 
fro as the masonry changed in temperature, and moisture 
would probably be condensed, and the water slowly col 
lected. It is possible that part of the sulphur and 
ammonia accumulated in this way, as they must be con- 





stantly present more or less in the atmosphere of such a 
smoky city as Pittsburgh. 

It was evident that the only course to pursue was to 
cleanse the wires thoroughly. This was at first attempted 
by the use of solvents such as benzole, kerosene, &c. ; but 
it was impossible to cleanse the interior strands in this 
way, even by drenching them. Scraping each individual 
wire was then reluctantly resorted to. After trying 
varlous scrapers, none of which worked satisfactorily, one 
was adopted which proved cheap and effective. A 3-in. 
steel rod had one end flattened and turned up for about 
4 in., so as to make with the rod an angle of about 80 deg. 
A semicircular notch, of about the same diameter as the 
wire, was then filed in the end, and the edge made sharp, 
hardened, and tempered. With these, four men could 
clean about 175 wires in ten hours. To get at the interior 
strands, wedges were used to force them apart. When- 
ever a damaged wire was found it was marked by a bit 
of wire twisted on. All such wires were examined, and 
if the loss of strength was 10 per cent. or more, it was 
repaired, otherwise it was passed. It was soon found 
that the damage was almost entirely confined to the outer 
two layers of wires in each strand. The seizings around 
the strands had held the wires so closely in contact that 
the destructive agent had not penetrated farther. 

While this preliminary work was going on, experiments 
were made to determine the best method of repairing the 
damaged wires. The only previous work of this kind, so 
far as known, was that done at Niagara Falls, where, in 
making the final splice, the two parts of a wire were kept 
under strain by a bar having a lever pivotted across each 
end. The shorter arms of these levers were provided with 
clamps and thumb-screws for taking hold of the ends of 
the wire to be joined, and gave a lever arm of 2in. The 
other arms were 10 in. long. The short lever ends having 
been clamped to the extremities of the cable wire, one of 
the long arms was fastened by a wire to some fixed object ; 
to the second long arm a spring balance was attached, 
and to this a pair of small ier and tackle, leading 
finally to some other fixed object. By this means a definite 
pull on the balance could be transmitted to the two 
branches of the cable wire, since the separation of the 
long arms would draw the short ones towards each other. 

he difficulties with this apparatus were, first, that it 
was not self-contained ; secondly, the range of motion 
being small, it required exact fixing on the wires to insure 
the ends being in line when the strain was on ; thirdly, 
the room was insufficient for wrapping the splice. 

The author devised an apparatus as follows: A. stiff 
square bar 2 ft. 6 in. long had its sides finished smooth; 
one end was flattened, and to this end a stiff crosshead 
about 7 in. long was firmly rivetted. One end of the 
crosshead was provided with a clamp and thumb-screw 
for holding the wire to be spliced. The other end of the 
crossbar had a notch for receiving the ring of a heavy 
spring balance. <A second crossbar about 11 in. long was 
fitted with a long socket near its centre, so as to slide 
freely on the long bar. One end of the sliding bar had 
also a clamp and thumb-screw for holding the opposite 
end of the wire to be spliced. Through the remaining end 
of the sliding bar was a hole parallel to the main bar of 
the machine, through which an eye-bolt passed freely. 
The eye-bolt had a long thread cut upon it, and carried a 
handwheel with a corresponding internal thread. The 
hook of the balance passed through the eye of the bolt. 

This machine gave plenty of movement for extending 
the balance, and taking up the slack of the wire, and was 
very convenient in al] contracted places. 

According to Mr. Roebling’s original notes, an abstract 
only of which was available, the maximum working strain 
per wire is 267 lb., of which 109 lb. or 41 per cent., is live 
load, and 158 lb. or 59 percent., is dead load. <A piece of 
wire said to be from the original bridge wire was tested, 
with the undermentioned results : The stretch in this and 
the following tests was taken on 1 ft. of length by a finely 
divided vernier gauge, having a multiplying lever, and a 
second vernier for the finer readings. 

Diameter of specimen, 0.144 in. ; area, .016286 square 
inch. The readings were uncertain up to 200 1b. strain, 
owing to inaccuracy in the adjustment of the gauge. 


Strain. Gauge Reading. Difference. 
lb. ft. ft. 
200 1.00017 . 
300 1.00040 parce 
400 1.00064 “An: 
r 0.00023 
500 1.00087 oS 
0.00022 
600 1 .00109 0. 00022 
7 1.00131 0.00020 

* 0002 
800 1.00151 0.00033 


900 1.00184 


At 1260 lb, the wire broke with a measured set of 0.013 ft. 
Diameter at point of rupture, 0.110 in.; strength per 
square inch at full section, 77,365 Ib. . 
A new splice in a wire when tested gave, under a strain 
of 300 1b., an addition of 0.018 in. in length by slip and 
stretch. Now in splicing in a new piece of wire, the final 
splice must evidently be made under an excess of strain 
sufficient to compensate for three things; first, for the 
probable slip in the splice in taking up a working strain ; 
secondly, for the stretch that will occur in the part (about 
2 ft. long) contained in the machine while splicing, when 
it comes under strain ; and, thirdly, for the extra strain 
induced by pulling the wire out from a straight line while 
splicing. To determine this excess of strain the following 
calculations were made : in. 
The slip at the splice is, say Ae 0.0180 
Taking 200 lb. as the average strain in 
a wire with the bridge in use, and 
0.00023 ft. as the stretch per 100 lb., 
the 2 ft. length of wire in the machine 


will stretch 0.00023 ft. x 2 x 2ft, 
luv 


x12= 


0.0110 





in. 
Suppose the wire in splicing to be drawn 
4 in. froma straight line at the centre 
of 20 ft. in length, the additional 
length required is = ... es ee 0.1332 
Total excess of length requisite in 
making the splice ... a sh 0.1622 


On the supposition that the wrapping around the cables 
is tight enough to oblige the first 10 ft, length under 
the wrapping to take up the extra strain, and inasmuch 
as the wires pass around the shoes and have therefore a 
double length, the strain would act on about (12 ft. +10 ft. 
+10 ft.) x2; or, say, 60-ft. length of wire. According to 
the previous test, to stretch 60 ft. of wire 0.1622 in. a 
strain would be required equal to 


0.1622 in. . 0.00023 ft. x 60 ft._ 9g 
i 100 ; 


This would give the strain on the balance as 200+ 98, or, 
say, R 

x balance with 400 lb. capacity was therefore provided, 
but on trial it was found that a pull of about 500 lb. was 
necessary tv insure a full strain in the wire after the com- 
pletion of the splice. The reasons for this seemed to be, 
first, that the stretch did not probably reach so far as 
10 ft. under the wrapping; secondly, the friction in pass- 
ing around the shoe had not been taken into account ; 
thirdly, the wires were frequently partially bound by other 
wires, and the final splice was nearer one end of the free 
wire than 10 ft. 

Another element of uncertainty was the constantly 
varying load, as the traffic on the bridge is very heavy 
and subject to rapid and extreme fluctuations. Still 
another practical ditliculty was the fact that from loosen- 
ing the strands and removing the clamps and wrappings, 
the angle made by the unwrapped strand, with the round 
cable was removed 10 ft. farther from the shoes and the 
several cable wires were no longer equally strained. 

For these various reasons it became necessary to assume 
limits of strain, within which differences would be allowed. 
As the limit of elasticity of the wire was from 800 lb. to 
1000 lb., and the extreme working strain 267 lb., it was 
evident that if the minimum strain per wire was sufficient, 
the maximum might be largely increased without danger 
of rupture or inharmonious working. Furthermore, any 
excess in pull in the sound new wires would tend to 
relieve the slightly damaged wires which were not to be 
repaired. This reasoning of course would not apply if 
carried too far, since an excess of strain introduced into a 
large number of wires for a considerable length would 
have changed the curve assumed by the cable. 

The minimum fixed upon was 200 lb. per wire, and was 
insured in the following manner. Each wire, as spliced, 
was marked by a tag, and once a day all the wires were 
tested, by applying a spring balance at the centre of their 
free length, and pulling them out 2 in. from a straight 
line. Supposing the balance to then mark 8 lb., by the 
parallelogram of forces the proportion 


Ay in. :10 ft. =8 Ib. :240 lb, =strain of wire. 


This simple test saved all necessity for immediate in- 
spection of each splice. 

Two men could repair from eight to ten wires daily, 
making two splices ineach. They soon found that they 
were aie to dispense with the weighing apparatus, and 
to judge the tension closely enough by feeling. 

A simpler tool was then constructed for holding the 
wire while splicing. It was made of two bars or legs 
hinged together, and each bent so as to assume a form much 
like a pair of pin dividers when they are opened wide, 
and the pin pet point are in position for use. A tightening 
rod, with a head at one ot and a thumb-screw on the 
other, passed through the legs at the knuckles. The lower 
end of each leg was grooved across on one side; and a 
wedge key fitted for clamping an end of the wire to be 
spliced. Most of the splicing was done with this tool ; 
but the one with the balance was best where the space 
was contracted. 

The total number of wires spliced was 484, of which 
175 werein onecable end and 107 in another. Care was 
taken to distribute the splices lengthwise, so as not to 
interfere with the smooth wrapping of the cable. The 
splices were made by filing the end of the wire to a flat 
p son face of 3 in. length, and so as to reduce the 
wire at the extremity to about one-third its diameter. 
The wire was then laid face downwards on an iron anvil, 
and the convex side nicked for 3} in. with a tool, having 
spaces of 0.033 in. to correspond with the diameter of the 
splicing wire. ; 

After preparing the two ends, they were placed in the 
machine, the proper strain was applied, and the flat 
surfaces were brought in contact and tightly clamped by 
a hand vice on each side of the centre of the splice. 

The splicing wire was next tightly wrapped by hand ; be- 
ginningat the middle of both splice and wrapping wire, and 
wrapping up to one of the hand vices, then removing this 
vice toa second and third hold and each time wrapping up 
to it. The final finish at this end was given by wrapping 
3 in. beyond the filed portion of the wire, and fastening 
the splicing wire by passing it twice under its own coils, 
The opposite half splice was finished in the same 
manner, 

The integrity of the splice depends upon the care taken 
in adjusting the parts accurately to each other, and keep- 
ing a constant strain on the wage J wire. 3 

Comparative tests were made of a piece of wire from 
one of the cables, and of a new splice in the same, and the 
results are given below. 

Diameter of wire = 0.144 in., area = .016286 square 
inch. The whole wire behaved as follows ; 
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Strain. Gauge Reading. Difference. 
200 1.000060 0.000240 
: 1.000290 “app 
pe 0.000245 
400 1.000535 = 
- 9 0.000250 
500 1.000785 : 
: ve 0.000210 
¢ 3 995 7 
S54 0.000270 
700 1.001265 0,000275 
800 1.001540 en 


At 1450 lb. the wire broke with a set of 0.0208 ft. on 
1ft. The reduction of area at the point of rupture was 
51 per cent. The strength per square inch was 89,015 Ib. 

The splice from the same piece of wire gave results as 
follows: 


Strain, Gauge Reading. Difference. 

lb. ft. ft. 

2¢ 
100 1.000390 0.000225 
200 1.000615 225 
q 99 0.000665 
300 1.001280 665 

7OR 0.000505 
400 1.001785 30 
4 QQ ™ 0.000550 
t 1.002335 = 
— 0.000405 
600 1.002740 es 
: nih 0.000450 
1.003190 a 

O4nk 0.000285 
800 1.003475 0.000180 
900 1.003655 : 


At 1350 lb. the spliced wire broke with a set of .00234 ft. 
on 1 ft. The rupture occurred in one wire at 2} in. from 
the end, or 1 in. from the centre of the splice, and with a 
large local reduction in area. In making the test the coils 
of wrapping wire were left slightly loose at the ends to 
represent a probable case in actual work. 

In comparison with the uncut wire the splice shows a 
strength of 93 per cent. Since the splice at one end of 
each piece of new wire introduced has been subjected to a 
strain far above the working strain, and the final splice 
has resisted a pull of at least 200 lb., it is evident that the 
greatest possible additional slip would be that arising 
from the slip at the final splice, due to the difference 
between a strain of 200lb. and a maximum strain of 
267 lb. As this amount, which is very small, must be 
distributed over about 60 ft. length of wire it may be 
neglected. 

A piece of new Bessemer steel wire was tested with the 
following results : 

, —" of wire = 0,147 in., area = 0.01697 square 
inch. 


Strain. Gauge Reading. Difference. 
b. ft. ft. 
‘ 1.000725 ° 
400 1.000925 0.000200 
4 es 0.000230 
500 1.001155 sae oe 
. x 0.000345 
600 1.001500 Nor 
” ype 0.000125 
700 1.001625 Ol. 
4 ony 0.000230 
800 1.001855 ; 
¢ 9127 0.000280 
900 1.002135 perenne 
1000 1.002405 * Naa 
o> 0.000335 
1100 1.002740 0.000105 
1200 1.003145 ? 4 


At 1550 lb. the Bessemer steel wire broke with a set of 
0.0243 ft. on 1 ft. The reduction of area at the point of 
rupture was 474 per cent. The strength per square inch 
was 90,442 lb. 

The tensile strength of similar sized iron wire is given 
by the Trenton Iron Company at 91,278 lb. per square 
inch, 

Considering that the old wire was more or less damaged 
by rust, its uniformity of stretch, large reduction, and 
close approximation in strength, shows it tu Le entirely 
unchanged by use. 

All the wires in a cable having been repaired, the first 
step towards closing it up was to jar it thoroughly with 
mallets, and to get out all loose rust and dirt, after which 
it was thoroughly saturated with raw linseed oil. To 
reach the interior wires with the oil, a chisel bar had to 
be forced through in every direction until no uncoated 
wire could be found. Two days afterward a coating of 
boiled linseed oil was applied, and then the seizings were 
replaced on the part of the strands not to be wrapped. 
The most serviceable tool for compacting the wires of a 
strand to a round form, prior to replacing the seizings, 
was one devised for the occasion. It consisted of two 
semicircular pieces of iron hinged together at one end of 
each, and with the free ends bent radially outward. One 
of the free ends was left longer than the other, and had a 
hole slotted radially in it, to allow play for the passage of 
the screw. The other free end was tapped for the screw. 
The screw had a thread about 4in. long, and astem about 
1 ft. long terminating in a T for convenience in turning. 
A collar between the screw and stem gave a bearing 
against the slotted end of theclamp. The interior strands, 
which were hard to get at, were compacted with this 
clamp with facility. 

The work of bringing the strands together again to the 
round form of the cable, just within the anchorage, was 
troublesome but not new. The wrapping of that portion 
outside the anchorage was at first accomplished with the 
special wrapping machines used when the bridge was built. 
As it was impossibie to employ these at all points, the 
ordinary serving mallet familiar to sailors was afterwards 
adopted, as with care it was found that good work could 
be effected. 

The cable was saturated with white lead and oil in 
advance of the wrapping. Several coats of the same com- 
position were afterwards applied over the wrapping and 
strands. Wherever direct vision could not be obtained, 
the aid of a mirror was found necessary to insure a perfect 
covering. 

As it would afterwards have been difficult to paint 
thoroughly that portion of the strands near to where 
they converge to a round form, it was considered best to 
protect them by filling for a space of 2 ft. back from the 





clamp with paraffin. To do this a dam of putty.was made 
across the cable, and the 2 ft. length was surrounded by 
canvas, into which melted paraffin was poured until when 
cold the canvas would hold no more. Changes of tem- 
perature have thus far had no effect upon the paraffin as 
a protection. 

experience having demonstrated the imperative 
necessity of having all parts of the cable accessible for 


examination, it was decided to leave tunnel openings | 


around the strands in the anchorages. The bottom of 
each opening in the masonry was therefore cut so as to 
drain to an opening in the front wall. The sides were 
removed to about 6 ft. by 16 ft., and lined with 13 in. 
brick walls laid in cement mortar, the cable passing freely 
through the front wall, with space all round for painting. 
A jacket was afterwards put on each cable to keep out 
moisture as far as practicable. As the head room was 
insufficient for brick arches, the side walls were capped by 
an iron box frame, which was covered by a series of cast- 
iron plates grated on the upper surface, which surface was 
at the sidewalk grade. The plates were locked together 
and cemented, to prevent water from dropping on the 
cables ; and the last plate of the series was provided with 
lifting rings. 

In the alternation of mild and extreme cold weather, 
water of condensation was found to drip from the plates ; 
to prevent this a light wooden frame has been covered 
with well-painted canvas and placed in the tunnel in an 
inclined position over the cable. Cork paint may be 
hereafter applied to the interior of the tunnels. 

The only other point of interest was the method pursued 
in removing the old paint from the cables preparatory to 
repainting. The necessity of this was made apparent by 
the cracks retaining moisture after every’ shower ; as it 
was reasoned that fresh paint would soon crack in the 
same lines, and but temporarily cure the evil. Ordinary 
scrapers were first tried, but were ineffective on account 
of the gumminess of the paint. This led to the use of 
cutting tools such as chisels and drawing knives, by which 
to slice it off. By keeping these sharp, the work was 
fully trebled in quantity over that at tirst attainable. 
The average lena of large cable cleansed by one man in 
a day was about 25 ft. 


oJ 





STANDARDS OF LENGTH. 
Standards of Length and their Subdivision.* 
By Grorce M. Bonp, Hartford, Conn. 

WE are all, no doubt, familiar with the old table of En- 
glish measures of length beginning ‘‘3 barleycorns make 
one inch.” I, for one, can remember having vague ideas 
in regard to barleycorns in general, and their exact size in 
particular, though I imagined I knew exactly what con- 
stituted an inch. Later in life I began to doubt my 
knowledge in this respect, having had considerable dif- 
ficulty in reconciling the differences between two separate 
inches not exactly alike, one or both evidently not 2; part 
of a standard yard. 

It may be of interest to glance over the history of the 
gradual development of the modern science of minute 
measurement ; to notice how such crude standards as the 
human foot or arm, and standards called cubits, fathoms, 
or the foot made up of ‘‘36 barleycorns, round and dry, 
placed end to end,” in the course of time grew into the 
more exact determinations of scientific research, as shown 
in the results of the labours of men like Kater, Baily, 
Bessel, Sheepshanks, Shuckburgh, and Sir George Airy 
in the great problem of establishing a standard of length 
from a natural unit. They gave us so closely the relation 
of the length of a pendulum beating seconds of time to 
the length of a yacd, that it was thought they had deter- 
mined, beyond further doubt, the means for restoring a 
lost standard should it become necessary to do so from 
any cause. 

However good these crude standards, such as a barley- 
corn, a human arm or foot may have been for practical 
purposes at the time they were adopted, they certainly 
are in our times, completely out of the question and 
useless for precise determinations. As all measures 
derived from them were purely arbitrary, and sanctioned 
by law, no reference made to any of these sources could 
be presumed to restore a lost original standard, even such 
as a common yard-stick, except within a very liberal 
margin of error. We need not be surprised then to find 
that there happened such wide ranges of value for a foot 
as that of the Pythic of 9} in., to that of Geneva 
of 19 in. 

Tke adoption of an invariable unit as a standard of 
length, while seemingly only applicable to the refined 
methods of science, really becomes a necessity in our 
ordinary workshop practice, as we shall see later. 

The arm of King Henry the First, or the barleycorn, 
though possibly furnishing a standard good enough at that 
time, would hardly satisfy the requirements of our modern 
mechanics or tool makers, who work very often within 
the limit of a thousandth of an inch, and even one-tenth 
of this apparently minute quantity, with surprising un- 
concern and no less accuracy. 

To the celebrated philosopher and scientist Huyghens, 
is due the honour of having demonstrated the fact, that 
the times of the vibrations of pendulums depend entirely 
upon their length. About the year 1670, his inventive 
genins conceived the plan of using this fact to establish 
the length of a standard which should be the unit for 
measures of length. This he divided into three equal 
parts, each of about 13in., calling this third part the 
**horary foot.” 

Picard, in 1671, also proposed using the length of a 
pendulum beating seconds of mean time, which should be 
adopted as the unit of length, thus endorsing the plan of 


* A lecture delivered before the Franklin Institute, 
February 21, 1884, 


Huyghens. It was Picard who first measured the arc of 
the meridian from Paris to Amiens in 1669, deducing from 
it the value of a degree to be 68.945 miles. Picard was 
the first to suggest that the diurnal revolution of the earth 
necessarily affected the times of oscillation of a seconds 
pendulum, and that it ought to vibrate more rapidly at 
the poles than at the equator. His experiments +t dif- 
ferent latitudes, however, failed to confirm this fact, pro- 
bably ow:ng to the lack of sufficiently accurate apparatus 
for his work, and it was left to Richer, in the same year, 
1671, to prove that at the equator, or 4deg. 56 min. north, 
where the observations were made, the difference of the 
length of a seconds pendulum at that place, as compared 
with the length at Paris, or 48 deg. 50 min. north, was 
about a line and a quarter, or nearly one-tenth of an inch. 

Cassini, in 1718, proposed a unit which should be 72,5 
part of a minute of a degree of a great circle of the earth, 
and which would be nearly equal to a third part of our 


yard. 

M. de la Condimine, who had measured a degree at 
the equator in Peru, in a memoir read before the Academy 
of Sciences at Paris, advocated the use of a pendulum as 
the unit of length, proposing that it should beat seconds 
at the equator, a place least likely to cause prejudice that 
inight follow from national jealousy, were the latitude of 
any particular place selected. 

Talleyrand, in 1790, proposed to the Assembly of 
France that a commission be appointed to consult with a 
similar commission from the English Government, to 
consider the subject of a uniform international system of 
metrology. He favoured the length of a pendulum as 
compared with the unit obtained by the subdivision of a 
quadrant of the earth’s meridian, but after a careful con- 
sideration of the three plans proposed, the pendulum, a 
quarter of the equator, and a quadrant of the earth’s 
meridian, they concluded to recommend the latter 
method. 

In 1790, one year before the International Commission 
had adopted the ten-millionth part of the quadrant, as 
settling the question of a natural unit for a standard 
measurement of ng and before any steps had been 
taken by them in the matter, Thomas Jefferson, then 
Secretary of State, in obedience to a resolution of Congress 
calling upon the secretary to propuse a plan for establish- 
ing a uniformity in the currency, weights,and measures, 
for the United States, recommended, in his report, a 
decimal system of metrology, and that the unit be derived 
from a natural and invariable standard of length. 

Jefferson considered that though the globe, or its great 
circles, might be invariable, the means to be employed to 
obtain an accurate subdivision of a quadrant, from 
previous trials, had showed their unreliability, and 
promised too great a degree of uncertainty; he also ob- 
jected to the ordinary form of the pendulum as “ not 
without its uncertainties,” the length not being possible 
to be accurately determined, owing to variations in the 
clockwork mechanism and the barometric and thermo- 
metric variations. He recommended the latitude of 45 deg. 
and a mean temperature of the year at that location. 

Instead of using the ordinary pendulum of 39 in., he 
advised the use of aseconds rod of 5 ft., known as Leslie’s 
pendulum rod. 

This was a simple straight bar, without a dise or bob, 
suspended at one end, and free to swing at that pint, its 
centre of oscillation being at a distance of two-thirds of 
its length from the point of suspension. It would be 
one-half longer than the ordinary loaded pendulum. 

A rod of this kind, vibrating seconds, is 58.72 in. long. 

He proposed that this rod be made of iron, of such a 
length that at the level of the sea, at a latitude of 45deg., 
and with a constant temperature, it should beat seconds 
of mean time; its length, given exactly, would be 
58.72368 in. 

Jefferson then proposed dividing this length into five 
equal parts, calling each part a foot, which would give 
11.7449 in. as the length of the new foot. He then divided 
the foot into ten equal parts, affording a decimal subdi- 
vision to correspond with the decimal character of the 
coinage of the country. 

The French Comwmission, after carefully determining 
the length of a quadrant of the earth’s meridian, and 
dividing it into ten million equal parts, presented science 
and the world with the meter as a universal standard to 
which posterity might ever afterward refer. 

Its length, as they computed it, is very nearly the length 
of the seconds pendulum, or 39.370788 in., or a little more 
than 3 in. longer than the yard. 

This meter, which is an end measure standard, was 
made of a pure alloy of platinum and irridium, ninety 
parts of the former to ten of the latter. It is called the 
** Metres des Archives,” and is kept in the buildings of 
the International Bureau, at Breteuil, between Paris and 
Versailles, 

Having thus briefly touched upon the history of indi- 
vidual and nativnal efforts to secure a unit for a standard 
of length, covering a period of about 200 years preceding 
the legal adoption of our standard yard, it may be interest- 
ing to know that just 500 years after the statute of 17th 
Edward IT., a.p., 1324, which enacted that ‘‘ three barley- 
corns, round and dry, make an inch, and 12 in. make one 
foot,” it was, by Act of 5th George IV., cap. 74 (1824), 
that a legal definition of the yard was made, and by it was 
declared that the yard-bar, made by Bird in 1760, should 
be the standard beyond any question or doubt.t 


* Report on Weights and Measures, by Dr. Alfred B. 
Taylor, Eighth Annual Session, Pharmaceutical Associa- 
tion, Boston, September 15, 1859. 

+ This act was introduced into the House of Commons 








in 1822, but failed to pass the House of Lords. It was 
| again introduced, with modifications, in 1823, but was not 
| passed until June 17, 1824, to go into effect as stated, 
| May 1, 1825. ‘[his was however postponed to January 1, 
' 1826 
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It may be in se to quote here an abstract of the Act 
of June 17, 1824, legalising this standard, and which reads 
as follows : 

Section I. Be it enacted... that from and after the 
first day of May, one thousand eight hundred and twenty- 
five, the straight line or distance between the centres of 
the two points in the gold studs in the straight brass rod, 
now inthe custody of the clerk of the House of Commons, 
whereon the words and figures ‘‘ standard yard 1760” are 
engraved, shall be and the same is hereby declared to be 
the extension called a yard; and that the same straight 
line or distance between the centres of the said two points 
in the said gold studs in the said brass rod, the brass 
being at the temperature of sixty-two degrees by Fahren- 
heit’s thermometer, shall be and is hereby denominated 
the “ imperial standard yard.” .... 

Section III. And whereas it is expedient that the said 
standard yard, if lost, destroyed, defaced, or otherwise 
injured, should be restored to the same length by reference 
to some invariable natural standard ; and whereas it has 
been ascertained by the commissioners — by His 
Majesty to inquire into the subject of weights and 
measures, that the yard hereby declared to be the imperial 
standard yard, when compared with a pendulum vibrating 
seconds of mean time in the latitude of London in a 
vacuum at the level of the sea, is in the proportion of 
thirty-six inches to thirty-nine inches and one thousand 
three hundred and ninety-three ten thousandth parts of 
an inch; be it therefore enacted and declared, that if at 
any time hereafter the said imperial standard yard shall 
be lost or shall be in any manner destroyed, defaced, or 
otherwise injured, it shall and may be restored by making 
a new standard yard, bearing the same proportion to such 
pendulum as aforesaid, as the said imperial standard 
yard bears to such pendulum. 

Just ten years afterward, October 16, 1834, occurred 
the calamity for which the carefully worded text of 
Section III. was intended to provide; a contingency 
certainly most wisely considered. This was the destruc- 
tion of the standard yard by fire, when both Houses of 
Parliament were burned. 

The bar was recovered, but in a damaged condition, 
and all hopes of restoring its usefulness were abandoned, 
when it was found that one of the gold plugs had been 
melted out. The provisions of the Act now came into 
service, in order to reproduce the lost standard, and it 
became necessary to decide whether it could be restored 
by the use of the method socarefully prescribed. 

It had been proved conclusively since the passage of 
the Act that there were errors in the determination of the 
specific gravity of the pendulum employed ; the reduction 
to the sea level had been shown by Dr. Young to have 
been doubtful, the reduction for the weight of air was 
also proved erroneous, and Kater showed that sensible 
errors had been introduced in comparing the length of 
the pendulum with Shuckburgh’s scale, this bar having 
been compared with Bird’s ‘‘ Standard, 1760,” and found 
to e closely. 

Shuckburgh’s scale was marked (0—36i--), and was 
made by Troughton, in 1798, and had been compared 
with the pendulum and with the meter. It may be in- 
teresting to know, that as previous to Shuckburgh, all 
transfers of the yard were made by the use of m 
compasses, and comparisons were also made in the same 
way. 

it was not until 1798 that optical instruments were 
used for this purpose, and Troughton must be credited 
with having introduced this wonderfully improved manner 
of dealing with minute measurements, and which after- 
ward, nodoubt, led to the discovery of the errors found to 
have crept in when the relation of the yard to the length 
of the pendulum was established. 

All attempts, therefore, to use the pendulum for the 

urpose of reproducing the lost standard were abandoned, 

he next step was to approximate this result by the use 
of standards then in existence, which had been compared 
with the original yard. 

The bars used for this purpose were : 

(a) Shuckburgh’s scale (0—36 in.). 

(6) Shuckburgh’s scale, with Kater’s authority. 

{c) The yard of the Royal Society, constructed by 
Kater. 

(d) Two iron bars, marked A; and Ag, belonging to the 
Ordnance Department, and kept in the office of the 
Trigonometrical Survey. 

o Sir Francis Baily was intrusted the work of the 
restoration of the yard. His death occurred in 1844, 
before the work was completed. He had then only com- 
pleted the provisional or preliminary investigations neces- 
sary for this most important undertaking. 

He had, however, made a great many experiments to 
determine the proper material for the new standard, and 
finally decided upon the alloy of which bronze No. 1 was 
afterwards made. It is still known as Baily’smetal. Its 
composition is copper 16, tin 24, and zinc 1. 

The work was now intrusted to the Rev. R. Sheep- 
shanks. He constructed first, a brass bar as a ‘‘ working 
standard.” This bar was compared with all the standards 
considered by him necessary for the purpose, and which 
were those just mentioned. Taking the average of all the 
values of each as compared with the brass bar No. 2, as 
the working standard was designated, and reducing to an 
assumed value of the original standard yard, he found as 
the relation of the new yard, brass bar 2=36.00025 in. of 
the lost imperial standard, taken at 62deg. Fahr. The 
brass tubular scale of the Astronomical Society did not 
appear in the list of bars used as references (see Phil. 

rans. 1857, page 661), and the statement that this was 
the principal authority for the new standard is therefore 
incorrect. 

Bronze 19, as the new yard was designated, or now 
known as No. 1, was graduated according to this value, in 
terms of the lostimperial standard. It was found from the 
comparison of these five standards, and is made, as just 





stated, of Baily’s metal, the dimensions are: length, 38in. 

depth, lin., width, lin. The graduations are upon gold 
plugs inserted in wells of such a depth as to bring the 
polished surface of the plugs at a distance from the top, 
one half the depth of the bar, the plugs being 36 in. apart. 

The bar which is now before you is a copy in every re- 
spect, except that it has the subdivision of feet besides ; 
but we have the same material, the same dimensions, and 
the same conditions in the graduations, while more than 
all, the distance between the two defining lines, as com- 
pared with bronze No. 1, varies less than one hundred 
thousandth of an inch at 62 deg. Fahr. 

This bar was constructed by Professor W. A. Rogers, 
of Harvard College Observatory, Cambridge, for the 
Pratt and Whitney Company, of Hartford, Conn., for 
their use as a final reference standard. It has been com- 
pared directly with bronze 11, at the office of the Coast 
survey, by Professor J. E. Hilgard and Professor Rogers, 
and allowing for the known relation between bronze 11 
and bronze No. 1, its value was found to be within this 
minute limit, in terms of the imperial yard. 

The reason assigned for placing the lines at the centre 
of the depth of the bar, was that errors arising from 
flexure were liable to occur ; that is, by the bending of 
the bar, the distance between the lines becoming less. 
Having the graduations at the centre was thought would 
neutralise this effect. We all know that if a beam is 
supported at the ends and loaded in the middle, the beam 
is compressed at top, and stretched or extended at the 
bottom, and if we were to measure between finely drawn 
lines, before and after the load was applied, we should 
find that the lines were nearer together when the beam 
was under strain than when free, measuring, of course, 
in a straight line, so it was thought that having the lines 
midway between the top and bottom of the standard bar, 
this error would be reduced. 

Captain Kater was the first to discover the variations 
due to the flexure of standard bars upon which gradua- 
tions were traced, and he first proposed a ‘neutral 
plane,” which would have the effect, within certain limits, 
of reducing this error to zero. He first located this plane 
in the centre of the bar, as was done in the case of the 
imperial yard, but from further investigations he con- 
cluded that it was not quite one-third the thickness of the 
bar below the graduated surface. 

He found that the errors from the effect of flexure de- 
pended upon the thickness of the bars compared with each 
other, and when resting upon a surface which is not plane 
(Phil. Trans. 1830). e also found that this error far 
exceeds that which would arise from the difference of the 
length of the are and its chord under the same circum- 
stances ; so much so, that in a bar an inch thick, with the 
versed sine, that is the distance at the centre of the bar 
from the horizontal plane joining the two ends to the 
curved surface, equal to one hundredth of an inch, the 
sum of the errors would be nearly one thousandth of an 
inch in the length of a standard yard. To overcome the 
objection of a variable result at every position of a 
standard bar, the number of supports for it has been care- 
fully determined, and in the case of the imperial bronze 1, 
the number of these supports is eight, and having been 
decided by Mr. Baily to be necessary, this was adopted 
for the national standards. The distance between the 
> is about 44 in. 

ir George Airy gave a formula for determining the 
distance between the supports for any standard bar, in 
order to neutralise the effect of flexure. It is 


Length of the bar, 


< 


nm” being the number of supports. 

In the bar we now have before us, the conditions under 
which it was transferred, and also when investigated, was 
when resting upon two supports, and using the formula 
just given, the distance between them is about 22 in., the 
total length being 38 in. You will notice in places the 
supports a little less than one — the length of the 
bar measured from each end. his gives the surface a 
certain permanence or equilibrium of position when 
resting upon any level surface, whether a true plane or 
not, and if used thus under the same conditions of tempe- 
rature, the distance between the defining lines remains 
the same. If we move the supports each nearer the ends, 
say 14 in., the surface changes slightly, and the result is 
to bring the lines at the end nearer together, as we have 
mentioned before. 

According to the report of Professor J. E. Hilgard, 
Chief United States Coast and Geodetic Survey, in 
charge of Verification of Standards, in 1877, bronze No. 1 
is kept at a very uniform temperature within the walls of 
the cases of Parliament, while bronze No: 6, which is 
the accessible national standard, is preserved in the strong 
room of the Old Treasury, now No. 7, Old Palace-yard. 
There is not now any perceptible difference between these 
two standards. 

The Imperial yard is in charge of Dr. Chaney, his 
official position being warden of the standards, 

In order to secure, as far as possible, accurate duplicates 
of the new standard, four Parliamentary copies were con- 
structed, one of which is kept in the Royal Mint, one is 
in charge of the Royal Society, one is preserved in the 
new Westminster Palace, and the other is kept at the 
Royal Observatory as Greenwich. 

here were also forty copies made of Baily’s metal for 
distribution among the different governments, only two 
of these forty bars are exactly standard at 62 deg. Fahr., 
these are bronze 19and bronze 28. Both are kept at the 
Royal Observatory for reference, as representing the 
national standards. All the other copies have a certain 
relation to bronze 1, and instead of giving this relation, 
~ —— at which they are standard is established 
or each, 





The standards pre by Mr. Sheepshanks were 
legalised by Act of Parliament, June 30, 1855, and in 
1856 bronze 11, one of the forty copies made of Baily’s 
metal, was presented to the United States Government 
by the British Board of Trade, and was standard at 
61.79 deg. Fahr. This bar is deposited in the office of the 
United States Coast Survey at Washington. It has since 
been found that bronze No. 11is short by 0.000088 of an 
inch at 62 deg. Fahr. from comparisons made by Professor 
J. E. Hilgard, in charge of the Bureau of Weights and 
Measures, United States Coast Survey, who, in 1878, 
compared it directly with the Imperial yard at the British 
Standard Office in London, and consequently, to 
standard, it must be considered so at 62.25 deg. Fahr. 

Previous to 1856, the distance between the 27th and 
63rd line of the brass scale made by Troughton, was taken 
as standard. Though never having been legalised by Act 
of Congress, it had an indirect authority, as it was 
adopted by the Treasury Department, and copies of it 
were made for distribution among the different States 
under the charge of Mr. Joseph Saxton. 

The fact is noticeable that all the copies of the Imperial 
ard are made of the same material as that of the original 
ronzel. This is no doubt owing to the greater uni- 

formity in the coefficient of expansion for each standard 
bar, admitting of comparisons at any temperature. This 
would not be ware ng except for bars of other metals 
whose coefficient or rate of change for each degree of tem- 
perature was definitely known, and this moult ae it an 
exceedingly nice operation. 

To illustrate this in a few words. If a steel bar or a 
oe standard be compared with one made of brass or 

aily’s metal, and each were standard only at 62 deg., if 
we should compare them at 72 deg. we should find them 
not alike in length, because brass expands more for each 
degree of rise of temperature than does the steel or the 
platinum ; the difference would be greater in the com- 
— of platinum with the brass standard, as steel and 

rass have a coefficient more nearly alike, 


(To be continued.) 








NOTES FROM THE SOUTH-WEST. 

Caerphilly.—A blasting operation of unusual magnitude 
was conducted at the en quarries, Caerphilly, on 
Monday, by Messrs. Mitchell and Scott, sub-contractors 
under Messrs. T. Nelson and Co., contractors for the new 
Bute Dock, Cardiff. The — took place in the 
sresence of Mr. Farmer, Mr. Simmons (engineer for 
Messrs. Nelson and Co.), Mr. Kircol (from the Nobel’s 
Explosive Company, Glasgow). The charge, which 
consisted of 16 cwt. of gunpowder, was deposited in a 
hole 50 ft. deep. The powder was ignited by Mr. 
Farmer ; and, after a lapse of twenty minutes, an explo- 
sion occurred which displaced an immense head of rock. 
In rolling down the great height from the top to the 
bottom of the quarry, the rock was broken into pieces, 
varying in weight from half a ton to five tons. The quan- 
tity of rock brought down by the blast is estimated at 
10,000 tons. 


Cardiff.—Business in steam coal has continued active. 
In the fuel market, although no improvement can yet 
be recorded in prices, a slightly better tone is noticeable, 
The iron ore market is without alteration. Last week’s 
clearances comprised 148,550 tons of coal, 6453 tons of 
_ fuel, 200 tons of iron, and 420 tons of coke. 

rom Bilbao there were received 6751 tons of 
iron ore, and 457 tons came to hand from other sources. 


Cribbwr Main Colliery.—The proprietors of this colliery 
have just succeeded in proving the ‘‘ Lantern” seam of 
coal under their taking ; the coal is of good quality, and 
well suited for manufacturing purposes. The seam is in 
one solid block, 4 ft. 3 in. thick, with an excellent rock 
roof, requiring little or no timber. The company is 
pushing on rapidly with the heading driven to prove the 
coal, and fully expect to have the workings opened in a 
few weeks. 


The Dowlais Iron Works.—The whole of the mills in the 
upper works have been again started, as have also the 
blast furnaces. In the lower works, however, the ‘‘ Goat 
mill” and one or two other smaller branches are stepped, 
the former, it is stated, owing to a breakdown of the 
machinery. It is calculated that the present supply of 
water in the old mine pits on the mountain at Pontywaun 


‘and elsewhere, is sufficient to keep the works going for 


about another fortnight. 


Working Hours on the Taff Vale.—A mass meeting of 
train men from all parts of the Taff Vale Railway sys- 
tem, was held at Cardiff on Sunday to consider a letter 
from the directors reducing the standard hours of labour 
from 72 to 66 per week. The men wanted a reduction to 
60 hours. The directors proposed doing away with the 
bonuses now paid to drivers. This caused unpleasantness, 
as the guards and brakesmen gained an advantage at the 
expense of the drivers. The men accepted the offer of 
the directors, at the same time deeply regretting that 
such a condition was imposed on the drivers, A com- 
inittee was formed to continue the agitation until the 
standard hours were reduced to 60 per week. 


The Avonmouth Dock.—The Coronet s.s. from New 
York, 1122 tons, and the Paramatta, 1085 tons, arrived 
at the end of last week, and on the list of vessels to arrive 
during the next two or three weeks are seven steamers, 
the aggregate net register tonnage of which is 10,109 tons. 
Besides these there were several sailng vessels bound for 
Avonmouth, and expected to arrive during the same 
period. Among the steamers are no less than four ves- 
sels of the Anchor Line. It may be mentioned that there 
was a slight decrease in the arrivals for June, but this 
will be more than made up by the July tonnage, which 
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will show a considerable increase on the corresponding 
month of last year. 


Tasmania and England.—A contract for a proposed 
direct steam service between Tasmania and London has 
finally collapsed, Messrs. M‘Gregor and Co. declining to 
make themselves responsible in any way. The Tasmanian 
Government will endeavour to make another arrange- 
ment, probably with two lines of steamers, one of which 
will be the Orient Company. 


Powell Duffryn Coal.—An agreement between the 
Powell Duffryn Company and the Taff Vale Railway 
Company came into force on Tuesday. It has not trans- 
pired whether the agreement between the Messrs. Nixon 
and the Taff Vale Railway Company will come into force 
before the siding which the former are making in the 
direction of the Aberdare Junction is completed. Two 
miles of the siding have already been constructed, but it 
is intended to carry it at least one mile further, on to a 
point near Pontcynon. 


Newport.—Steam coal has presented a slightly better 
tone. Shipments of iron, &c., have been more active 
than they were during the week immediately preceding, 
and show a total of 5000 tons to the following destina- 
tions: New York, 3150 tons; Montreal, 200 tons; and 
Halifax, 1650 tons. The iron ore trade has shown 
scarcely any change. Last week’s coal clearances 
amounted to 65,583 tons. From Bilbao there were re- 
ceived 6750 tons of iron ore. 


Colliery Enterprise.—It is stated that Mr. G. Hoskins 
and Mr. Rossen have bought the Ebbw Vale and 
Abersychan Elled Vein Pit, from which there is a good 
supply of house and steam coal. It will be shipped at 
Newport. 





FOREIGN AND COLONIAL NOTES. 

Paris and New York Telegraph Company.—The profit 
acquired in 1883 by this company (which is an affiliation 
of the Anglo-American Telegraph Company, Limited) 
was 83,563/. Out of this balance a dividend at the rate of 
4 per cent. per annum has been declared for the past year 
upon the share capital of the company. The present price 
of the 20/. shares in the company is about 7/. 10s. each. 


Water Supply of Dunedin.—A new water main from the 
Faversham tunnel to Dunedin has been satisfactorily 
completed, and it is answering expectations formed re- 
garding it. The highest house connected with the supply 
can now obtain water day and night, and a high-level 
tank can be filled at night, when the south reservoir is 
full. The total cost of the undertaking has been 7423/., 
and the city surveyor has been instructed to take steps to 
ascertain the cost of further improvements which are 
contemplated. 


France in the East.—A meeting of merchants has been 
held at Paris, to found a French, Tonquin, and Indo- 
China Company, to follow up commercially recent suc- 
cesses obtained by French arms. The programme is an 
ambitious one, as it proposes to create establishments in 
Tonquin and Cochin-China for trading in merchandise, 
working lines of railway and steamers, opening mines 
and quarries by purchase or concession, carrying mer- 
chandise, building and working manufactories, and un- 
dertaking banking, financial, commercial, industrial, and 
agricultural operations, in what are regarded as conquered 
districts. 

Lake Albycuta.—It has been determined by the Victorian 
Lands Department to turn the land usually covered by 
Lake Albycuta, in the Wimmera district, to practical 
account. "The lake, the area of which is about 30 square 
niles, is at present nearly dry, and the land, which will 
no doubt prove very fertile, will be divided into grazing 
areas. In the licenses which will be issued, the right of 
all persons to water stock at any water holes remaining, 
will be reserved. 


New South Welsh Railways.—The New South Wales 
engineer-in-chief for railways has given instructions that 
the following railway surveys are to be resumed imme- 
diately: Naarabri to Walgett, from a point on the 
Mudgee and Coonamble survey near Mendooran, to Coo- 
nabarabran and Walgett, and Nyngan to Cobar and 
Wilcannia. 

Union Pacific Railroad.—The land sales of the Union 
Pacific Railroad Company continue heavy. From Jan. 1 
to May 20, this year, i were sold 1,459,703 acres, realis- 
ing 3,542,058 dols., an average of 2.46 dols. per acre. 
this enormous aggregate there were sold between May 15 
and May 20, 276,143 acres, for 445,510 dols. Nearly all 
the lands recently sold are in regions hitherto considered 
barren. The purchasers are in the main cattle ranchers. 
They propose to develop these so-called worthless lands 
by establishing large ranches for the breeding of cattle 
for the markets of the Eastern States. A large share of 
the lands has been taken by English and Scotch capi- 
talists for similar purposes. 


Northern Pacific Railroad.—The gross earnings of the 
Northern Pacific Railroad Company for April are officially 
reported at 1,441,514 dols. The working expenses were 
598,167 dols., or about 414 per cent. of the gross earnings, 
leaving the net earnings at 843,347 dols., against 436,676 
dols. in March. 


Indian Railways. — The Umritsur and_ Pathankote 
Railway was opened for public traffic to Dinanagar, 51 
miles, January 1. The line promises to be a valuable 
feeder to the Scinde, Punjaub, and Delhi system. The 
remaining portion of the new line to Pathankote, 15 
miles, is probably opened by this time. The Rajpoora and 
Patiala Railway, 16 miles in length, which is under con- 
struction by the Scinde, Punjaub, and Delhi Railway 
Company, is making good progress. 
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4968, Heating Fluids: H. Defty, London. [éd. 
6 Figs.J—“‘ The most important novel feature of this said in- 
vention is the arrangement of fixing both vertical and elongated 
tubes in aconsecutive order, so as to absorb all heat generated by 
the tubular or annular arrangement of burners to give an intense 
momentary effect.” (October 18, 1883). 


5135. Signal Lamps, &c.: J. Rogers, London. [6d. 
3 Figs.J—This refers to the lenses described in Specification 1035 
of 1883, wherein a disc of coloured glass was fitted between two 
lenses of ordinary glass. The signal lamps are constructed with 
two lenses, between which a frame, carrying the coloured glass, is 
arranged to move. Other arrangements are described. (Uc- 
tober 30, 1883). 


5144. Mounting the Wheels of Railway Carriages, 
&c.: J. E. S. and E, Thornhill and T. Forknall, Man- 
chester. [6d. 3 Figs.|}—Each wheel is mounted upon a sepa- 
rate axle, each axle being provided with two journals, one on each 
side of the wheel, and the journals being made smaller than is 
usual, (October 30, 1883). 


5487. Rotary Engines: A. A. W. Van Reede, 
Dordrecht, Holland. [(d. 8 Figs.|—A cylindrical block is 
mounted eccentrically in a cylinder, which in cross-section is in 
the form of an elongated circle, the width of which is the same as 
the diameter of the block, and the length is elongated so as to 
enable the axis and block to rotate, the cylinder having a re- 
ciprocating motion in guides in a direction parallel to its shortest 
dimension (or as shown horizontally). Steam is admitted to the 
working chamber alternately at the top and bottom by a sliding 
valve upon the cover, to which a vertical movement is imparted 
by an eccentric upou the shaft. The exhaust passages are con- 
nected to the steam ports through the hollow of the valve, and 
lead to a similar low-pressure cylinder, from which the steam passes 
toacondenser. In order to reverse the engine, a screwed sleeve 
on the main shaft can be rotated by bevel gearing, causing a nut 
to move longitudinally along the shaft. A projection on the nut 
engages with a collar on a sleeve, which has a projection passing 
through a straight slot in a sleeve, on which the eccentric is 
mounted, and through an inclined slot in the shaft. (November 
22, 1883). 

5496. Purification of Water: W. Anderson, London. 
(6d. 2 Figs.)}—The water is caused to pass through a rotating ap- 
paratus containing spongy iron, which, by the movement of the 
apparatus, is kept in agitation. (November 23, 1883). 


5507. Mechanically Cooling Air for Preservative 
and other Purposes: J. J. leman, Glasgow. [6d. 
2 Figs|—The steam, air-compressing, and re-expansion cylinders 
are all arranged horizontally and in two parallel lines extending 
from the cranks to the other end of the machine, the steam 
cylinder being nearest the crank, the compression cylinder next, 
and the re-expansion cylinder at the furtherend. The two steam 
cylinders act together as a compound engine, or either cylinder 
can be used alone, the crankshaft being in two parts connected by 
a coupling. Arocking shaft placed below the shaft and working 
the pumps is connected to a crank-pin on each end of the shaft. 
(November 24, 1883). 

5518. Sculls and Oars: J, O. Spong, London, [é6d. 
8 Figs.]—The oars are made in two parts, the adjacent end being 
connected to shoes, straps, or supports centred or pivotted on 
studs carrying toothed wheels or quadrants gearing into each 
other. The pins or studs are fixed ona plate hung on a pintle or 
axle supported on the gunwale.. The person rowing faces the 
direction in which the boat is propelled. Means are provided for 
effecting a mechanical “feathering” of the oar. (November 26, 
1883). 

5558. Cutting and Dressing Marble, &c.: W. H. 
Burke, London. (Puissant freres Merbes le Chateau, Belgium). 
(6d. 5 Figs.J}—The block of stone is fixed to a table which can be 
traversed at variable speeds beneath a series of cutters rotating 
around a fixed axis, or be held stationary while the rotating 
cutters are caused to descend, thereby enabling mouldings to be 
formed, (November 28, 1883). 


5602. Working HKailway Switches: A. M. Clark, 
London. (The Railway Specialty Manufacturing Company, 
New York, U.S.A.) (6d. 5 Figs.}—This relates to means for 
operating switches which when closed are held in place by a spring 
so thata train passing through the closed switch is permitted to force 
it over and so pass on to the main line, The lever for actuating the 

ints is combined with a powerful spring and a moving fulcrum 
connected to the lever and automatically locked and unlocked, so 
that when the spring is locked the switch may be moved freely in 
either direction by a lever, but when set as desired and the 
lever locked, the spring and movable fulcrum is automatically un 
locked, leaving the switch under the control of the spring. (De- 
cember 1, 1883). 


5626. Electro-Telegraphic ate. Particular 
Appa for Long Cables: Roos, Turin. (6d. 
6 Figs.)—The transmitter consists of a wheel having conical teeth 
which engage in holes in a perforated strip (perforated by a 
Wheatstone or similar perforator). A small lever is applied to the 
right and left of this wheel, and they serve to establish electric 
communication every time one of these levers meets with one of 
the holes in the paper strip whose various combinations repre- 
sent signals. A clock movement provided with a fly serves to 
unwind the paper strip and to automatically transmit the signals. 





The printing mechanism comprises an escapement consisting of 
two crown wheels, the teeth of one alternating with those of the 
other, and between which plays the stop piece of the escapement. 
The flanks of the teeth are straight and the ends are bevelled to 
cause the stop to oscillate from one wheel to the other. The 
teeth of one crown wheel correspond with projections on a cam 
wheel, and the teeth of the other with the recesses; the cam 
acting on a lever bearing an ink printing wheel, the more or less 
prolonged stoppage of the stop-piece against one crown wheel or 
the other, serves to regulate the length of the dot and dashes or 
the blank spaces. The electro-magnetic part of the apparatus 
consists of a flat thin soft iron blade A capable of oscillating 
slightly in its own plane on a central pivot @ and surrounded hy 
a coil of insulated wire B. The blade is held in the axial positions 
by means of two brass levers c, two springs and a stop (Fig. 2). 
The lower end of the blade plays between 'the poles of a local 
electro-magnet E, and this end is attracted to one or the other 
pole according to the direction of the currents in the coils B 
and E. The otherend of the blade engages with a lever F whose 
other end forms the stop-piece between the two crown wheels. 
Normally the blade is retained against one of the poles and the 
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escapement of the printing mechanism is arrested. If the line 
current be now reversed or the local circuit be momentarily 
interrupted or short-circuited, the blade will return to its central 
position, the printing escapement will ve released, and the escape- 
ment, acting on the stop lever, will cause the blade to be thrown 
over to the opposite pole of the local electro-magnet, and the 
line commutator will at the same time change the direction of 
the line current and the blade will be retained in this position. 
At the receiving station the direction of the line current being 
reversed, the blade will be repelled by the poleto which it adhered, 
and the printing mechanism be released and the blade thrown 
over against the other pole of the local magnet and be retained. 
In order to stop the transmitting station, a reverse current of 
double intensity is sent from the receiving station to the transmit- 
ting station. (December 4, 1883). 


5641, Decorticating Rice, Wheat, &c.: J.H. C. 

Walthamstow, Essex. [6d. 2 Figs.|—A stone or 

emery drum revolves rapidly within a concentric case set at an angle 

of 45 deg., and which, when perforated, is caused to revolve on 

fixed ends. The lower end of the case is provided with an outlet 

aperture and regulating slide and the upper end with an inlet 
aperture. (December 4, 1883). 


5646. Illuminating by Means of the Incandescence 
of Refractory Substances: W. Spence, London, 
(0. Fahnehjelm, Stockholm). (6d. 5 Figs.|—A finely powdered re- 
fractory oxide (such as the oxide of magnesium, calcium, zirconium, 
or silicon), is mixed with a solution of starch, gum, or other 
gelatinous substance, and the plastic mass is reduced to the form 
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of awire by being pressed threush a dic, and is then cut to the 
desired lengths, dried, and burnt at a high temperatnre. These 
wires are fixed in an iron or brass socket having a UJ shaped 
section, and secured by means of the plastic mass. These filaments 
are then exposed to the temperature of a “‘ water gas” flame, the 
gas being passed through an ordinary gas burner. The illustration 
shows the wires in their socket F. (December 5, 1883). 


. Seal Traps for Wash-Basins, &c.: W. P. 
Thompson, Liverpool. (4. Edwards, Asbury Park, N.Y., 
U.S.A.) (6d. 11 Figs.J—The trap comprises a body designed to 
contain a mercury seal chamber, and provided with induction and 
eduction pipes, a cleaning out opening provided with a suitable 
stopper, and a sealing tube aligned with the conduction pipe and 
dipping into the mercury. (December 6, 1883). 

5663. Anchors: J. Barton, Glasgow. [6d. 20 Figs. 
—Referring to the illustrations, the middle of the fluke piece 22 
fits and can turn in a round eye formed in the head 24 of the shank 
25, and its movement to either side is limited by a projection on 
the fluke piece working in a recess in the head 24. The fluke 
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piece is secured by plates 28, which are bolted together so as to 
move with the fluke piece, and are made with angular inner 
corners, the other corners being rounded. The fluke arms are 


7 Fig .% 
“i 





made of the shape shown. A slight modification is shown and de- 
scribed. (December 7, 1883). 


5667. Motive Power gines: H. G. Hosmer, 
London. [6d. 3 Figs.J—‘‘The power is derived from the 
swinging of two or more pendulums,” each pendulum in its flight 
being ‘‘ caused to raise and release another pendulum, the raising 
being ied to insure the proper length of swing.” (December 
8, 1883). 

5676. Mariner’s Com: : Sir W. Thomson, Glas- 
gow. [10d. 12 Figs.)—A totally reflecting pinion is substituted 
for the ordinary mirror in the azimuth mirror described in Speci- 
fications 1339 and 4876 of 1876. The prism is so made as to be 
able to turn round on a horizontal axis so that bearings can be 
taken either by reflecting the object in the prism and looking 
direct through the lens at the degrees of the compass card, or by 
reflecting the degrees of the card in the prism and looking over 
the prism at the object, the bearing of which is required. An 
eccentric lens is employed to facilitate the adjustment of the in- 
strument, which is arranged for using two or more lens of different 
focal length, one for taking bearings of objects on the horizon, 
and the others for taking bearings of the sun or stars at different 
altitudes. Fig. 1 shows the prism a mounted in a frame supported 
by bearings c, the shaft being pressed into the bearings by springs; 
J is the eccentric lens, whose centre is not concentric with that of 
the tube g containing it. The compass card is constructed so that 





t can be used for steering, and read off by direct numbers en- 
graved on acircle, while each degree has its number engraved on 
it inverted. The card is shown in Fig. 2. In order to correct the 
semicircular error, the fore and aft magnets and thwart ship 
magnets are placed in holes nearly through the centre of the 
binnacle. Two vertical rows of fore and aft magnets, one on each 
side of the middle of the binnacle, and one row of thwartship 
magnets are employed. The thwartship and fore and aft holes 
are bored alternately, so that each thwartship magnet has a fcre 
and aft magnet above and below it. A revolving metal shutter 
closes in the ends of the magnets, and is secured by a lock and 
key. Receptacles are provided in the bow] for holding quicklime 
for keeping the air dry and preventing the deposition of moisture 
on the glass cover. (December 8, 1883). 


5677. Gas es: F.Siemens, London, [6d. 16 
Fige.]—The flame is caused to move through the regenerative gas 
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furnace without coming in contact with the objects or materials 
in the furnace, or with the roof or walls, and to act chiefly or 
entirely by radiation. The illustrations show in longitudinal 
section and in sectional plan a furnace for melting glass in pots, R 
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being the regenerators, G the gas flues, and L the air flues. The 
flame is arranged to be kept away from the working doors O, and, 
1885). readily be seen, passes clear of the pots. (December 8, 


5678. Apparatus for Weletinger Indicating Force, 
Strengths, or Strains: T. H. Ward, Tipton, Staff. 
(6d. 10 Figs.|—The springs are acted upon in tension so as to 
be straightened out or deflected, the indications being made upon 
a scale or dial acted upon through a pinion and a quadrantal rack. 
A_bearing or loose or independently yielding piece receives the 
effect of sudden strains or shocks. (December 8, 1883). 


5682. Magneto and Dynamo-Electric Machines 
with Continuous Currents: A. de Meuron and H. 
Cuenod, Geneva. [6d. 5 Figs.|—The armature consists of a 
drum wound with any suitable number of coils. Each coil is 
rectangular in shape, the two sides being parallel to the axis and 
the two ends forming chords, which subtend an arc equal to the 
whole circumference divided by the number of polar fields. As 
shown in Fig. 3, each chord is equal to the radius of the drum, 
there being six fields as shown in Fig. 1. The end of the coil 4, 
a, 1 is connected to the beginning of the coil 6, b, 3 by a con- 
ductor, and the end of this coil is connected to the beginning of 
the coil 8, c, 5 by a conductor, and so on, the coils being 
connected together to form a single circuit. The chords 
a, b, c, &., are each equal in length to the radius of the 
drum, and each of the conductors is connected to a strip of the 
commutator; as shown in Fig. 2, there are nine coils and nine 
strips. Fig. 4 shows the above arrangement adapted to a disc 





armature, the sides of the coils being radial and the sides forming 
chords. The letters of reference on this figure correspond to 
those in Fig. 3. The field magnets in this case are doubled, one 
set for each side of the disc. Figs. 1 and 2 show a complete 
generator, A being the field magnets, P the pole-pieces. The 
drum T is preferably composed of metallic discs K carrying the 
insulator I on which is wound iron wire. The brushes correspond 
in number to the polar fields, and are secured in the adjustable 
holders D carried by the piece F which may turn on a socket 
fixed to the standard. The lead of the brushes can be thus varied 
or the current reversed by turning the _— F through 60 deg. 
In a modification the ends of the brushes bear on the commutator, 
the brushes being fixed toa pivotted axts from which the curve 
of the brush is described. By this arrangement the point of con- 
tact is not changed by the wear of thebrushes. The field magnets 
are supported on the bed-plate by non-magnetic standards. 
(December 8, 1883). 


5683. Breaking Cannel Coal, Coke, &c.: J. Wood- 
ward, Manchester. [6d. % Fiys.J—A plate serrated on the 
face is placed in a vertical position, and is attached to the framing 
so as to be adjustable towards a series of rollers placed one over 
the other, the distance of the rollers from the plate increasing 
gradually from the lowest one. (December 10, 1883) 


5684. Manufacture of Rope: A. J. F. G. Telschow, 
London. {4d.)—Powdered resin is applied to the fibres in the 
process of manufacture. (December 10, 1883). 


5687. Rock-Boring Apparatus: J. T. Jones and 
J. H. Wild, Leeds. [6d. 3 Figs.J}—A tube is lowered from 
the staging on to the rock in which the bore-hole is to be made. 
The staging may be a floating structure, as described in Specifica- 
tion 5614 of 1881. The drill is provided with suitable flexible 
pipes to convey the compressed air or steam to the cylinder, to 
exhaust from the cylinder, and to convey water to the bore-hole 
to wash it out, and is let down into the tube by means of a chain 
or rope passed over a pulley at the jib head of a crane on the 
staging. An easily removable crosshead is attached to the top of 
the tube, and a screw works in the crosshead. The lower end of 
the screw is connected by a swivelling connection to a link of the 
hoisting chain when the drill is in position in the guide tube, and 
will thus support the drill in the tube. The screw is gradually 
turned by hand to allow the drill to descend, the hoisting chain 
being slackened. (December 10, 1883). 

5688. Pump: H, J. Haddan, London. (A. Reis, 
Antwerp). (6d. 2 Figs.|—The reversible pump comprises in its 
construction a fixed cylinder, made of two parts fitted together, 
each part having an annular cavity leading to the suction or dis- 








charge pipe; a sccond cylinder adapted to slide in the fixed 


cylinder and provided with apertures corresponding with the 
cavities in the fixed cylinder. The second cylinder is operated by 
a specially formed cam serving also as a crank for a ram piston 
working in the movable cylinder. Referring to the illustration, 
the ram piston A works in the cylinder B forming the piston of a 
fixed cylinder C formed in two parts CC! carrying the suction 
and discharge pipes H. The cylinder C! has three stuffing-boxes, 
between which are the annular cavities G, one serving to admit 
and the other to discharge the fluid. The pistons A and B are 
set in motion by a cam D which carries the crankpin F. The cam 
D operates the distributing cylinder B by means of two friction 
rollers g; the crankpin being connected to the = A. The 
cam causes the apertures to be placed alternately opposite the 
suction and discharge opening g. (December 10, 1883). 


5691. Brush-Making Machinery: F, Wirth, Frank- 
fort-on-Main. (Biirsten and Pinselfabrik Donaueschingen 
Mez and Co., Germany). [ls. 2d. 22 Figs.J}—This relates to a 
machine in which the successive operations of feeding single tufts 
of bristles, fibres, wires, &c., of proper size from a container, 
drawing them into the brush stock, and cutting them off to the 
proper length are automatically performed. (December 10, 1883) 


5692. Type-Writing Machines: H. H. Lake, Lon- 
don. (J. L. Young, Tarrytown, New York, U.S.A.) (6d. 
3 Figs.]—A wheel with raised letters on its edge is moved over the 
surface of the paper. Over this wheel is an index wheel having 
letters corresponding to those of the type wheel, the wheels being 
connected by gear and moved outward together by an arm 
pivotted to the centre of the index wheel. By moving the arm 
and the index wheel to the letter desired, and carrying it around to 
the fixed point, then pressing down the lever on which the type 
wheel and index wk eel are placed, the desired letter is printed or 
impressed. (December 10, 1883). 


5708. Insulating Electric Conductors: A.J. Boult, 
London. (J. B. Hyde, Brooklyn, U.S.A.) (4d.]—The con- 
ductors to be insulated are wrapped with two or more layers of 
cotton thread, and are drawn through a trough containing a 
hydro-carbon fluid such lh prec ears preferably heated. The 
are then passed into a heated mineral bitumen and coal tar pitc 
used separately or mixed, the petroleum being evaporated and 
replaced by the composition. This composition may be replaced by 
peat powder mixed to a paste with a mineral or vegetable oil or 
other hydro-carbon fluid, and added to melted asphaltum, coal- 
tar pitch, or petroleum coke. Finely divided raw cotton tow, or 
silk cord waste may be added to this composition. After the con- 
ductors are passed through this latter composition, they are passed 
through apparatus similar to a maccaroni presss, which will 
cover the wires to a fixed diameter, or they may be moulded 
between grooved rollers, having sheets of the composition on each 
side with the conductors between. The conductors may then be 
covered with a narrow strip of thin paper, tin foil, or woven fabric, 
wound spirally from end to end or with lead. (December 11, 
1883). 

5723. Treating Timber with Preservative Fluids: 
S. B. Bulton, London. ([4d.)—The timber is impregnated 
with an oily solution of tar acids or with naphthaline accompanied 
or not by tar acids or with distillates of heavy oils of tar or with 
solutions of metallic salts with or without admixture of tar acids, 
and is then subjected to the action of heated creosote or other 
oily or bituminous body in closed vessels. The patentee refers to 
his previous Specifications 1954 of 1879 and 62 of 1882. (December 
12, 1883). 

5733. Galvanic Batteries: F. H. Gossage, Widnes, 
Lane, [2d.]—The electrodes are of iron, cast-iron, or other suit- 
able material, or of carbon or other suitable non-metallic material, 
and of zinc, and are immersed in a solution of caustic soda or 
potash. (December 13, 1883). 


5817. Metallic Wheels for Vehicles, &c.: J. Hodg- 
kins, Warwick. [6d. 6 Figs.|}—The wheels are constructed 
with a separate central box; two circular metallic discs, one being 
flat or nearly flat, and the other conical, constituting the sides of 
the wheel ; and of a flanged or plain rim or tyre. Referring to the 
illustrations, the discs e d are secured at their middle tu the boss 
by rivets or screw bolts or nuts, each disc having its own set of 
rivets or bolts, the holes in the boss being arranged circularly, 


Pup. ] Fig.2 








alternate holes receiving the rivets or bolts of one disc, and the 
intermediate holes those of the other. The boss is thinner at 
those parts in which the holes for receiving the rivets or bolts of 
the conical dise eare situated. The inner conical disc e is first 
secured to the boss, and afterwards the outer disc d is fixed tem- 
porarily in place, and the edges of the two discs are turned ; the 
disc dis then removed, the rim or tyre placed in position, the 
disc d replaced and the rim or tyre connected to the margins of 
the two discs by bolts or rivets. (December 20, 1883), 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








FrencH MECHANICAL InpUsTRY.—The Denain Works 
Company has just obtained an order for steel plates 
required for the armour plating of a frigate in course 
of construction at Havre. The Société des Forges 
et Chantiers de la Méditerranée has received an order 
from the Japanese Government for a large frigate which 
is to cost about 240,000/. The Orleans Railway Company 





and the Southern of France Railway Company are about 
to give out some important orders for goods trucks, 
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THE SHREWSBURY SHOW. 
Dunine the present week the Royal Agricultural 
Society have for the second time been holding their 
Show at Shrewsbury. The first occasion on which 
the Society visited this interesting town was in 
1845, when agricultural engineering was in its in- 




































































; number of implement entries was but 942, while 
|at the current Show it is 5241, and this not- 
| withstanding the rules which the Society bas for 
the past few years rigidly (and most wisely) 
enforced as to the exclusion of duplicate exhibits. 
A comparison cf the number of stands and ex- 
hibits in the implement yard at Shrewsbury with 
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DOMESTIC: MOTOR, CONSTRUCTED BY MESSRS. HATHORN, DAVEY, AND €O., LEEDS. (For description, 
see page 51.) 





DOUBLE-RAM STEAM PUMP, CONSTRUCTED BY MR. JOSEPH HATTON, COVENTRY. (For description, 
see page 54.) 


fancy, and the value of mechanical appliances for 
the assistance of the farmer had scarcely even begun 
to be recognised. At the Show of 1845 the total 





those at the shows of the previous fifteen years, 
is afforded by the figures given in the annexed 
Table, 


The prizes offered by the Royal Agricultural 
Society for implements this year are divided into 
two sections, the first relating to sheaf-binding 
machinery and the second to ensilage. The first 
section is again divided into two classes, of which 
Class 1 includes sheaf-binding reapers using binding 
material other than wire, while Class 2 relates to 























VERTICAL BOILER, CONSTRUCTED BY MESSRS, E, R. 
AND F. TURNER, IPSWICH. (For description, sec 
page 51.) 


Number of | Number of 


Year. | Place of Meeting. 








Stands. Exhibits. 
1869 | Manchester at 395 7,724 
1870 | Oxford... ... 406 7,851 
1871 | Wolverhampton ... 363 7,650 
1872 | Cardiff ; 308 5,843 
1873 | Hull... ne as 329 5,634 
1874 | Bedford ... é 361 5,931 
1875 | Taunton _... ee 284 4,214 
1876 | Birmingham +“ 420 6,414 
1877 | Liverpool ... is 428 6,930 
1878 | Bristol a ; 435 6,837 
1879 | London es , 704 11,878 
1880 | Carlisle Aa Ke 288 4,196 
1881 | Derby oe ig 293 5,960 
1882 | Reading .. a? 391 6,102 
1883 | York Be 401 6,058 
1884 | Shrewsbury ee 367 5,241 





separate sheaf-binders, the binding material em- 
ployed in these being also other than wire. In the 
first of these classes two prizes, one of 100/. and 
one of 50/., are offered, while in Class 2 there is a 
single prize of 25]. These prizes will not be com- 
peted for until later in the season, although the 
machines entered for competition are shown at 
Shrewsbury. In the second section—that relating 
to ensilage—a single prize of 25/. was offered for an 
efficient machine for cutting and elevating materials 
to be preserved in silos. A number of machines 
were entered for this competition, and the trials of 
them have been conducted during the past week. 
Of these trials and their results, as well as of the 
competing machines, we shall speak later on when 
dealing with this class of machinery. The Society also 
offered this year, as usual, their ten silver medals for 
new implements which the judges may consider of 
sufficient merit to deserve this recognition. 
PoRTABLE AND FIxED ENUINES. 

As far as steam engine design and construction is 
concerned, there is a great dearth of novelties at 
Shrewsbury, and our remarks under this heading 
will, with a few exceptions, have to relate solely to 
points of detail. In engines for steam cultivating 
purposes we find absolutely nothing new; while in 
traction engines and agricultural locomotives the 
most noticeable feature is the exhibition of further 
examples of spring-carried engines. As we stated 
when dealing with the York Show last year, the 
spring-carried traction engines may be divided into 


50 


ENGINEERING. 








two chief classes, viz.: first, those in which the 
desired end is attained by the use of elastic wheels ; 
and, second, those in which springs are interposed 
between the axles and the main body of the engine. 
Of the first class there are three representatives at 
Shrewsbury, namely, the spring wheels of Messrs. 
Aveling and Porter and Messrs. J. and H. McLaren, 
both of which we have already described and illus- 
trated,* and that of Messrs. C. Burrell and Sons, 
of Thetford, which now makes its appearance at a 
Royal Agricultural Society’s Show for the first time. 
Messrs. Burrell’s spring wheel was exhibited by 
them at the Maidstone Show of the Bath and West 
of England Society, a few weeks since, when we 
mentioned it briefly. In this wheel, of which we 
give a perspective view on page 52, the spokes are 
formed of steel, and have their width placed in the 
direction of the plane of the wheel, like the spokes 
of ordinary rigid wheels. Perpendicularly to the 
plane of the wheel, however, the spokes are cranked, 
so that those which spring from the inner side of 
the boss pass to the outer side of the tyre, and vice 
versd, this cranking rendering the spokes elastic in 
a radial direction. At Shrewsbury Messrs. Burrell 
and Sons show these wheels applied to two engines, 
the smaller of these being one of their ordinary 
8-horse agricultural locomotives with 6-ft. driving 
wheels, while the other is a road locomotive spe- 
cially designed for heavy haulage, and having spring 
driving wheels 7 ft. in diameter by 18 in. wide. 
This latter engine is of the type which Messrs. 
Burrell first exhibited at the last Smithfield Show, 
and it is capable of taking a load of 40 tons upa 
gradient of lin 15. The boiler is made for a work- 
ing pressure of 150 lb. per square inch, and the 
wearing surfaces of all moving parts are excep- 
tionally large. Both the engines are fitted with 
Burrell’s high-speed governor, of which we shall 
have something to say later on in connection with 
another engine at this stand. 

In comparing the three kinds of spring wheels 
named above, there are certain differences of 
principle worth noticing. Messrs. Aveling and 
Porter's wheels possess, from their construction, a 
circumferential as well as a radial elasticity, that is 
to say, the pull exerted by the engine causes the 
driving axle at starting to revolve through a small 
angle within the tyre. The engine thus exerts 


what may be termed an elastic pull on its load, the 
elastic wheels serving the purpose of a draw spring. 
In Messrs. J. and H. McLaren’s wheel the boss 
-would also tend to rotate to a slight extent within 
the tyre, but the makers prevent this by providing 
each wheel with a rigid driving arm which projects 
from the boss and engages with the tyre, without, 


however, interfering with radial motion. Messrs. 
Burrell and Sons’ wheel, on the other hand, is 
specially designed to prevent any circumferential 
motion of the tyre relatively to the boss, the 
breadth of the spokes being, as we have said, dis- 
posed parallel to the plane of the wheel. One 
effect of this is, however, that such spokes as 
happen to be horizontal in any given position of the 
wheel resist any radial movement of the boss in a 
vertical direction, and such movement can only 
take place by causing a certain amount of twisting 
in the spokes which lie horizontally. In this case 
the twisting moment acts with a leverage equal 
to the distance each spoke is cranked in a direction 
perpendicular to the plane of the wheel. 

We know that an idea exists in some quarters 
that the use of spring wheels in somé mysterious 
way adds to the resistance which a traction engine 
has to overcome, an engine so fitted being supposed 
to be always ‘‘ running up hill.” We need scarcely 
say that this is a fallacy, any power expended in 
compressing certain of the springs during one por- 
tion of a revolution being recovered during a subse- 
quent portion of the revolution, when these springs 
are relieved of strain. Messrs. McLaren and 
Messrs. Aveling and Porter have now both tested 
their spring wheels sufficiently long to get trust- 
worthy results concerning them, and both are able 
to give very satisfactory reports as to their action. 
Since we last noticed Messrs. Aveling and Porter's 
wheels, these have, we may mention, been severely 
tested on one of their military traction engines or 
‘steam sappers,” and with highly satisfactory 
results. 

Of the second class of spring-carried traction 
engines, there are three examples exhibited at the 
* Engravings of Messrs. Aveling and Porter’s wheel 
will be found on page 181 of our last volume, while Messrs. 
J. and H. McLaren’s wheel was illustrated on page 52 of 
our thirty-sixth volume. 








Show, namely, those of Messrs. John Fowler and 
Co., of Leeds, Mr. Edwin Foden, of Sandbach, and 
the Durham and North Yorkshire Steam Cultivation 
Company (Limited), of Ripon. Of these methods 
of applying springs, that of Messrs. Fowler and Co. 
is similar in principle to that which they exhibited 
at York last year, and which we illustrated on page 
35 of our thirty-sixth volume, but differs in certain 
details. In this arrangement the driving axle- 
boxes are free to move in vertical guides (like those 
of a locomotive), and the weight of the hind part 
of the engine is transmitted to them through springs. 
The axle-boxes are, moreover, connected by links 
to the bearings of the intermediate shaft, which is 
able to move in an approximately vertical direction. 
In the case of the engine exhibited at York last 
year, the motion of this intermediate shaft was con- 
trolled by links which connected it to the second- 
motion shaft, it thus moving in an are of a circle, 
having this shaft for its centre. In the engine shown 
at Shrewsbury, on the other hand, the links connect- 
ing the intermediate shaft to the second-motion shaft 
have been replaced by shorter links pivotted on 
studs fixed to the framing. The intermediate shaft, 
when shifted vertically by the movement of the 
driving axle, is not maintained at an absolutely 
constant distance from the shaft to which it is geared, 
but the variation in this distance is so slight as not to 
interfere in any way with the propér action of the 
gearing, while the new arrangement possesses cer- 
tain constructive advantages over that previously 
employed. We hope to illustrate Messrs. Fowler's 
engine, as exhibited at Shrewsbury, in an early 
number, and we shall then have more to say 
about it. 

Mr. Foden’s engine is practically identical in its 
construction with that which he exhibited at York 
last year, when we illustrated and described it fully 
(see page 53 of our thirty-sixth volume), and we 
need not therefore enter into detailed particulars of 
it here. The engine at Shrewsbury, however, has, 
we notice, been titted with a Porter governor, and 
some other alterations of detail have been intro- 
duced. 

In the engine of the Durham and North Yorkshire 
Steam Cultivation Company, Limited, the arrange- 
ment of springs adopted is the same in principle as 
that used in the engine exhibited by this tirm at 
the Derby Show of 1881, and which we described 
at the time (vide page 58 of our thirty-second 
volume). As we then mentioned, the arrangement 
is one devised by Messrs. Nicholson and Hewison. 
In itthe crankshaft, driving axle, and intermediate 
shafts have their bearings mounted on frame plates, 
which are free to move vertically relatively to the 
boiler, the weight of the latter and other parts of 
the engine being transmitted to the frames above 
named through springs. The frame plates carrying 
the shaft bearings are also extended forwards past 
the firebox so as to carry the steering shaft. The 
engine at Shrewsbury-—which we hope hereafter to 
be able to illustrate—is fitted with an arrangement 
for shifting the crankshaft pinions into or out of 
gear, which is one of the neatest devices of the kind 
which we have yet seen, and we hope in a future 
number to be able to give engravings which will 
explain its construction. 

Of the remaining traction engines shown at 
Shrewsbury there is but little to be said. Messrs. 
Aveling and Porter exhibit, however, an engine 
with an exceedingly well-arranged crane at the 
leading end, capable of lifting three-ton loads 
with a double, or i} ton loads with a single chain. 
This has been specially designed for working a 
Priestman’s dredging bucket, but it is also of a very 
useful type for a variety of other work. The lift- 
ing drum is driven by friction gear which enables 
the load to be lifted, stépped, or lowered without 
stopping the engine, the whole action of the lifting 
gear being controlled by a single lever. The crane 
is also provided with slewiug gear. 

Mr. F. Savage, of King’s Lynn, in addition to an 
agricultural locomotive of his usual pattern with 
chain gear, shows for the first time a traction engine 
with wheel gearing only, while Messrs. Clayton and 
Shuttleworth exhibit a traction engine with a 
boiler barrel of most unusual length. Excellent 
engines of the standard patterns of their respective 
makers are also shown by Messrs. John Fowler and 
Co., Messrs. Aveling and Porter, Messrs. Marshall, 
Sons, and Co., and other firms; but they are all 
of types which we have already described, and do 
not therefore call for special notice here. We 
may mention, however, that Mr. James Braby, of 
Rudgwick, Sussex, again exhibits an example of a 
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very light three-wheeled traction engine of the pat- 


tern which he showed at York last year, and which 
we described on page 55 of our thirty-sixth volume. 
The weight of the York engine was stated to be 
23 ewt., that at Shrewsbury has its weight marked 
as 35 ewt., while the boiler has also been moditied, 
There is a good deal of ingenious scheming about 
this engine, but we cannot help repeating the 
opinion which we expressed last year, namely, that 
it is not of 4 type fitted for the work for which it is 
intended, and it is in fact difficult to see how a 
farmer could utilise it. Before dismissing self- 
moving engines we may notice that one of the 
steam ploughing engines shown by Messrs. Fowler 
and Co. is titted with two speeds on the ploughing 
gear, and we understand that this firm are now 
making all their ploughing engines in this way, the 
idea being to better utilise the power of engine 
when hauling a harrow or doing other light work. 

As regards portables the most marked feature 
of the Show consists perhaps in the strong desire 
which a number of makers exhibit to facilitate 
the lifting of their engine chimneys. It will be 
remembered that at the York Show last year, Mr. 
James Coultas, of Grantham, brought out a very 
neat arrangement of chimney lifting gear, which 
we illustrated at the time (vide page 52 of our 
thirty-sixth volume), and which has since been 
largely applied. Mr. Coultas’s device appears to 
have suggested to portable engine builders that a 
mechanical chimney lifter of some kind was the one 
thing required to render a portable engine perfect, 
for at Shrewsbury we find a number of arrange- 
ments for this purpose, while of other novelties of 
detail there are practically none. Mr. Coultas’s 
original arrangement—which we may mention is, 
to our mind, the neatest yet proposed for dealing 
with the heavy chimneys of large-sized engines—is 
of course represented, while in addition devices 
for the same purpose are shown by Messrs. Clayton 
and Shuttleworth, Messrs. Ruston, Proctor, and 
Co., Messrs. Barford and Perkins, and Messrs. 
Hornsby and Sons. Messrs. Clayton and Shuttle- 
worth’s device consists simply in making the ring 
at the bottom of the movable part of the chimney 
a casting having a socket into which a lifting bar 
can be inserted. When the chimney is folded down 
on the boiler a lifting bar inserted in the socket 
just named extends upwards and forwards at an 
angle of 45 deg., a chain attached to its outer end 
affording the means of pulling that end down and 
so lifting the chimney. When the chimney is 
raised the bar projects downwards in front of the 
smokebox, but by withdrawing a pin which secures 
it in the socket it can be removed to give access to 
the tubes. 

Messrs. Ruston, Proctor, and Co.’s arrangement 
is more complicated and is described as a combined 
chimney lifter and stay. It consists of a long bar 
which, when the chimney is down, lies housed 
beneath it along the top of the boiler, the hind end 
resting on a roller carried by the chimney rest. 
To lift the chimney the bar just mentioned is pulled 
out towards the rear, and its forward end is attached 
to a suitable connection near the top of the chimney. 
A rope having one end attached to the chimney 
rest is then rove through a pulley near the rear end 
of the lifting bar, and back through another pulley 
on the chimney rest, and by hauling on this rope 
the bar is thrust upwards and forwards, thus raising 
the chimney. When raised the bar is locked in 
position, and remains as a stay. For smaller-sized 
engines the use of the rope for hauling up the bar 
may be dispensed with. 

Messrs. Barford and Perkins, of Peterborough, 
are the exhibitors of Smith’s chimney lifter, which 
we illustrate on page 52, and which is applied to a 
number of engines at the Show. This arrangement 
has been specially designed for attachment to exist- 
ing engines. As will be seen from our illustration, 
the device consists of two wrought-iron rings made 
in halves for clipping the chimney, these two rings 
being connected by a truss rod, while the lower of 
them carries a socket for the reception of a lever, 
this lever being a solid wrought-iron crowbar with 
around point at one end and chisel point at the 
other. When inserted in the socket above men- 
tioned the crowbar is fixed by a pin. The mode of 
using the lifter will be at once clear from our 
engraving, from which it will be seen that the 
weight of the solid bar helps to balance the chimney 
when the latter is down. The device can be readily 
applied to existing engines, and is likely to be 
largely used. ; 

Messrs. Hornsby and Sons’ device is also a simple 














Jury 18, 1884.] 


ENGINEERING. 


5! 








—-_— 





one, and it is illustrated by us on page 53, In this 
case the lifting bar is made of a piece of wrought 
iron gas-piping cranked at one end and made to 
slide in two sockets fixed on the movable part of the 
chimney, as shown. When the chimney is down 
and the lifter not in use, the bar can be slid back, 
while when the chimney is raised the bar can be 
slid up and its cranked lower end turned aside out 
of the way of the smokebox door. As the lifting 
bar is not removable, it will always be available 
when wanted. 

There can be no doubt that as long as hinged 
chimneys are used, devices such as we have been 
describing serve a good purpose and do away with 
the necessity of men climbing on the boiler, thus 
damaging the lagging, &c. It is, however, we 
think a question worth considering by portable 
engine makers, whether or not long hinged chimneys 
are frequently employed in cases where they are 
quite unnecessary. We believe, indeed, that the 
long hinged chimney is really a relic of the time 
when portable engine makers did not know how to 
properly apply exhaust nozzles—we are far from 
certain that all makers have acquired that know- 
ledge now—and its use has been continued as a 
matter of habit. It is quite certain that as far 
as draught is concerned a better result could be 
obtained with a shorter chimney when the engine 
is at work, while for getting up steam the difference 
between the effect of the long and short chimney 
is by no means so great as is commonly supposed, 
particularly if the short chimney be properly pro- 
portioned and kept free of obstructions such as are 
caused by inserting the blast-pipe at the side—a 
very: usual practice. As regards danger from 
sparks in a stack-yard, we may point out that 
plenty of thrashing has, during the past few years, 
been done by agricultural locomotives and traction 
engines with short chimneys, and we have never 
heard that their use has been found more dangerous 
than that of the ordinary portable. Altogether we 
believe that in the majority of cases portable engine 
builders would do well to discard the long hinged 
chimney and to adopt short, well-proportioned fixed 
chimneys with the blast nozzle properly placed. 

With the exception of the chimney lifters there is 
really nothing to specially notice in the details of 
the portable engines collected at Shrewsbury. The 
engines shown at the stands of the leading firms 
prove, as they have done for some years past, that 
these makers can turn out work of the highest 
quality, while a steady progress is noticeable in 
small matters of design. Amongst the smaller 
makers also a decided progress is likewise notice- 
able, and if the Shrewsbury Show contains fewer 
examples of originality than usual ; it also certainly 
contains fewer specimens of bad designing than any 
of its predecessors which we can remember. Before 
dismissing the portables, however, wemay mention by 
the way that Messrs. Garrett and Sons, of Leiston, 
exhibit an unusually large compound engine con- 
structed to indicate 100 horse-power. 

The fixed and semi-fixed engines exhibited include 
more features deserving notice here than is the 
case with the portables. First of the novelties 
amongst the fixed engines is the ‘‘ domestic motor” 
of Mr. Henry Davey, made by his firm, Messrs. 
Hathorn, Davey, and Co., of Leeds. This is an 
extremely handy little engine, working with steam 
at or slightly below atmospheric pressure, and in- 
tended for use when small powers, say } to 2 horse- 
power, are required. The three engines exhibited by 
Messrs. Hathorn, Davey, and Co., at Shrewsbury, 
are rated by the makers at }, $, and 1 horse-power 
respectively, and are all of the same general design, 
this design being shown by our illustrations on page 
49. Referring to Figs. 1 and 2 there given it will be 
seen that the arrangement consists of a cast-iron 
boiler containing a cast-iron firebox with uptake, 
this uptake, which is of rectangular section, being 
traversed by rows of wrought-iron tubes. The 
firebox and uptake are cast in one piece and are 
connected to the outer shell by cement joints 
caulked into the socket spaces left to receive them 
at top and bottom as shown, the joint at the fire- 
hole being made by a ring coated with red-lead and 
driven in. The upper part of the boiler is extended 
to contain the steam cylinder, which is made of 
gun-metal and fitted with a slide valve in the ordi- 
nary way. There is no valve chest, however, the 
cylinder with its valve being directly surrounded 
by the boiler steain, while a throttle valve placed 
on the exhaust affords the means of stopping and 
starting. Of course the cylinder is by this arrange- 
ment most effectively steam-jacketted. The piston 





is coupled by a connecting rod in the usual way toa 
crankshaft supported by bearings which are mounted 
on brackets cast in one with the boiler, as shown. 
The crankshaft is provided with an eccentric for 
actuating the slide valve in the usual way, while at 
one end it carries a flywheel and at the other a 
disc crank for driving the air-pump. When the 
engine is used for pumping purposes, the pump is 
mounted on the bed-plate and driven from a crank- 
pin in the flywheel. 

By the side of the boiler is another casting form- 
ing the condenser, the feed chamber, and the hot- 
well. In the connection between the cylinder and 
the condenser is fitted the throttle valve we have 
already referred to. The condenser is provided 
with an ordinary jet injector (see Fig. 2, page 49), 
and a section of the lower part of it with the air- 
pump and hot-well is shown to a larger scale in the 
detail view, Fig. 4. The air-pump is single-acting 
and is fitted with a plunger f, not having any pack- 
ing. When near the bottom of its stroke, however, 
it uncovers a small holeb which allows water from the 
hot-well to flow back into the plunger and over its 
edges, thus forming a water seal. At the high speed 
at which these engines are run a plunger wholly sub- 
merged would splash the water about too much, but 
the contrivance we have just described avoids this 
trouble, and serves the same purpose of making 
a water joint. In the engines exhibited at Shrews- 
bury the air-pumps are fitted with metal valves, 
the suction valve e (Fig. 4) having a stem which 
projects through a bar on the delivery valve, and is 
furnished with a collar at c. By this arrangement 
the two valves are linked together, and as the out- 
side diameter of the suction valve is slightly less 
than that of the hole which the delivery valve 
covers, the two valves can, when the vacuum is 
destroyed, be easily lifted out together by taking 
hold of the ring d. The overflow from the hot-well 
is at a. 

The boiler is fed from a closed feed chamber 
which is cast on the side of the condenser above the 
hot-well, and a section of which is shown by the 
detail view, Fig. 3, on page 49. This chamber is 
in free communication with the boiler by two pas- 
sages, namely, a large one g leading into the steam 
space, and a small one & leading to the boiler below 
the water line. |The water thus stands in the feed 
chamber at the same level asin the boiler. The feed 
water is brought to the feed chamber by a flexible 
pipe attached to the cock i, which has a nozzle pro- 
jecting into the feed chamber as shown, the nozzle 
being fitted with a plug and floath. If the water 
level falls the float of course falls with it, thus 
lowering the plug and admitting more water to the 
boiler until the proper level is restored. In the case 
of the engines at Shrewsbury this arrangement 
worked admirably, the water level being main- 
tained with great steadiness notwithstanding that 
there was a great fluctuation in the pressure in the 
mains from which the supply was drawn. 

The boiler is provided with a loose cover or large 
valve at the top, and when starting the engine steam 
is got up until it blows through this valve and 
expels the air from the boiler. The engine being 
then turned round and the condenser blown 
through, a partial vacuum is formed on the injec- 
tion being turned on, and the engine works just 
like an ordinary condensing engine. In practice 
the engine does best if the steam is kept just below 
blowing-off point or practically at atmospheric pres- 
sure, as there is then no tendency for air to leak 
in at the stufting-boxes of the piston rod and valve 
spindle, even if these are but slackly packed. The 
engine will, however, work perfectly well with 
several inches of vacuum in the boiler, the amount 
of vacuum permissible of course depending upon 
the load. In the condenser the vacuum obtained 
is 25 in. to 26in. At Shrewsbury we witnessed an 
experiment made to show the amount of vacuum 
required to overcome the friction of the engine and 
resistance of the air pump, this experiment showing 
that with a vacuum in the condenser only 5 in. of 
mercury lower than the pressure in the boiler, the 
engine ran at its normal speed. As under ordinary 
working conditions the difference between the boiler 
and condenser pressures is about 25 in. of mer- 
cury, there is a margin of 20 in. of mercury, or 
say 10 lb. per square inch above that required to 
overcome the friction of the engine available 
for producing motive power. Working as it 
does at atmospheric pressure, Mr. Davey’s en- 
gine is of course absolutely safe, while as the 
boiler is self-feeding and the fire can be made up to 
last a.considerable time, the engine requires the 





minimum of attention. The consumption of gas 
coke is stated by Mr. Davey to be about 6b. per 
indicated horse-power per hour, and the cost of 
working is thus exceedingly small. Altogether Mr. 
Davey has succeeded in producing a very useful and 
interesting type of motor and one for which we 
anticipate there will be a very extensive demand. 
We may add that in the engines shown at Shrews- 
bury all the bright work is nickel-plated,_ and the 
workmanship is excellent. 

The Coalbrookdale Company, Limited, exhibit a 
new type of engine intended especially for driving 
dynamos or other high-speed work. This engine is 
one patented by Messrs. Parker and Elwell, and 
we hope on a future occasion to illustrate it ; mean- 
while, however, we may say that it is a single-acting 
engine with a single cylinder and piston valve, the 
whole being very compactly arranged. At the same 
stand are shown a good collection of Parker and 
Neston’s steam pumps of various patterns. 

The fixed and semi-fixed engines of many makers 
show a decidedly increasing tendency to abandon 
the old throttle valve system, and to substitute for 
it an arrangement of automatic expansion gear. 
Messrs. Marshall, Sons, and Co., of Gainsborough, 
have done this largely for some years past, and their 
regular pattern of automatic expansion gear, which 
they show fitted to a six-horse fixed engine and to 
one of their compound semi-fixed engines arranged 
beneath the boiler, is one of which we have several 
times had occasion to speak most favourably. 
Messrs. E. R. and F. Turner, of Ipswich, also, who 
have long applied one form of Hartnell’s governor, 
varying the expansion to both portable and fixed 
engines, are now regularly applying a cheaper form 
of this governor to their neat little ‘‘ Gippeswyk” 
engines, of which we have already published illus- 
trations. These engines, it may be remembered, 
are designed so that what is practically the same 
pattern may be used for either a horizontal or 
vertical engine. In connection with some of these 
‘* Gippeswyk” engines, by the way, Messrs. Turner 
are using a type of vertical boiler, which we illustrate 
on page 49, and which has some excellent points. 
As will be seen from the view just referred to, the 
upper part of the firebox is flattened on one side to 
form a tube-plate from which tubes extend horizon- 
tally through a short barrel attached to the side of 
the main shell, this short barrel terminating in a 
smokebox. The boiler is practically identical with 
that which Mr. Charles Brown, of Winterthur, has 
applied to many of his small locomotives ;* but the 
barrel is rather shorter than Mr. Brown uses. The 
boiler is a very good one, involving no special difti- 
culty either in construction or staying, while it can 
be readily cleaned. The only weak point in the 
design is the junction of the barrel and main shell, 
which is practically identical with the junction of 
an ordinary boiler witha steam dome nearly its own 
diameter. Mr. Brown gets over this difficulty by 
flanging out the vertical shell to meet the flanged 
end of the barrel, and double rivetting the joint, thus 
obtaining a good section of metal at the junction, 
and making a very satisfactory job. In Messrs. 
Turner’s boilers attention also appears to have been 
paid to this point, which, however, is of course of 
less importance with small boilers worked at mode- 
rate pressures than it is in the case of Mr. Brown’s 
engines, which are worked at 200]b. per square 
inch. 

To return, however, to the question of automatic 
expansion gear, Messrs. Ruston, Proctor, and Co., 
of Lincoln, and Messrs. Richard Hornsby and Sons, 
of Grantham, both exhibit engines fitted with ex- 
pansion gear, controlled by the governor, the former 
tirm showing a horizontal fixed engine and a com- 
pound ‘‘ underneath” semi-fixed engine, both fitted 
with the gear which we illustrated on page 572 of 
our thirty-second volume, while the latter firm show 
an ‘‘underneath” compound fitted with the gear illus- 
trated by us on page 294 of our thirty-fifth volume, 
the governor acting through an eccentric which pre- 
vents the thrust on the valve rod from disturbing 
the governor. We notice that in the type of engine 
last mentioned Messrs. Hornsby are now fitting 
the crankshaft with a central bearing, in this follow- 
ing the practice of Messrs. Fowler. The design of 
Messrs. Hornsby’s engine is very neat and good. 

Messrs. John Fowler and Co., of Leeds, have 
several of these compound ‘* underneath” semi-fixed 
engines in the Show ground, and one of these, 
which is employed in driving Messrs. Bradley and 





* A two-page engraving of one of these engines ap- 
peared in our number of February 3, 1882, 
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EXHIBITS AT THE SHREWSBURY SHOW. 





SPRING WHEEL FOR TRACTION ENGINES, CONSTRUCTED BY MESSRS. C. BURRELL 
AND SONS, THETFORD. (For description, see page 50.) 


VERTICAL GAS ENGINE,~ CONSTRUCTED BY MESSRS. CROSSLEY BROTHERS, 
LIMITED, MANCHESTER. (For description, see page 54.) 


EXPANSION 


ECCENTRIC ROD. 


GOVERNOR AND AUTOMATIC EXPANSION GEAR, CONSTRUCTED BY 
MESSRS. BURRELL AND SONS, THETFORD. (For description, see 
the opposite page.) 


Craven’s brickmaking machinery, is fitted with a|a movement of the former partially rotates the 
new arrangement of automatic expansion gear | latter, and, by means of a finger on the valve 
patented by Mr. Hartnell. The governor employed | spindle, shifts the expansion slide at right angles 
in this case has a horizontal spindle and is provided | to the direction of its motion as derived from the 
with four balls which act against a spring as they | eccentric, thus practically, by the relative action of 
are spread by centrifugal force. The main slide | the oblique cut-off edges and the oblique ports, 
valve of the high-pressure cylinder has an expan- | altering its effective length and varying the cut-off. 
sion valve at the back of it, this valve having its |The arrangement may in fact be described as the 
cut-off edges at an angle with the direction of motion | Rider gear with a special form of governor. 

like the cut-off valves employed in the Rider—or| Another “underneath” compound which is pro- 
rather the Bodmer—gear. 
slide are also at a corresponding angle. The 
governor is so coupled up to the valve spindle that 


The ports in the main | vided with an automatic expansion gear fitted to sMITH’s CHIMNEY LIFTER, CONSTRUCTED BY MESSRS. 
| the high-pressure cylinder is that shown by Messrs. BARFORD AND PERKINS, PETERBOROUGH. (For 
Burrell and Sons, of Thetford, This is an exceed- description, see page 50.) 
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ENSILAGE CUTTER AND ELEVATOR, CONSTRUCTED BY M, ALBARET, LIANCOURT-RANTIGNY, OISE. (For description, see page 58. 
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THRASHING MACHINE, CONSTRUCTED BY MR, EDWIN FODEN, SANDBACH. 





CHIMNEY LIFTER FOR PORTABLE ENGINES, BY MESSRS HORNSBY AND SONS, LIMITED, GRANTHAM. 
(For description, see page 51.) 


ingly neat engine of the general design which we 
mentioned in our account of the last Smithfield 
Show, when it was exhibited for the first time, | 
but without automatic expansion gear. The gear | 
used on the engine now exhibited at Shrewsbury is | 
shown by the engraving on the opposite page, and | 
acts on an expansion slide at the back of the main | 
valve. The governor used in connection with this | 
gear is that which Messrs. Burrell exhibited on | 
their engines at the York Show last year, and which | 
we illustrated and described on pages 105 and | 
106 of our thirty-sixth volume. In the present | 
instance this governor acts on the valve rod | 
connecting the expansion valve spindle to the | 
block of a vibrating link, of which the upper end | 
1s pivotted on a fixed stud, while the lower end is | 
coupled to the rod of the expansion eccentric. The | 
connection between the governorand the expansion | 
valve rod is made through akind of parallel motion | 
arrangement which causes the upper end of the 

link coupled to the valve rod to move in the most 

desirable path. It will be noticed that the arrange- 

ment is such that the travel of the expansion valve 

1s increased as the cut-off becomes earlier, and the 


| gear designed by Mr. G. Low, of Ipswich. 





arrangement, which is very neatly worked out, gives 


| a large range of expansion. 


Another arrangement of automatic expansion 
gear, which makes its appearance for the first time at 
Shrewsbury, is that applied by Messrs. Whitmore 
and Binyon, of Wickham Market, to a tandem 
compound non-condensing engine which they ex- 
hibit. This engine has steam-jacketted cylinders 
6} in. and 10} in. in diameter respectively, with 
12 in. stroke, and the high-pressure cylinder is 
fitted with an arrangement of automatic expansion 
This ar- 
rangement consists of a cylindrical cut-off valve placed 
in the back of the main slide, and capable of being 
rotated in a direction at right angles to the motion 
of that slide, such motion being given by a partial 
rotation of the expansion valve spindle caused by 
cam-plates actuated by the governor. The cylin- 
drical bored chamber in the main slide in which 
the cut-off valve works is provided with longi- 
tudinal ports communicating with the ordinary 
steam ports to which they are at right angles, and 
the cut-off valve, which is hollow, has also longi- 
tudinal ports communicating with those in the 














(For description, see page’ 59.) 


|chamber. By the partial rotation of the cut-off 
| valve the steam can thus be promptly cut off from 
the ordinary steam ports. To give the desired 
motion to the cut-off valve there are two cam-plates 
acting on a roller which runs between them, and 
these plates are mounted on the same axis as the 
governor, the action of the latter being to advance 
the plates more or less and so vary the two points 
in each revolution at which the cam-plates actuate 
the cut-off valve. The cut-off can be varied from 
about 23 to 623 per cent. of the stroke. The governor 
is approximately parabolic, the balls lifting a central 
weight. The arrangement appears to work well, 
and the engine to which it is applied is of good 
design generally. 

We have already mentioned several compound 
semi-fixed engines arranged under the barrels of 
locomotive boilers, and we may here notice another 
which is exhibited by Messrs. Thomas Robinson 
and Son, of Rochdale, a firm which we believe now 
show an engine of this type for the first'time. The 
engine has a central bearing on its crankshaft, each of 
the three crankshaft bearings being mounted on a 
wrought-iron frame of girder iron which is connected 
to the cylinders. The three girders are of course 
connected by transverse stays. The cylinders of 
this engine are not steam-jacketted, and the 
governor is of the old-fashioned type acting ona 
throttle valve. 

’ Not far from the engine last mentioned Mr. 
William R. Mansell, of Wellington, exhibits some of 
his horizontal and vertical engines, the only special 
feature about whichis that one of the verticals is titted 
up for coiling wire, the end of the crankshaft carry- 
ing a large disc, in which can be fixed studs for 
receiving the wire coils. Close by, too, Mr. W. G. 
Bagnall, of Stafford, shows two examples of his 
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small narrow gauge locomotives together with 
samples of his portable railway, and some rolling 
stock for use on such lines. One of the engines and 
a carriage are respectively of the pattern which 
we recently illustrated and described (see pages 330 
and 335 of our last volume), while the other exhibits 
include some very well-designed tip-wagons. 

On the same side of the Show ground Mr. Joseph 
Hatton, of Coventry, exhibits a good collection of 
his ‘* Challenge’ steam pumps both vertical and 
horizontal, one of the latter being illustrated by 
the perspective view which we give on page 49. 
In the pump the two rams, which are ¢ast in one 
piece, are directly connected to the steam piston, 
while between the two stufting-boxes the rams are 
coupled to a bow connecting rod, this rod taking 
hold of a crankshaft running on bearings at the end 
of the bed-plate, as shown in our illustration. Of 
course this rod only has to transmit to the crank- 
shaft the difference between the effective pressure 
on the steam piston and the resistance of the pump 
rams, and the strain imposed on it is consequently 
small. The crosshead through which it is connected 
to the rams is readily detachable. A special feature 
in these pumps is the arrangement of the valves, 
these being arranged in a central valve box so that 
the removal of a single cover gives access to the 
suction or delivery valves belonging to both rams. 
The valve seats as well as the valves are also re- 
newable with little trouble. Besides the double- 
ram pump illustrated, Mr. Hatton shows some well- 
designed bucket pumps, and also a number of 
donkey pumps with single rams. These latter are 
fitted with Mr. Hatton’s swivelling valve boxes, 
which are secured to the body of the pump by a 
single bolt, on slacking which the valve box can be 
turned round so as to suit the pump for being 
worked in either a vertical or horizontal position. 
The arrangement is neat_and convenient. 

Messrs. Robert Jenkins and Co., of Rotherham, 
are the exhibitors of some excellent examples of 
welded boilers, constructed chiefly for horticultural 
purposes, but including also a vertical steam boiler 
with the firebox welded up and the two cross tubes 
welded in. Messrs. Jenkins and Co. make a very 


large variety of boilers intended for use with 
hot-water apparatus, many of them exceedingly 
well designed, but this is not the place we can 


notice them in any detail. 


AIR AND Gas ENGINES. 

Turning now to motors other than steam engines, 
we find at the stand of Messrs. Gilbert Gilkes and 
Co., of Kendal, an example of the Buckett caloric 
eugine, which was working much more quietly than 
it did at York last year, where it was so largely 
represented. Messrs. Gilkes and Co. also exhibit 
one of their well-known turbines. At the stand of 
Messrs. W. H. Bailey and Co., of Salford, are 
shown several of their air engines, both vertical 
and horizontal, one of the former being heated by 
gas instead of by acoke fire. The vertical engines 
shown are both arranged for pumping. 

Gas engines are exhibited by Messrs. J. E. H. 
Andrew and Co., of Stockport ; Messrs. T. B. 
Barker and Co., of Birmingham ; and last, but by 
no means least, by Messrs. Crossley Brothers 
(Limited), of Manchester. Messrs. Andrew and 
Co., of course, show the Bisschop engine, which 
they have manufactured so largely, and which is 
now so well known, while Messrs. Barker and Co., 
exhibit their ‘‘ Universal” engine, one of the chief 
features of this engine being the rotary. ignition 
valve, which is a disc with radial slots mounted on 
the back cylinder cover, and having an inter- 
mittent motion given to it by a ratchet movement. 

The stand of Messrs. Crossley Brothers, Limited, 
contains four engines, all admirable specimens of 
workmanship. One of these is a vertical engine— 
a new pattern of which we give a perspective view 
on page 52. As will be seen from this illustration 
the general design of this engineis exceedingly neat, 
while the small amount of floor space which it takes 
up will render it very convenient of application in 
many cases. In this engine the hollow standard forms 
the water tank containing the water for circulating 
in the cylinder jacket, the water storage thus 
afforded being sufficient when the engine is used 
intermittently. In the event of the engine being 
worked continuously, at near its full power, the 
water storage in the standard would, however, have 
to be supplemented by an additional tank, orthe water 
would have to be partially renewed at intervals. 
A single cylinder six-horse gas engine of the ordi- 
nary type exhibited, is fitted with a new arrangement 





of base, this base forming an air chamber through 
which the air supply for the cylinder is taken in. 
The base 
tions, dividing it into chambers through which the 
air circulates successively, the arrangement being 
such as to baffle the transmission of sound, and 
prevent a noise in the event of a back explosion. 
Perhaps, however, the most interesting engine 
in the stand is one of Messrs. Crossley Brothers’ 
new twin-cylinder Otto engines, fitted with their 
self-starting arrangement. This engine is capable 
of indicating 28 horse-power, and it is arranged 
so that when working at full power, an impulse 
is given every revolution, instead of every alter- 
nate revolution as in the ordinary Otto engine. 
The two cylinders are placed side by side, and 
their pistons are both coupled to the same crank, 
so that they move together, while a single valve 
passes across their back ends and affects the 
gas and air distribution of both. The ignition 
arrangements are such that when the engine is 
working at its full power the explosion takes place 
in the two cylinders alternately, one cylinder taking 
in a charge while an explosion is taking place 
in the other. As the power required is reduced, the 
governor first reduces the number of explosions made 
per minute in one cylinder, eventually shutting off 
the gas supply from that cylinder altogether, and 
then reducing the number of explosions in the 
second cylinder, so that at very low powers the 
engine is driven by explosions in one cylinder only. 
The self-starting arrangement consists of a strong 
cylindrical chamber or accumulator placed by the 
side of the engine, and communicating with the 
adjacent cylinder by a connecting pipe and loaded 
valve, the arrangement being such that at each explo- 
sion, as soon as a certain pressure is reached, a small 
quantity of the gaseous products passes over into the 
accumulator, this going on until the pressure in the 
accumulator reaches that attained in the cylinder. 
When the engine has to be started, the gases under 
pressure stored in the accumulator are admitted to 
the cylinders by a hand-moved valve, and act on 
the pistons just as steam or compressed air would 
do. It is only necessary to give a single impulse in 
this way to start the engine. We may mention 
that the valve through which the gases pass to the 
accumulator is fitted with an arrangement of oil 
trap which renders it necessary that it should only 
be oil-tight and not gas-tight ; this of course greatly 
facilitates the retention of the pressure in the accu- 
mulator for long periods. The accumulator has 
sufticient storage to enable the engine to be started 
a dozen times, or even more, with one charge, if care 
be taken in the manipulation of the admission valve. 


TELPHERAGE. 


Among the exhibits that figure this year in the 
Royal Agricultural Show for the first time, is the 
telpherage system of Professor Fleeming Jenkin. 
This is an overhead electric railway designed for 
transit of moderate weights, at slow speeds, in situa- 
tions where the question of expense or the difli- 
culty of construction, precludes the erection of an 
ordinary line. Since it was first described in our 
columns* the system has undergone much simplifi- 
cation, and the apparatus shown at Shrewsbury 
illustrates the latest design. It consists of a short 
length of line with a locomotive and train, as illus- 
trated on pages 56 and 57, and a working model 
which shows the method of operation. 

A telpher line differs from previous electric rail- 
ways in that (a) each track has only a single rail ; 
(b) the rail is overhead, and the loads are suspended 
from it ; (c) two rails serve both for the up and 
down lines, and also for the positive and negative 
conductors for the current ; and (d) each line is 
divided into short sections, which are alternately 
positive and negative. This latter is probably the 
most characteristic feature of the whole. The 
sections extend from one post to the next, 
and at each post there is a cross connection. 
Thus, supposing the positive current to enter 
the up-line at the first post, it traverses it as 
far as the second ; then it crosses to the down-line 
by a wire, and follows it to the third post, when it 
returns to the up-line, and so on. The alternate 
sections are similarly connected together and to the 
negative terminal of the stationary dynamo machine 
which furnishes the current. If the railway be only 
a single track, on which the trains run in both direc- 
tions, then all the odd sections must be connected 
by wires, and all the even sections. In such case 

* See ENGINEERING, vol. xxxv., page 318, and vol. 
xxxvi., page 481, 
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the positive current flows through the first section, 
goes from the first to the third by a wire, traverses 
the third section, and goes to the fifth by a wire, 
and so on. The second, fourth, and sixth sections 
are similarly connected with each other in series. 
Whether there be one or two tracks the train works 
under exactly the same conditions ; its length is 
equal to the length of a section, and thus it constantly 
rests part on one section and part on another. The 
train carries a conductor connected to the wheels of 
the leading and the trailing vehicle, and including 
in its circuit an electro motor. This conductor, 
therefore, forms a connection between the positive 
and negative leads, because its ends are connected 
to two adjacent sections which are always of opposite 
polarities, and each time that its extremities pass 
from one section to the next, the current in it is 
reversed. This, however, makes no ditference to 
the motor, the direction of revolution of which is 
determined by the position of the brushes, and not 
by the direction of the current. The amount of 
current passing through the motor depends upon 
its resistance, and the inverse electromotive force 
which it sets up, and however many trains there 
may be on the line, each will only take its proper 
amount of current, just in the same way that in- 
candescence lamps arranged parallel upon the same 
conductors, will burn without appreciable inter- 
ference with each other. 

The speed at which the trains are designed to run 
is about five miles an hour, and each wagon will 
carry from one to two hundredweights. The various 
vehicles are coupled by rigid connections which 
serve to push them when the locomotive is backing, 
and also prevent them overrunning each other on 
an incline. As the line is flexible it hangs in 
curves from post to post, and thus one-half of the 
train is always on a down grade and the other on 
an up grade, the two balancing each other and keep- 
ing the speed uniform. Of course the general 
direction of the line may be up or down hill, in 
which case other means, as will be explained later, 
are required to secure regularity of motion. 

The first vehicle of the train is, as is usual, the 
locomotive, and as lightness is a matter of great 
importance in lines of this kind, it cannot well be 
made of sufficient weight to give the required adhe- 
sion by that means alone. It is therefore provided 
with gripping wheels which tightly clasp the rod 
or rope. These are shown in Figs. 2 and 5, the 
latter being tu a larger scale. The motor itself is 
suspended, as are all the loads, below the line, and 
drives through a pair of spurwheels (Figs. 1 and 2) 
a small countershaft. This is geared by a pair 
of wheels and a pitch chain to the ‘nest gear- 
ing” above, which rotates at a much smaller 
speed than the motor. The principle of ‘‘nest 
gearing” has already been explained in detail in 
these columns,* but it may be briefly stated to be 
frictional gearing in which the strain of the nip or 
grip is taken by rolling surfaces, and is not trans- 
mitted through the bearings to cause useless fric- 
tion. The arrangement is clearly shown in Fig. 5 ; 
the rod or line is nipped between two conical 
wheels, the acting surfaces of which form a very 
acute \/. These wheels are each driven by a pair 
of frictional bevel wheels, of which one is on the 
horizontal shaft, and the other coaxial with the 
gripping wheel. As a matter of convenience the 
frictional surface is made in two bands, sepa- 
rated by an open space, but both bands form 
part of the same conical surface. The grip, both 
between the frictional driving surfaces, and be- 
tween the gripping wheels and the line, is obtained 
by means of the coiled spring in the interior of the 
horizontal axis. This can be set up by a screw, and 
draws the two large bevel wheels towards each 
other, and towards the gripping wheels. These 
latter are carried by swinging bearings which permit 
them to advance towards the line, and at the same 
time to conform exactly to the position of the 
driving wheels. The gripping wheels serve another 
purpose besides securing adhesion. They act as the 
contact makers to lead the current from the line to 
the motor, and their firm tread keeps both them- 
selves and the line bright, securing excellent con- 
tact without the use of brushes. 

It will be noticed that the line is shown of a 
different section in Figs. 2 and 5. In the former 
case there is represented the short portion of insu- 
lated line which occurs at each post to separate the 
positive and negative conductors, and in the latter 
a part of the rod through which the current travels. 





* See ENGINEERING, vol. xxxvi., pages 307, 379. 
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The rod, which for ordinary lines is ? in. or § in. in 
diameter, is welded at the end of each section to an 
angle piece (Figs. 6, 7, and 8) by which it is bolted 
to the post. Insulation is secured by porcelain 
washers (Fig. 9) between the angle piece and the 
timber, and under the nut. By this arrangement 
no transverse strain is thrown upon the porcelain 
insulator, which is formed with a sharp edge, de- 
signed to be washed clean by the rain, after the 
manner of telegraph insulators. Between the two 
adjacent sections a short length of stiff insulated rail 
is erected (Figs. 7 and 8) to prevent the formation 
of arcs. There is no danger of a train sticking at 
these points, as the momentum is sufficient to carry 
it more than half a span. The. posts are of 
X form, with the base wider than the distance be- 
tween the up and down lines, so that the load has 
no tendency to work them out of the soil. 

All the vehicles are designed to run round very 
sharp curves. As the spans are, of necessity, 
straight, all the curvature occurs in the short 
lengths of rail which separates the sections, and 
consequently has often to be very rapid. The 
wagons run on two grooved wheels, both of which are 
free to swivel round a vertical axis, while the bar, 
which carries the wagon body, can swing fore and 
ait. In the locomotive the weight is divided 
between the gripping wheels, the small wheel 
between them (Fig. 5), and the leading wheel 
(Fig. 1). This latter is free to swivel, and serves 
to keep the plane of the gripping wheels parallel to 
the rail, whether the locomotives be going up hill 
or down. It does not act as a guiding wheel, as 
the arm by which it is held is pivotted to the frame 
of the gripping wheels. These latter always set 
themselves so that the line joining these centres is 
square with the rail, and need no further guide. 

From the foregoing description the method of 
working will be readily understood. <A train is 
made up of a locomotive and a number of trucks 
spaced rather wide apart, so that the total length 
is equal to a span. The current from (say) a 
positive section of the line enters the gripping 
wheels, passes down to and through the motor, 
putting it into action, and then through the con- 
ductor along the train to the trailing wheels, which 
are on a negative section. As soon as the loco- 
motive enters the next section the flow of the 
current is reversed, but everything else remains the 
same, and the train proceeds automatically without 
driver or attendants. At the station it can be 
stopped by breaking the circuit to one of the sec- 
tions, or by diverting it into a siding by means of a 
switch, and be again as easily started. Or it may 
be reversed by altering the positions of the brushes 
on the motors and be sent back again. To prevent 
the train running away on inclines a very neat form 
of automatic brake has been added to the motor. 
Upon an extension of the spindle there are fixed 
two stiong U springs, carrying at their outer ex- 
tremities brake shoes. These shoes run in the in- 
side of a fixed ring, and at normal speeds are clear 
of it. Should the speed increase beyond a certain 
amount the centrifugal force overpowers the spring 
and the shoes come into contact with the ring, 
grinding around its inner circumference. Their 


_ pressure is, of course, not great, but as the motor 


runs from 1500 to 2000 revolutions per minute, the 
product of the speed into the pressure is very 
considerable, and the train runs at nearly uni- 
form speed up and down hill. An automatic 
block system has been devised whereby the 
train as it leaves a certain section breaks the 
circuit of that section, making it again by 
means of an electro-magnetic apparatus, when 
it has proceeded a certain distance. But when it is 
considered that the trains carry no passengers, and 
proceed at a very slow speed, it is doubtful whether 
it be worth while to introduce any unnecessary 
complication, at least at present. The system itself 
is exceedingly simple, there are no contacts to 
become oxidised, no delicate apparatus to go wrong, 
and no parts that are beyond the comprehension of 
an ordinary mechanic, and as it is probable that 
the first applications will be on a moderate scale, 
it would be unwise to introduce refinements that 
will not. be required, but which will necesitate a 
good deal of skilled oversight. 

The Telpherage Company, Limited, has had an 
experimental line at Weston, Herts, for some time, 
and has sent one to South America, where it is to be 
employed in the conveyance of minerals. This, 
indeed, appears for the present to offer the likeliest 
field for the system, which is peculiarly adapted to 
undeveloped countries. Professor Jenkin has 





hopes that in time telpher lines may become 
common in this country as feeders for railways 
for the conveyance of farm produce, for coal mines, 
bricktields, and the like, and is working steadily 
towards this end. 

S1ILos AND ENSILAGE CUTTERS. 

The Shrewsbury meeting has afforded great 
facilities to farmers and others interested in the 
preservation of fodder, of judging the practical 
value of ensilage, and the best means to be adopted 
for storing green crops in such a way as to preserve 
them for winter use. Long established and largely 
used in many countries, it is only of very recent 
years that attention has been forcibly called to this 
process by which the gathering and saving of crops 
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were put in a silo 5 ft. deep, and made practically 
air and water-tight. 2. Comfrey and lucerne, 
mixed with a little oat straw, and similarly stored. 
3. Italian rye gass, not cut by the chaff machine, 
but tightly packed in the silo. 4. This was also 
Italian rye grass not cut, and stored in a pit that 
was unlined or otherwise protected, except that it 
was of course covered in with earth. 5. Italian rye 
grass packed tightly on the ground and covered over 
with earth. Thesewere also stored towards the end of 
July, and the different pits were opened on October 9, 
when it was found that Nos. 1, 3, and 4 were in 
excellent condition, and made good forage. The 
other experiments had failed. In connection with 
these experiments, which must always possess a high 
interest, some analyses were made by Dr. Cameron, 





are rendered independent of wet seasons. The 
various methods of hay curing and drying in favour | 
some years since, are rendered unnecessary by the 
simpler one of packing the green crops in a suitable 
receptacle, and keeping them till required. En- 
silage, only experimentally tried in this country, 
has nevertheless a literature of its own, scattered | 
through many pamphlets, and the pages of theleading 
agricultural and other journals, and its general 
principles and advantages are almost too well known 
to bear recapitulation here. Still, at the Royal 
Agricultural Society’s Show this year, so far as 
striking novelties are concerned, is an ensilage show, 
and as we propose to do justice as far as possible 
to the exhibits bearing on the process, afew words 
of introduction will be admissible. Not to go further | 
back, the storing of green crops has been practised in | 
Germany for over forty years, and in 1852 the ques- 
tion was studied by the light of that experience by M. 
Goffart in France. In the United States and Canada 
the hints conveyed by this Continental practice were 
not lost, and of late years ensilage has been practised | 
there largely and successfully. . It was not, how- 
ever, till October, 1882, that public attention was 
fully called to the subject in this country by an 
article in the Times, describing the silos and ensilage 
on the estate of the Viscomte de Chezelles at Lian- | 
court, in France. The writer of this article, Mr. | 
Kaines-Jackson, has since closely identified himself 
with the system, and he has rendered excellent 
service to agriculturists at the present Show. The 
Viscomte de Chezelles’ silo is a large covered build- 
ing over 200 ft. long and 20ft. wide, with the floor 
sunk to a depth of 12 ft., so as to form a huge tank, 
large enough to contain the gre2n forage crops from 
170 acres. As the crops are cut they are passed | 
through suitable cutting machines and charged into 
the pit. From time to time the mass is trodden 
down by bullocks to level it and make it more com- 
pact, and when filled, about 18 in. of sand or earth 
are laid on top to preserve it from the weather and 
provide a weight that will compress the forage and 
follow it up as it contracts into smaller bulk. In 
the United States the question of ensilage was 
eagerly taken up, and the experiments made were 
very numerous and on a large scale, much inge- 
nuity being expended in the construction of cheap 
and suitable structures for the purpose. Mr. T. 
Christy, who has done much good work in stimu- 
lating farmers to follow this old and well-tried 
practice, gives in his pamphlet on ensilage a number | 
of examples of American silos, from the simple | 
clamps in which the fodder, like beets or potatoes, | 
is simply stored in trenches and covered with earth, | 
to the extensive and more costly arrangements | 
involving sunk pits and covered sheds. The cost of 
an efficient building for this purpose in America is | 
stated to be about one dollar a ton. 
It is a matter of considerable surprise that 
although this method of preserving forage has been 
known and widely practised on the Continent for so 
long a time, no trials of it have been made until 
recently in this country. There are so many 
powerful inducements to the farmer in this uncer- 
tain climate to seize on anything that offers him 
a chance of becoming partially independent of | 
it, and there are many societies connected with 
agricultural interests, that one cannot but wonder, 
it should have been left to the Times and the Field 
newspapers to have aroused attention and curiosity | 
in the matter. The first official trials, so far as this 
country is concerned, were made in Ireland, and the 
result was embodied in a report, by Professor | 
Carroll, on some experiments that had been carried 
out at the Albert Institution, Glasnevin. At the 
request of Lord Spencer, the trials were carried out | 
during the summer of 1882, various crops being | 
treated in different ways as follows : 
1. Lucerne and straw cut in a chaff machine, | 


and which are annexed with an analysis of the fresh 
grass, from which the ensilage was prepared : 


Fresh-cut Ensilage Ensilage 
) Grass. (A). (B). 
Water oF at, 68.200 66.50 68.10 
Albumenoids (nitro- 
genous substances) 2.830 2.76 2.60 
Non-nitrogenous 
substances, soluble 
in acids and alka- 
line solutions 13.416 15.20 14.82 
Insoluble in acid 11.728 + 11.37 10.13 
Fats ... = aaa -764 Bry Wy 65 
Mineral matter (ash) 3.062 3.40 3.60 
100.000 100.0 100.00 


Referring to these analyses Dr. Cameron points 


| out that the albumenoids are less in the ensilage 
| than in the fresh grass; that the quantity of water 


varies but very slightly, and that the soluble non- 
nitrogenous matters and ash are greater in the en- 
silage than in the grass. 

While these official trials were being carried out 
similar ones were in progress by a number of private 
individuals in different parts ofthe country. Mr. 
Gibson, of Saffron Walden, filled asilo built of con- 
crete with about 80 tons of green rye, passed through 
the chaff-cutter ; he took no precautions to load the 
top of the charge in order to compress it, the 
result being that when opened some months later 
the forage was found to have deteriorated at the 
top, but underneath it was in perfect order. The 
analysis of this ensilage gave 72 per cent. of water, 
2 of albuminous substances, and 12.8 of mucilage 
and digestible fibre. Lord Walsingham conducted 
at Merton some very valuable and interesting 
trials. Some existing farm sheds were converted 
into three silos, and very common rough grass 
crops were chosen for the experiments. The 
crops when cut were reduced to chaff, and charged 
into the magazines, being well trodden and rammed 
down, a little salt being added. After the silos 
were filled they were covered with planking and 
coarse bran. This was removed about three weeks 
after, when the forage had sunk down to about 
one-third of its original depth, and the silos 
were again filled. The cost of thus treating the 
crops was 12s. 9d. an acre as compared with 26s. 
for making into hay. Five months later, when 
the silos were opened, the contents were found 


‘entirely satisfactory, and served as fodder through- 


out the winter. 

The natural result of the foregoing, and many 
other trials, made in this country in 1882 and last 
year, has been to arouse new hopes and prospects 
for British agriculture, and to encourage the reason- 
able expectation that the forage harvests may be 
rendered independent of the weather. There are 
indeed many other advantages that should be 


secured by this method. Crops can be raised and 
cleared off the ground rapidly to make room fora 


succession, grain, laid or irretrievably damaged for 
ordinary harvesting, can be siloed and so utilised 
for fodder as if it had been the best of crop. The 
Field, on the 22nd of March last, called attention 
to the special value of ensilage on sewage farms where 
a rapid succession of coarse crops is grown, which 
must be cleared off the ground promptly, to be 


| out of the way of the sewage discharge that is of 


necessity to be distributed. From this cause it even 
happens that such crops, besides being damaged by 
rain, are sometimes rendered useless by sewage 
drenching after they are cut. On these farms the 
storage of green crops must evidently be of the 
greatest possible advantage, and since Mr. Lascelles’s 
recent experiments at Croydon have proved that 
grass from sewage farms can be turned into good 
ensilage, a much more hopeful view can be fairly 


|taken of sewage farming, and consequently of the 


disposal of sewage by irrigation. 
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TELPHER LOCOMOTIVE AT THE 


SHREWSBURY SHOW. 


CONSTRUCTED BY MESSRS. EASTON AND ANDERSON, ENGINEERS, LONDON, FROM THE DESIGNS OF PROFESSOR FLEEMING JENKIN. 


(For Description, see Page 54.) 
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If the Royal Agricultural Society has done little | endsin view. Itis true that the practice of ensilage 
officially to encourage this development of agricul- | appears to be so easily carried out that it requires 
ture, its meeting at Shrewsbury has, at all events, | only few and simple appliances, but such appliances 
afforded an opportunity to exhibitors and visitors of | are of course capable of development and improye- 
examining the various systems proposed of storing | ment, with an increased and more intimate ac- 
and treating the crops. As with all new subjects, | quaintance with the new system. 
which, taking the public mind, find practical shape | Messrs. J. and F. Howard, of Bedford, show a 
for the first time in the show-ground, the first | large model of an iron silo, which according to them 
results are more or less crude and ill-adapted to the | does away with the disadvantages of the more 





generally used systems. It consists of a cylindrical 
reservoir, without a bottom, placed on theground, but 
provided with a cover fitted witha water seal. This 
is made by forming a trough round the top of the 
tank, and into which the rim of the iron cover, 
which encloses the tank, is dipped ; the trough being 
filled with water makes an air-tight joint. To the 
cover is secured the end of a vertical boss, which 
passes down the outside of the tank and carries a 
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TELPHER LINE’AND DETAILS OF TELPHER LOCOMOTIVE AT THE SHREWSBURY SHOW. 


(For Description, see Page 54.) 
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bevel wheel at the bottom, where a bearing is pro- 
vided by a bracket bolted to the side of the tank. A 
pinion worked by a hand lever, gears into the bevel 
wheel, and when it is desired to open the silo the 
rod is raised so as to clear the rim of the cover and 
the water-seal trough, after which a few turns of the 
bevel wheel throws the cover over the edge of the 
tank and gives access to the contents. The dimen- 


sions of the silos made by Messrs. Howard upon | 


this system, are 12 ft. in diameter and 12 ft. high, 
the capacity being about 35 tons. The exhibitors 
maintain that fodder preserved in this manner is 
at least equal in quality to that kept by any system 


involving the use of top weights to compress the | 


contents, so that more or less of complication 
and labour are saved, and to illustrate their asser- 
tion, they show two series of large glass jars, in one 
of which the grass, &c., has been packed in the 
same manner as it would be in their silos, while the 
second series contains similar forage, weighted on 
top. Although these examples may seem _ to 
endorse this view they are on altogether too small a 
scale to form a practical proof of the method. 

Messrs. W. F’. Reynolds and Co., Acorn Works, 





| Edward-street, Blackfriars, show three examples of 
portable silos, holding respectively 20, 30, and 
50 tons. They are simple circular tanks of wood, 
framed roughly and strongly together, and are pro- 
vided with a waterproof canvas roof. These silos 
are fitted with Reynolds’s appliance for compressing 
the ensilage. It consists of a wooden platform 
which rests on top of the charge after the tank is 
filled. Chains secured at the bottom of the tank 
| pass up its sides and over the platform, where 

they are taken into suitable shackles and con- 
| nected to screwed couplings, by turning which a sufti- 
| cient pressure can be exerted on the platform, and the 
contents compressed. In the silos exhibited two pairs 
| of such chains are sufficient to produce the desired 

effect. The same exhibitors also show a model 
| illustrating the same arrangement applied to a sunk 
silo. One of the wooden tanks forming this exhibit 
is fitted with a large window glazed with thin glass, 
through which the compressed ensilage and the com- 
| pressing floor can be seen, demonstrating the 
| absence of any important lateral pressure against 
| the sides of the reservoir. Until recently, built-up 


| silos have been constructed with thick side walls to 
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resist this imaginary pressure. The tendency 
appears to be rather the other way, and shrinking 
of the mass relieves the sides of the enclosing cham- 
ber. 

Mr. J. H. Stocks, of the Whitecliffes, Cleckheaton, 
exhibits a so-called portable silo and press having a 
capacity of 53 tons. This isa rectangular wooden 
framed structure, also provided with a pressing floor, 
as in those just mentioned. Pressure on this floor is 
not exerted however bychains, but by means of heavy 
iron rods, which rise vertically from the floor where 
they are firmly secured, and passing through the 
pressing floor, terminate in a screw thread, on 
which works a deep nut and long lever. Between 
the bottom of the nut and the bearers, to which the 
pressing floor is framed, each rod passes through a 
powerful volute spring, and when the silo is 
charged and the nut screwed down so as to com- 


| press the springs, the latter exert a pressure on 
| the ensilage, which relaxes as shrinking takes place, 


| store the pressure. 


{and Co., 121, Bunhill Row, London. 





when the nuts have again to be run down to re- 
Lastly, we have to mention the 


silo made and shown by Messrs. W. H. Lascelles 
This is a 
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structure built up of open wooden framing, the 
panels being filled in with slabs of concrete, and 
the structure, thus enclosed, covered with a roof, 
which can be partially run back for charging. 
Arrangements are made for the easy removal of 
some of the side slabs, when it is desired to use 
the ensilage. We think that this form of silo, 
several of which have been already constructed 
by the exhibitors, possesses great advantages 
over any of the other forms proposed or in use, 
at least when a sunk reservoir is not employed. 
The system is extremely strong, durable, and cheap ; 
it is very readily put together, and, in the event of 
any of the slabs being broken, they can be quickly 
and easily replaced. It is worth mentioning that 
Messrs. Lascelles advocated this form of construction 
some time since in the Field newspaper, where they 
published illustrations of the mode of construction. 
What lends a special interest to the Lascelles silo-is 
the fact of its being charged upon the French 
system, followed with absolute success by the 
Vicomte de Chezelles, and others. We have 
already mentioned that Mr. Kaines-Jackson has 
been intimately and actively associated with the 
question of ensilage since he tirst described the 
Dutch and French methods. Messrs. Lascelles 
erected their silo on the ground at Shrewsbury 
early in June, and on the 14th of that month Mr. 
Jackson charged it with mixed green crops from 
the adjoining fields. After it had been filled and 
trodden down as compactly as possible, the charge 
was covered to a depth of 18 in. with sand, 
and the silo was closed until last Monday. On 
being opened it was found that the contents 
had, under the influence of the top weight, 
contracted by about 3 ft. in depth, while the 
samples that were cut left nothing to be desired 
as regards the perfect manner in which the forage 
had been preserved. Theload of sand, exerting a 
constant and equal pressure, had produced a uni- 
formity in the ensilage, which certainly tends to 
promote its preservation in good ccndition, and 
which can hardly be secured by the use of mecha- 
nical appliances. The latter, moreover, are open 
to this objection, that they do not follow up the 
sinking mass, and therefore require constant 
attention. Boards laid on the top of the charge 
and loaded with stones, a practice followed in 
America and elsewhere, have the advantage of 
sinking with the charge, but they do not exclude 
the air, which the thick mattress of sand does 
-very effectively. The farming interests have cer- 
tainly been greatly served by Mr. Kaines-Jackson, 
who has thus afforded the best possible proof of 
the efficiency and simplicity of the French method, 
a method which, moreover, has all the advantage 
of economy to recommend it. It may be urged 
that the top of the charge is rendered useless on 
account of the admixture with the sand lying upon 
it; but this is an objection of little moment, since 
no sand penetrates beyond a very insignificant depth, 
and the thin skin thus affected, if shaken out in the 
open air, is very quickly freed from what sand may 
adhere to it. This exhibit cannot fail to be of high 
practical value to farmers, who, thoroughly alive 
now to the value of ensilage, have been thus afforded 
a practical demonstration of how to carry out the 
system cheaply and efficiently. 

We have stated at the beginning of our notice of 
this Show, that a prize was to be awarded to the ma- 
chine which on trial showed itself to be best adapted 
for cutting and elevating the green crops for charging 
silos. These trials, for which there were several 
entries, were watched with considerable interest. 
Although the work to be done resembles chaff cut- 
ting, and the machines for doing it must be closely 
allied to chaff-cutters in their general principles, there 
are some considerable difficulties in dealing with 
a green crop; the material is heavy to cut, very bulky, 
it clogs and binds around the feed rolls and the cutter 
wheels, it lies close and dense in the hopper after 
leaving the knives, and has a tendency to collect 
when it gets a chance, clogging up passages and 
hindering or stopping the work. Moreover, with 
few exceptions, makers have little experience of the 
requirements and difficulties, so that the very 
natural result followed, that the result of the trial 
did not come up to the expectations of the judges 
and the public. As a consequence of this, the fol- 
a notice was posted in the yard on Tuesday 

ast : 

‘*We have carefully tried the whole of the ma- 
chines entered in this competition. We have not 
found any single machine that completely meets the 
conditions under which the prize was offered, viz., 





for an efficient machine for cutting and elevating 
materials to be preserved in silos. We consider, 
however, that Messrs. Richmond and Chandler's 
machine, No. 1630, is deserving of high commenda- 
tion for the efficiency of its arrangement for cutting 
the materials.” A very universal feeling of dis- 
satisfaction—to use no stronger word—followed this 
annduncement ; and we consider that the decision 
not to make the award is much to be regretted, and 
must tend, under the peculiar circumstances, to 
discourage manufacturers from entering similar 
competitions in future. 

Nine exhibitors of machinery for cutting and 
raising ensilage entered the competition ; and while 
some of the apparatus presented few features of 
interest, others possess special and noticeable points 
in their design. The machine of Messrs. Richmond 
and Chandler, of Manchester, which deservedly re- 
ceived the special approval of the judges, is well 
designed for the purpose intended. The endless band 
in the bottom of the feeding trough conveys the mate- 
rial to be cut to the feed rollers, which are made up 
of a number of toothed steel discs, strung together on 
shafts with distance-pieces between. The top roller is 
free to rise and fall within certain limits, being held 
down to its work by spiral springs, which yield and 
allow the roller to rise if any exceptional pressure is 
set up. The makers’ special form of mouthpiece is 
added, which effectually prevents choking. The 
upper part of the mouthpiece, which comes over in 
front of the rolls, instead of being solid is cast open, 
so that if the material being cut works up: between 
the roller and the comb, or concave in front, it 
falls over upon the cutter wheel through tie open- 
ing above referred to, or under the worst conditions, 
reversing the motion of the rolls will free the 
mouthpiece immediately. The length of feed is 
regulated according to Messrs. Richmond and 
Chandler’s usual chaff-cutter system, by means of 
two bevel pinions on the main shaft gearing into 
one of two concentric bevel wheels on the motion 
shaft. This means of adjustment is controlled by 
a lever placed close beside the workman, occupied 
on the footplate in feeding. The same lever, of 
course, starts and stops the machine, and should 
the man’s hand be drawn by accident between the 
feed rolls, the machine would be stopped by his 
falling against the lever. An additional means of 
security is afforded by the introduction of a foot 
lever, by which the machine can be stopped. The 
cutter wheel presents nothing calling for remark. 
It revolves in a large box or hopper, into which 
the cut grass falls ; the bottom of this box is formed 
of an endless travelling band, which conveys the 
cut material forward into the hopper of a separate 
elevator, by the travel of which the ensilage is 
raised into the silo. We propose, shortly, to pub- 
lish illustrations of this machine, which, besides 
having all the excellent finish which characterises 
Messrs. Richmond and Chandler’s work, is designed 
with ge} judgment to avoid any choking up of 
the mav. ial, and with a proper regard to the safety 
of the workman. 

Close by the stand of Messrs. Richmond and 
Chandler is that of Messrs. John Crowley and Co., 
of Meadow Hall Iron Works, near Sheffield, 
who entered the competition with an ensilage 
cutter. This presents the general features of the 
chaff-cutters made by this firm, with some modifi- 
cations, and, of course, increased size to meet the 
special requirements of ensilage. A wooden safety 
roller is fitted over the trough at the back of the 
feed rollers, so that if the attendant’s hand is drawn 
in he will be arrested by the roller and thrown for- 
ward against the stopping and reversing lever. The 
cutter wheel, which is provided with four knives, 
is also fitted near the rim with several curved blades 
or fans, the object of which is to project the cut 
material against the discharge leading to the elevator 
hopper. The cutter wheel works in a box, and is 
completely enclosed by a metal hood. We believe 
that this machine did very fair work, but the trial 
suggested some modifications, which will doubtless 
appear in the machines the next time they are ex- 
hibited. j 

The ensilage cutter exhibited by Messrs. Carson 
and Toone,. of Warminster, is simply a large chaff- 
cutter intended to deliver about 2 tons of cut ma- 
terial per hour. It will cut four lengths from # in. 
to 1 in., and is adapted to deliver either into bags 
through a suitable shoot and hood, and upon an 
elevator, the one shown having a lift of 12 ft. For 
convenience of travelling this elevator can be fclded 
back, and it can be raised or lowered during work. 

Messrs. R. A. Lister and Co., of Victoria Iron 





Works, Darnley, exhibit a somewhat similar ma- 
chine, an apparatus that may be used either 
for cutting ensilage or chaff. We show the general 
appearance of this machine on page 68, from 
which it will be seen that the elevator attached to 
the machine allows of a very considerable lift. The 
maker has paid considerable attention in designing 
this elevator. It can be folded for travelling, and 
although very light and stiff, is strongly made ; 
compensation bearings are placed at the upper end 
to keep the travelling band stretched. We may 
mention, in passing, that this maker has a very good 
collection of grist mills, which display a great deal 
of ingenuity in the design of their details. 

At the invitation of the Secretary of the Royal 
Agricultural Society, M.M. Albaret, of Liancourt- 
Rantigny, in the department of the Oise, exhibit a 
machine of the same class, but having several 
special characteristics. M. Albaret, one of theleading 
makers of agricultural machinery in France, has a 
number of these ensilage cutters in use, and has 
already gained sufticient experience with their 
working to have developed a standard machine 
adapted to French agricultural requirements. But 
as it is chiefly maize which is cut and stored in the 
silos, the machine exhibited is not so well adapted for 
cutting up clover, oats, and other light material, 
and at the trial, although exceilent work was done, 
it is certain that the cutter worked under consider- 
able disadvantages. It was in fact doing a duty for 
which it was not designed. The diagrams on page 
53 illustrate the general arrangement of the appa- 
ratus, which we shall illustrate in detail on another 
occasion. 

The cast-iron table A! rests on three feet a a! and 
supports the cutter wheel shaft, on which is placed 
the driving pulleys and a series of distributing 
rollers RS VT. The forage to be cut is conveyed 
on an endless band within the feeding box U, tothe 
compression rollers in front of the cutter wheel. 
These rollers are heavy and large, 10 in. in diameter, 
and are provided with projections to feed the forage 
to the knife. The lower roller runs in fixed bearings, 
but the bearings of the top roller are free to slide 
in the grooves made in the side of the box frame. 
The pressure exerted by the top roller on the forage 
is regulated by means of a lever provided with a 
shifting weight, and the top roller is driven from 
the bottom one by a pitched chain passing over 
wheels on the rollerspindles. The feed is regulated 
to four lengths of } in., }in.,}in.,or 14in. by means 
of the four controlling wheels R S X T. The 
cutter wheel is of the form shown, and around its 
periphery are twelve blades a a. This wheel is 
inclosed in a box, to which an elevating spout is 
attached, and the chaff when cut, is subjected to the 
powerful action of the fan, which forces it up the 
elevator spout to the silo, cart, or other point of 
delivery. The casing surrounding the cutter wheel 
is provided with several openings: one to admit 
air, a second for giving access to the knives, and a 
third for clearing out the box. The ordinary work- 
ing speed of this machine is 400 revolutions per 
minute, but driven at 500 revolutions it can cut 
10 tons into } in. lengths perday. We may mention 
that Mr. Albaret is represented in this country, so 
far as regards this ensilage cutter, by Mr. Thos. 
Christy, of 155, Fenchurch-street, whose name is 
so well known in connection with the ensilage 
movement. 

We may dismiss with a brief notice the machines 
shown by Mr. Robert Maynard, of Whittlesford 
Works, near Cambridge, that of Messrs. Burling- 
ham, Innes, and Paternoster, of Hitchin, and that 
of Messrs E. H. Bentall, and Co., Heybridge, 
Essex. The first is with slight modifications, 
the well-known machine made by Mr. Maynard 
for dealing with large quantities of cut material, 
and the other two are chaff-cutters on a large 
scale 

Theensilage cutter possessing thegreatest originality 
of design, and which, at thesame time, not only did 
its work during the trial thoroughly well, but was 
by common accord of the other competitors, fully 
deserving the prize withheld by the judges, is exhi- 
bited by a young and rising firm, Messrs. F. and 
J. S. Bust, of Winterton Brigg, Lincolnshire. 
The success, which attended this implement is pro- 
bably due to the fact that the makers have passed 
beyond the experimental stage, and have several of 
their cutters and elevators at work for charging 
silos which they have constructed. Weshall on an 
early occasion illustrate this machine, but in the 
meantime we may give a general idea of its prin- 
cipal features, The feed trough is very short, and 
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is fitted with a wooden safety roller in the same 
way as Crowley’s, except that its ‘spindle rests in 
inclined slots made in the sides of the feed box, 
and is held down by spiral springs so as to yield a 
little if the attendant’s hand is drawn forward. In 
such an event the man would be thrown forward 
against a curved lever projecting at right angles 
from the side of the feed box. This lever is con- 
nected to a vertical lever on the starting, stopping, 
and reversing shaft, and terminates at the inner 
end against the box by a triangular plate in which 
are mounted two small rollers running upon a 
steel plate fastened to the box and provided 
with stops, the position of which corresponds to the 
different movements of the machine. The lever 
when moved to and fro, travels on one of the rollers 
just mentioned, the other being raised clear of the 
plate by the act over the level. The reversing 
motion is on the main shaft, and the countershaft 
drives change wheels by which the length of the 
cut is regulated. These change wheels drive, 
through gearing, the feed rolls, which are heavy 
and fluted, longitudinally. A rising and falling 
motion is given to the top roll, controlled by a 
weighted lever underneath the machine. ‘The 
cutting edge which comes in contact with the 
knives on the wheel is formed on a steel bar, the 
inner side of which makes a close fit with the lower 
feeding roll in such a way that the grass, &c., 
cannot get between the mouth and the roll and so 
choke the machine. Packing pieces for fitting 
under the bearings of the lower or fixed roll are 
provided for taking up the wear and always main- 
taining the close fit with the mouthpiece. By this 
arrangement the level of delivery between the rolls 
is above that of the cutting edge, and the revolving 
knives coming in contact with the material fed for- 
ward by the rolls, depress it on to the knife edge, and 
effect the cutting. On the arms of the cutter wheel 
are fixed a series of projecting and radial fans, straight 
for the greater part of their length, but slightly bent 
towards the periphery of the wheel with the object 
of checking the centrifugal action of the cutter and 
of preventing the grass from being projected against 
the hood inclosing the wheel. The material is 
cischarged through a straight mouthpiece the top 
of which is tangential with the upper face of the 
hood, and from this discharge the cut material 
passes into the hopper of the elevator and thence to 
the silo. There can be no doubt that this very 
efiicient machine thoroughly established its cha- 
racter at the Show, and from its excellent per- 
formance attracted a large amount of well-deserved 
attention. 
MitscELLANEOUS EXHIBITS. 

There are an unusually large number of miscel- 
laneous exhibits of implements and other objects at 
the Shrewsbury Show, which, if not possessing no- 
velty, command at least more or less interest. Want 
of space will not permit of our doing justice to more 
than a small proportion of these ; the others we 
must dismiss with the general remark that exhibi- 
tors have certainly succeeded in raising this meeting 
of the Royal Agricultural Society above the level 
of monotony which has characterised it of late years. 

We took occasion in our notice of the York 
Show to illustrate and describe the thrashing 
machine exhibited by Mr. Edwin Foden, of Sand- 
bach, Cheshire, and which then attracted con- 
siderable attention from its novelty. This year 
Mr. Foden shows another thrashing machine, con- 
taining various details developed since last year. In 
this machine there is combined with a fixed caving 
riddle an endless band passing around rollers, and 
provided with fingers or scrapers which drag the 
short straws over the fixed riddle, and cause the 
corn to fall through the holes or interstices. The 
machine is shown in side and end view in Figs. 1 
and 2 on page 53. The shakers are actuated by 
one set of four-throw cranks, having the first and 
third throw, vertical and opposite to the second‘and 
fourth. The opposite end of each shaker is sup- 
ported on an arm kh h, working on a fixed 
centre, and inclined at an angle, so that this 
end of the shakers has a rising and falling, 
as well as a to-and-fro motion imparted to it, 
and a most effectual shaking of the grain is thus 
attained. The caving riddle i 7 is fixed, and the 
tray and movable caving riddle, with its crankshaft 
and hangers is dispensed with, and in place of the 
tray there is employed the endless travelling band 
i j, passing round the two rollers k k', and fitted 
with fingers or scrapers/1. As the band travels 
along, these fingers or scrapers carry all the short 
straws, corn, &c., towards the back end, and de- 








liver them upon the fixed caving riddle i i, and then 
in the return strokes they drag the short straws 
over the riddle, along the board m m, and eject the 
cavingsfrom the machine. The corn is at the same 
time caused to fall through the holes of the riddle. 
The sloping boards » n! from the drum and the 
sides of the machine are carried down to meet 
the riddle and the band j j, so that nothing can 
escape but what passes through the riddle. The 
short straws and corn fall down from the drum d d 
and shakers f f on to the travelling band along the 
sloping boards x . 

Messrs. Nalder and Nalder, of the Challow Iron 
Works, Wantage, exhibit no novelties in thrashing 
machines this year, but confine themselves like 
nearly all the other makers to small modifications 
and improvements. In the machines shown by 
this firm the first dresser has a divided blast, 
the blast passing under top and bottom sieves, 
which can be put on or taken off the latter at plea- 
sure; suitable tailboards are introduced to pre- 
vent waste in each sieve. The second dresser 
is arranged so that all chaff, dust, &c., is blown out, 
as well as any corn, capes, &c., that have riddled 
over, is sent back again over the caving riddle, 
andas there is a seed sieve in the second dresser, 
the seeds are put into one of the four bags at the 
end of the machine. 

Messrs. Ransomes, Sims, and Jefferies, who 
have greatly improved the general appearance of 
their exhibit by collecting it in one spot instead of 
dividing the smaller implements from the engines 
and thrashing machines, show some very finely- 
finished examples of the latter class, especially 
designed for dealing with light crops in hilly dis- 
tricts. Although essentially a light machine, it 
combines efliciency and strength, and the quality 
of the work it does is equal to that of the same 
firm’s heaviest finishing machines. The otker 
exhibits include the usual fine collection of hay- 
makers, ploughs, and horse rakes, the latter with 
some improvements, especially in the fastening of 
the teeth. A very nicely designed and simple lawn 
mower is quite a novelty. It is designed for trim- 
ming the edges of lawns, and consists of a fluted and 
coned roller mounted suitably in long handles for 
propelling it ; within the cone is placed the gear, 
which as the machine is advanced, imparts a very 
rapid revolving motion to four small blades mounted 
at right angles to each other, and working against 
a fixed shear blade. This little implement is very 
handy and efficient, and all its details has been care- 
fully worked out. 

It is almost superfluous to say that the leading 
makers of implements are fully represented. Messrs. 
Howard, of Bedford; Messrs. Richard Hornsby and 
Sons; Messrs. Marshall, Sons, and Co., and many 
others, have their usual excellent collections of 
implements. The last named firm show one of 
Howard’s well-known straw binders as a thrashing 
machine attachment, but mounted on a separate 
carriage, and not fastened to the thrashing machine. 
As the straw passes from the shakers it falls into 
a hopper on the binder carriage, and is fed forward 
to the binding table between two large wooden 
rollers. 

Messrs. Jeffrey and Blackstone, Rutland Iron- 
works, Stamford, make an excellent show of their 
standard implements. Amongst others may be 
noted a haymaker and clover turner with quick 
back action. Mr. Thomas Corbett, of the Perse- 
verance Ironworks, Shrewsbury, has naturally an 
unusually large display of corn-dressing machines, 
ploughs, harrows, and other implements. Messrs. 
Richmond and Chandler, of Manchester, of course 
exhibit a large number of their chaff-cutters, mills, 
food preparers, &c. The safety mouth-piece to 
prevent choking has already been described in 
noticing their ensilage cutter ; it appears to be suf- 
ficiently effective to set the efforts of the average 
farmer’s labourer at -defiance to choke it or 
stop its action,—than which higher commenda- 
tion cannot be bestowed. The same firm show a 
very neat crushing mill for horse feeders, in which 
the maize or other grain is fed from the hopper be- 
tween two large diameter rolls, which are cut at 
wide intervals with spiral and sharp-edged grooves, 
these grooves being in opposite directions on the 
two rolls. The grain in passing between the smooth 
portion of the rolls is crushed, and when it comes 
in contact with the grooves it is held in one and 
sheared by the sharp edge of the other passing over 
it. Messrs. E. H. Benthall and Co., of Maldon, 
show, amongst a number of other implements, a 
litter cutting machine, adjusted to cut to lengths 


varying from ;$;in. to6in. The cutting is effected 
by a broad knife set spirally over a circular 
frame, and turning in front of the feed rollers, 
which are actuated from the knife shaft by a con- 
necting rod working in a slotted disc, and moving a 
pawl and ratchet wheel which gives motion to the 
feed rollers. By shifting the connecting rod head 
in theslot, a range of feed motion is obtained, this 
range being widened by a pair of spur wheels of 
an equal diameter, and which can be shifted 
from one spindle to the other, completing the varia- 
tions. Messrs. R. A. Lister and Co., of Dursley, 
who have been already mentioned, show a number 
of grit mills with vertical stones, one fixed and the 
other revolving. The fixed stone is provided with 
a large central hole through which the grain is fed, 
and the pressure between the stones is regulated 
by means of adjusting bolts and spiral springs, 
a distance-piece of hardened steel being introduced 
against the end of the stone spindle to receive the 
wear. Theshoe into which the grain falls from the 
hopper is kept in motion by a flattened vertical 
spindle bearing revolving against a projection in 
front of the shoe. A small hinged door is placed 
beneath the mouth of the hopper, and rests against 
the shoe in such a way that by lifting the latter 
the door is closed and the supply from the 
hopper shut off. Messrs. W. N. Nicholson and 
Son, of Newark-on-Trent, show a very excellent 
grist mill, which we shall illustrate shortly ; in this 
the grain is delivered between a fixed concave, 
placed horizontally, and a fluted wheel turn- 
ing on a vertical spindle, but which is free to move 
on the centre that supports it, to allow any obstruc- 
tion to pass. The same firm exhibit some very fine 
bone mills, which we also propose to illustrate, and 
in which the work is very carefully designed and 
well finished. 

A very useful form of excavator and dredger is 
shown by Messrs. Priestman Brothers, of Hull. 
About a year and a half ago (vide page 152 of our 
thirty-fifth volume) we illustrated a floating dredger 
devised by Messrs. Priestman for clearing canals and 
water courses, and that now exhibited is a modifica- 
tion of this arrangement, but mounted on road 
wheels so that it can be worked from the bank. The 
machine may also be placed on a punt if it should 
be desired. 

On page 68 of the present number we illus- 
trate an ingenious arrangement exhibited by Mr. 
C. G. Roberts, of Haselmere, Surrey, for separa- 
ting the impure water passing off from roofs during 
the first part of the shower, from the clear 
water which follows later on. In the view given 
by A is a removable strainer with perforated plate 
to prevent rubbish passing into the separator, 
while B is the outlet for the water to pass to the 
separator, and C is the separator itself balanced on 
pivot. Dis a small compartment into which the 
rain water first falls, and E is a small hole fitted 
with a washer proportioned to the size of the roof. 
F is a larger hole to take the overflow from D dur- 
ing moderate rain, and G is the discharge pipe. 
In a storm the water fills the compartment D and 
flows over the top of this pipe. At H are small 
holes at back of G between the compartments. 
When the rainfall: exceeds the discharging capacity 
of the hole E, the water rises in the compartment 
D, and passing through holes H slowly fills the 
compartment J. When the weight of water in J 
overbalances the separator, it is canted (as shown 
in engraving) and the water (by that time pure) is 
directed by the discharge pipe G into the storage 
pipe K. L is a small hole at the bottom of the 
compartment J. M M is an auxiliary pipe for keep- 
ing the compartment J full after the separator is 
canted when the rain is leaving off, so that the last 
drop of rain may be stored. By raising the slide N 
a third and fourth hole can be opened at H; this 
will cause the compartment J to fill more rapidly. 
The whole of the water passes through the discharge 
pipe G which conveys it into the waste pipe O so 
long as it remains uncanted. The length of time 
it remains in this position, running the water to 
waste, is regulated by the slide N to suit the 
smokiness of the locality. 

A stand well worth notice is that of Messrs. 
Bohler, Brothers, and Co., of Sheftield, who exhibit 
a number of samples of various kinds of Styrian 
steel, as well as scythes, &c., made from it. The 
steel is of admirable quality, and the scythes made 
of it have their edges finished by hammering 
instead of by grinding. An admirable collection 
of screwing tackle, large taps, &c., is shown by 








Messrs. John Cowley and Son, of Hyde, near Man- 
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THE COMPTROLLER OF PATENTS’ 
REPORT. 

WE have before us the first report of the Comp- 
troller-General of Patents, Designs, and Trade 
Marks, which, owing to the date prescribed for its 
presentation to Parliament, is, in the present in- 
stance, necessarily limited to a fragmentary portion 
of the year 1884, namely, the first four months, 

With the view of providing for the due adminis- 
tration of the new Act, a joint committee was 
appointed last autumn by the Board of Trade and 
the Treasury, to advise as to the reconstruction of 
the staff of the office of the Commissioners of 
Patents, and as to the formation of a properly 
qualified staff of examiners. 

The Comptroller states in his report that the 





recommendations of the Committee having been 
‘*generally approved,” a staff, including the majority 
of the officers of the Commissioners of Patents’ 
staff, was appointed by the Board of Trade, with the 
approval of the Treasury, as provided by the 82nd 
and 83rd sections of the Act, in readiness to under- 
take the work of the new office upon the Ist of 
January last. 

This staff includes the Comptroller-General, a 
Deputy Comptroller-General, a Registrar of Designs 
and Trade Marks, a Superintendent of Indexing 
and Abridgments, a Superintendent of Examining, 
an Assistant-Superintendent of Examining, a Libra- 
rian, a Superintendent of Store Branch, a Clerk-in- 
charge of Register, two Examiners, and 22 Assistant- 
Examiners, besides a large number of clerks and 
other ofticials. 

When the Comptroller states that the reeommen- 
dations of the Committee were “generally approved,” 
it is not easy to understand what he means. If it 
be his intention to convey, that the views of the 
authorities as to the qualifications of those to be 
entrusted with the administration of the new Act, 
met with general approval on the part of that sec- 
tion of the public qualified to express any opinion 
on the subject, we can only regret that he did not 
more closely observe the very noticeable indications 
that from time to time appeared to the contrary. 

That those who have been so fortunate as to 
secure appointments under the Act, have endea- 
voured to justify their selection, we are fully dis- 
posed to believe; nay, we will go further, and 
will admit that some of the appointments have 
been fortunate. But there is a radical defect in the 
machinery, which, to say the least, it will take 
much time to cure. We allude to the absence of 
the scientific training, practical knowledge of the 
manufacturing arts, and experience in the actual 
working of Patent Law, which one would desire to 
see possessed by those having to perform such 
special and onerous duties as must necessarily, from 
time to time, devolve upon officers intrusted with 
the complex business of the Patent Office. 

The number of applications for patents received 
under the new Act during the first four months of 
the present year far exceeded the number esti- 
mated, having reached 7060, against 5993 in the 
whole of 1883, and 6241 in the year 1882, the 
highest number under the Act of 1852. The numbers 
of applications in the past months were: January, 
2499 ; February, 1673 ; March, 1576; April, 1312. 
The highest number applied for on any one day was 
266 on the Ist of January, and the lowest 40 upon 
the 2nd of April. Of the total number of applica- 
tions 5093, or 72 per cent., were made by agents, 
and 1967, or 28 per cent., were made direct. 

This shows we were correct when we stated that 
professional assistance would usually be essential to 
the intending patentee under the new law, notwith- 
standing the great pretence made of enabling in- 
ventors todo their own business. The man who is 
his own patent agent may, in many cases, be not 
inaptly compared to him who is his own lawyer. 
Under the new law, with officials some of whom are 
practically serving an apprenticeship to their duties, 
inexperience is not able to cope with the constant 
difficulties. It is not a mere question of passing 
defective specitications, but there is no knowing to 
what extent an applicant may be called upon to make 
alterations, the full effect of which only an ex- 
perienced practitioner would be likely to appreciate. 

The Comptroller says the short period during 
which the new Act has been in operation renders it 
difticult to determine how far its provisions have 
met the wants of inventors, but that the absence of 
any serious complaints may be taken as an indica- 
tion that in some degree, at least, it has done so. 
He adds that it is true some dissatisfaction was 
shown shortly after the Act came into force, with 
the requirement of a half-crown stamp upon the 
declarations on application, when made _ before 
Commissioners entitled to take such declarations ; 
but the provision made by the Board of Trade 
for the discontinuance of such requirement, re- 
moved that cause of complaint. In other respects, 
he asserts, applicants appear to have fairly com- 
prehended the new method of procedure. From 
some Of the cases that have come before us from 
time to time we should have been disposed to 
think otherwise. Then as to causes of dis- 
satisfaction. We cannot help thinking the Comp- 
troller has adopted a somewhat too sanguine view. 

There is a question of great importance as to 
which much dissatisfaction exists ; we allude to the 
action of the Comptroller as respects what may be 





properly considered one invention. We have before 
now pointed out that he declines to allow, under a 
single patent, a claim to a combination of parts, and 
also a separate claim to one of those parts that 
happens to be susceptible of advantageous employ- 
ment apart from the rest of the combination. Now, 
one very serious inconvenience that results in prac- 
tice is, that where a provisional specitication only 
has been filed, the applicant for a patent is in some 
cases actually called upon by the Comptroller at that 
early stage, to state what he proposes to claim, pre- 
sumably in order that an examiner may form an 
opinion as to whether he ought, or not, to report 
that the specification contains more than one 
invention. 

When the Government Patent Bill was intro- 
duced into the House of Commons, it contained a 
proviso requiring the applicant fora patent to insert 
in his provisional specification a distinct statement 
of the invention claimed, but objections to this 
course were so strongly urged, and so well founded, 
that the idea was abandoned. Why then should 
an applicant for a patent be now required to commit 
himself on a separate sheet of paper, or even by 
word of mouth, to that which the Legislature deli- 
berately abstained from enacting as a requirement? 
A statement of the applicant’s intention as respects 
claims, whether in writing or not, either is, or is not, 
intended to be used against him when the examiner 
ultimately compares the complete specification with 
the provisional specification. If not intended to be 
so used, there can be no possible ground for requir- 
ing thestatement. If it be intended for the use just 
indicated, then the practice is in our opinion ultra 
vires. Not only so, but it is calculated to most 
seriously embarrass the applicant for a patent when 
he comes to prepare his complete specification and 
claims, because his investigations as to features of 
novelty, or his experiments, or both, may have 
induced him by that time to greatly modify his 
views as to what his claims should be. indeed, if 
the applicant has to be committed to a statement of 
claims before acceptance even of his provisional 
specification, it is difficult to perceive the advan- 
tages to be derived from provisional protection, 
because, although the Government fee payable on 
depositing an application with provisional specifica- 
tion is only ll., as against 4/. when a complete 
specification is lodged ; yet, on the other hand, it is 
to be noted that such protection as is accorded on a 
provisional specification, does not give the grantee 
any right to stop others from using his invention 
during the time that it remains under provisional 
protection only. 

We trust that in future the office will be guided 
to a much larger extent by precedent. We do not 
desire by any means to find fault on trivial grounds. 
But we conceive that if officials—through want of 
experience or through disregard of precedent— 
should continue in the course upon which they have 
embarked, the result cannot fail to be unfortunate, 
and our criticisms are written in the hope that good 
counsel, guided by experience, will prevail ere it be 
too late. And having had occasion to take excep- 
tion to certain things that have been done, it is now 
our pleasurable duty to record the fact that com- 
mendable moderation has been displayed in the 
administration of a provision of the law that might 
have been worked very arbitrarily, and so as to be 
productive of grave inconvenience and injustice. 
We refer to sub-Section 3 of Section 5 of the Act, 
which provides that a provisional specification shall 
be accompanied by drawings if required.. The prac- 
tice in this respect has been not to call for drawings 
to an unreasonable extent, and what is still more 
satisfactory is the circumstance, that even where a 
drawing has been deemed needful to a clear under- 
standing of the nature of the invention by the, 
examiner, the applicant has not usually been put to 
the serious inconvenience, expense, and delay in- 
cident to providing drawings in duplicate and 
according to regulation, but the office has been 
satisfied with the production of a drawing or sketch 
for inspection, to enable the sufficiency of the pro- 
visional specification to be verified. In this par- 
ticular a proper spirit of moderation has been dis- 
played, and we are not without hope that the same 
enlightened view will ere long be adopted in regard 
to matters that are at present not carried out in so 
satisfactory a manner. 

It appears that of the total number of 7060 ap- 
plications, 6371 were accompanied by provisional 
specifications, and 689 by complete specifications. 
During the four months 199 complete specifications 
were also deposited in connection with provisional 





62 


ENGINEERING. 


[Jury 18, 1884. 








specifications. During ‘the four months (January 
to April, 1884, inclusive) the Comptroller has ac- 
cepted 5256 provisional specifications and 612 com- 
plete specifications. Only four applications were 
refused. Allusion is made in the report to the 
operation of the new provision, of affording notice 
to applicants of applications, which “are made bear- 
ing the same or a similar title, and which appear to 
the examiner, from a comparison of the specifica- 
tions, to comprise the same invention. During 
the four months to which the report refers, the 
examiners reported no less than 224 cases of ap- 
parent similarity, and the Comptroller consequently 
notitied the fact to the 448 applicants affected. He 
observes, however, that in many instances, when 
the comparison is made upon provisional specifica- 
tions, the general terms which are permitted by 
law to be used in drawing up those documents, 
render it exceedingly difficult for the examiner to 
pronounce an accurate opinion, and, consequently, 
many notices of apparent similarity may unavoidably 
be given under the provison of Sub-section 5 of 
Section 7. 

A representation upon this subject was recently 
addressed to the Board of Trade, the applicant 
pointing out that in his case, where the inventions 
were not the same, although the examiner had re- 
ported that they appeared to be so, his patent 
interest might be injuriously affected by the official 
record of apparent similarity. No record of such 
notice having been given, however, will appear upon 
the register of patents, which is the official record of 

’ title, but is only entered in the preliminary applica- 
tion book, and steps will be taken, so soon as the 
Comproller is;informed of the fact, to insure an 
entry in such book to the effect that no similarity 
was found to exist, notwithstanding that a notice to 
that effect was issued by the Patent Office; the 
official title will thus be clear. 

No oppositions were lodged at the Patent Office 
during the first four months of the present year 
against the grant of a patent to the owners of any 
of the 612 applications with complete specitications, 
accepted within that period by the Comptroller. 
The total number of patents sealed under the new 
law, during the four months was 91. 

One application for an extension of time for pay- 
ing fees under Section 17 was allowed by the Comp- 
troller in the month of February, and one in the 


monthof April. Fifteen applications for amendment 
of specifications before the sealing of the patent, 
and 15 applications for amendment after the seal- 
ing of the patent, were made during the four 


months. Eleven notices of opposition to amend- 
ments were also received, but up to the 30th of 
April no cases had reached the stage for hearing by 
the Comptroller. 

The Illustrated Journal of Patented Inventions, 
which is to contain a description of inventions for 
which patents have been granted, is in ccurse of 
.preparation. The materials required for its pro- 
duction, consisting of a special drawing and short 
description of the invention, have in most cases been 
furnished by applicants. A few applicants, how- 
ever, have refused to furnish the drawings ; and 
upon a recent representation of the Council of the 
- Institute of Patent Agents, the Board of Trade 
have authorised the Comptroller to dispense with 
the requirement of the short description prescribed 
by Rule 31. Such description will, in future, be 
supplied by the Examiners’ Branch from the official 
abridgments, but the Board of Trade do not think 
it desirable for the Patent Office to undertake to 
select the drawing required by Rule 31. 

When it is remembered that, according to the 
memorandum endorsed on the Patents for Inven- 
tions Bill, the applicant was to be required to use 
only three documents, one of the objects of the Bill, 
according to the memorandum, being ‘ to simplify 
procedure and lessen its cost,” it is a very notice- 
able fact that, notwithstanding the strong remon- 
strances from time to time made, the applicant for 
a patent should be required to deposit’ not only a 
specification and copy, but also drawings in dupli- 
cate and an extra drawing for the illustrated journal. 
In other words, although the memorandum stated 
that the applicant would only have to use three 
documents, yet, in practice, if the applicant applies 
for a patent by provisional specification and subse- 
quently proceeds with his application, he must 
use no less than six documents, namely, an 
application, a statement of address, a provisional 
specification, a copy provisional specification, a 
complete specification, and a copy complete speci- 
fication, and in addition to all these, in the 





case of a mechanical invention, there must be 
a drawing, a duplicate drawing, and a drawing for 
the Illustrated Journal. We leave the public to 
judge whether, under the new law, inventors have 
gained anything in the way of simplification of pro- 
cedure, especially when the additional trouble of 
passing a case, arising from the new examination 
system, is taken into consideration. 

A question of serious importance arises on the 
requirement of a special drawing for the Illustrated 
Journal, According to the rules that drawing must 
be illustrative of the feature or features of novelty 
constituting the invention. Until recently, as we 
have seen, the applicant was required also to 
furnish a concise explanatory statement, and it 
has been considered by some authorities whose 
opinions are entitled to great respect, that such a 
statement might be used as against a patentee, in 
a court of law, for the purpose of inducing such 
court to place some particular construction upon 
his specification. Seeing, however, that a complete 
specification is needful in order to enable an inven- 
tion to be understood, and seeing that the claims 
must be taken in connection with the rest of the 
specification, we conceive that the strongest possible 
grounds exist for assuming that neither the concise 
explanatory statement, nor the drawing for the 
Illustrated Journal, could properly be made use of 
in the manner referred to. If an applicant could 
define his invention satisfactorily in a concise expla- 
natory statement there would be no need for a 
complete specification. The object of such state- 
ments or abstracts is to facilitate cursory investiga- 
tions as to what has been proposed to be done, but 
they are not intended to supersede specifications. 
On the contrary a careful searcher would, at most, 
use the abstracts simply as an extended index. 
However, if a danger ever existed of a concise expla- 
natory statement for the Illustrated Journal being 
used as against the patentee in a court of law, then 
there may be a possibility that the drawing supplied 
for the Illustrated Journal, might be used in a 
similar way. The circumstance that the Patent 
Office is not prepared to take the responsibility of 
preparing the drawing, cannot, at any rate, be 
encouraging to inventors. 

Want of space precludes our offering other obser- 
vations on the present occasion, but we may men- 
tion that the Comptroller's report deals with the 
operation of other portions of the Act, including 
those relating to the registration of designs and 
trade marks. We may have more to say on the 
matter on a future occasion, 








THE MAINTENANCE OF BRAKES. 

THE interesting report on the working and cost 
of maintaining the Westinghouse automatic brake 
onthe North-Eastern Railway which has been for- 
warded us by Mr. T. E. Harrison, the chief engi- 
neer of that railway, and which appears in the pre- 
sent number, will be welcomed by many of our 
readers, both here and abroad, as furnishing just 
that practical information on an important matter 
which is so seldom to be got from a railway com- 
pany. 

The North-Eastern, having had practically the 
whole of their carriage stock, amounting to about 
2700 vehicles, fitted with the Westinghouse brake 
for a considerable time, are in a position to give 
the best information, and the result is, asthe report 
says, that ‘‘the figures show conclusively that 
there is great economy in the maintenance of the 
Westinghouse brake.” This is the case, notwith- 
standing the fact that the two years dealt with, 
were exceptionally unfavourable for the brake, as 
Mr. Harrison points out. This was due to the 
large number of rubber hose connections which 
were renewed in that period, the whole having been 
changed. Originally, the position of the hose 
couplings was below the screw couplings, and when 
it was decided to change them to the present posi- 
tion, the old hose was pulled off and remounted, an 
operation resulting in more or less damage to the 
hose, which it was eventually decided should all be 
replaced by new hose. The cost of doing this is 
included in the report, and, as Mr. Harrison says, 
is above the average to the extent of one-half. 
Exclusive of the hose pipes, the total cost of re- 
newals and repairs for’both the parts proper to the 
Westinghouse brake, and also for the brake rigging, 
taken over two years, averages less than eightpence 
percarriage perannum! To this surprisingly small 
sum must be added the wages of men testing and 
overhauling, and the salaries of inspectors, which 





amount to 4s. per vehicle more, and then taking 
2s. 4d., the proportion mentioned above as the 
average cost of renewing hose pipes, we find the 
total expenditure may fairly be put down as only 
7s. per carriage per annum! ‘This sum includes 
everything but brake blocks, which may be taken 
as being the same for all brakes, provided the same 
amount of work is performed, and which are found 
to average 6s. 6d. per vehicle in addition. 

There are some who may be surprised at the 
results of the working of the triple valve, upon 
which Mr. Harrison lays great stress. When 
making his first report on this subject to his 
directors in 1879, Mr. Harrison, alluding to the 
triple valve, said it had been made a singular bug- 
bear, but that he considered it essential, and a 
‘*model of ingenuity and simplicity.” How just 
was his view has been proved by experience in a 
remarkable way, for it is found that triple valves 
requiring repairs amount to only about one per 
cent. per annum ; and that out of over 3000 in use, 
only five triple valves are reported as having caused 
delay in 1883. The report says further that the 
Westinghouse brake is found especially useful for 
working steep inclines, of which there are many on 
the North-Eastern Railway, in some the gradients 
being as steep as 1 in 37, and on the main line to 
Whitby there are five miles of less than 1 in 50, 
with curves of 15 chains radius. The brake retains 
a uniform pressure, which takes the train down 
this incline at a speed of from 20 to 25 miles per 
hour under complete control. The ‘‘leak off” 
brake used on the Great Western and Midland 
Railways would be useless on such an incline, and, 
in fact, could never be trusted upon it. 

We remember it used to be argued that, however 
suitable the Westinghouse brake might be for ex- 
press trains, it was not so for omnibus trains, but 
the Great Eastern and London and Brighton Com- 
panies, having the largest suburban traftic, find 
they could not do the work without it, and this is 
Mr. Harrison’s experience also. In fact, it seems 
that, whether for fast trains or slow, as an emer- 
gency brake, or for stopping at stations, for de- 
scending heavy gradients, for reliability, as well as 
for economy of maintenance, the Westinghouse 
brake is found by the North-Eastern Railway Com- 
pany to be all that can be desired. 

We have consistently advocated the same opinions, 
and it is gratifying to find our views confirmed by 
practical experience, and so courageously put for- 
ward by a gentleman of Mr. Harrison’s authority 
and eminence. The report concludes by saying 
that there ‘‘does not appear to be any one point in 
the principle and arrangement of the Westinghouse 
brake, as now in use, requiring alteration, and it 
entirely complies with all the requirements of the 
Board of Trade.” A good many other people must 
be of the same opinion, since the same return 
shows that during the three years and nine months 
ending April, 1884, there have been ordered from 
all parts of the world an increase of 50,000 sets of 
Westinghouse automatic brakes for carriages and 
wagons, and over 8000 sets for engines, making a 
total record of orders for 63,065 sets for carriages 
and 11,553 for engines on the automatic system 
alone. Such figures are remarkably _ signiti- 
cant. 








THE INTERNATIONAL HEALTH 
EXHIBITION LITERATURE. 

Ir the official literature, issued .in connection 
with the present Exhibition, does not prove so at- 
tractive to the general public as that which was the 
outcome of last year’s Fisheries, the fault will not 
rest with the authors, but with the subject; or 
perhaps rather with the failure of the public to take 
an interest in a subject which should be of para- 
mount importance to every member of the com- 
munity, but which is almost invariably neglected, 
even by those on whose shoulders the responsibility 
should sit heaviest. It is a curious psychological 
problem why a man will lavish endless thought 
and energy on his business in the effort to pro- 
cure ease and luxury, and yet will not exert 
himself to devote an hour or two to the investiga- 
tion of the drainage or water supply of his house, 
although he may be troubled with an uneasy con- 
sciousness that they are in an unwholesome state 
and are sapping the health not only of himself but 
of hisfamily. But it is no part of the physiologist’s 
duty to solve this problem, all he can do is to put 
the issues before the householder as plainly and 
forcibly as possible, and probably this has never ~ 
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before been done in so effectual a manner as by the 
handbooks issued by the Health Exhibition. 

Perhaps, however, the first part of the official 
literature that calls for notice at our hands is the 
catalogue, of which the second edition has recently 
been issued. Few people who pay their shillings 
for this useful compendium realise the labour and 
thought that is required to complete such a work. 
There are over 1500 exhibitors in the British section 
alone, and from every one of these particulars of 
the articles exhibited had to be obtained, and the 
information having been checked in order to verify 
its accuracy, it had then to be condensed within 
suitable proportions. This was no light matter, 
-as each individual is apt to look on his own 
display as the most important, and to expect 
half a page or so of the catalogue to be 
put at his disposal wherein he may set forth 
the absolute superiority of his pickles, jams, or 
drain pipes (as the case may be) over those of 
his neighbour. The editor of an official cata- 
logue should be endowed with such qualities 
of industry, shrewdness, and Good temper as 
would go to form an ideal Prime Minister or a 
successful diplomatist. A coloured plan of the Ex- 
hibition forms a frontispiece to the catalogue. 
This is followed by the usual official information, 
memoranda, and lists of names of the presidents, 
members of council, and those serving on com- 
mittees, An introductory preface gives a history 
of the Exhibition from its first inception ; follow- 
ing which is the list of those who have contributed 
objects of practical use or ornamentation to the 
enterprise. A rather poor engraving of the Royal 
Pavilion, which has been so beautifully decorated by 
Gillow and Co., is in this part of the book. A 
few pages devoted to the electric light, to the Art 
Schools exhibit, and to Old London, then follow ; 
Mr. G. H. Birch having written an excellent 
description of the civic contribution. The London 
Water Companies’ exhibit, the aquarium, and the 
collective exhibition of costume are also described. 
The lists of British exhibitors relating to the 
sections, have appended to them prefaces appro- 
priate to the various subjects. The foreign exhibits 
are duly catalogued, and at the end of the book an 
index of exhibitors will be found. The work re- 
presents, as we have said, a vast amount of labour, 
Mr. Trendell, the literary superintendent, and his 
too limited staff, working for a considerable time 
from early morning up to 11 and 12 o’clock at 
night. A few words should also here be said of the 
official guide which is published by Messrs. Clowes 
and Sons. Jt is a small but eflicient hand-book 
carefully arranged, easy of reference, and full of 
information. It is written, as all guide books 
should be, in a pleasant, easy style, with no effort 
for grand description or flippant witticisms, which 
are such annoying features in some other publica- 
tions of this nature. 

‘* Legal Obligations in Relation to the Dwellings 
of the Poor,”* by Mr. H. Duff, M.A., B.C.L., is 
the first of the Health Exhibition handbooks. To 
this a preface has been written by Mr. Arthur 
Cohen, M.P., Q.C. Mr. Duff's little volume puts 
forward in a very clear and concise manner, with 
language unobscured by legal phraseology, the 
scope of the principal Acts bearing on ‘his subject, 
Viz. : 

1. The Acts regarding the removal and prevention 
of nuisances, the Public Health and Sanitary Acts. 

2. The Labourers’ and Artisans’ Lodging Houses 
Acts. 

. The Artisans’ Dwellings (Torrens’s) Acts. 

The Artisans’ and Labourers’ Dwellings Im- 
Ph Basa (Sir Richard Cross’s) Acts. 

The dwellings of the poor is a subject that has 
rightly excited a good deal of popular indignation of 
late, but those who have been crying so loudly for 
further legislative powers would do “well to study 
the little book under consideration, and see how 
adequate the existing law is to suppress overcrowd- 
ing and insanitary conditions generally. 
tells us that the whole of England, except the City 
of London and its liberties, is divided into either 
urban or rural sanitary districts, which are controlled 
by an elective local authority, which again is respon- 
sible to the Local Government Board. The metro- 
polis is administered by the Metropolitan Board of 
Works. 








* “Tegal Obligations in Relation to the Dwellings of 
the Poor,” by Harry Duff, Barrister-at-Law, with a pre- 
face by Arthur Cohen, (.C., M.P. London: William 
Clowes and Sons, Limited. 
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The local or sanitary authorities in urban dis- 
tricts are ; 

1. In boreughs, the 
burgesses acting by council. 

2. In alocal government district, the local board. 

3. In an improvement district, the improvement 
commissioners. 

In rural districts the local sanitary authorities 
are the guardians of the union. In the City of 
London the authority is the Commissioners of 
Sewers; and in the rest of the metropolis the 
several vestries and districts boards. The autho- 
rities of every district, as well as of the City and 
the metropolis, are bound to employ a medical 
officer of health, and an inspector of nuisances, 
who are appointed by, and are the servants of, the 
local authorities. It is the duty of these officials 
to detect and report upon all nuisances or in- 
sanitary conditions, existing within their jurisdic- 
tion. It will be easy enough for any one acquainted 
with ordinary English customs to detect the weak 
spot in this system. Vestries, local boards, and 
improvement commissioners, are too often recruited 
from those who have a personal end to serve in 
giving their services, and very frequently a medical 
otticer of health or inspector of nuisances knows 
that doing his duty would be equivalent to asking 
for his own discharge. The way in which the proper 
functions of the local authorities and their officers 
are most shamefully neglected, is witnessed by the 
facts disclosed during the agitation of the last few 
months. .A remedy suggested for the present un- 
happy state of affairs, is that the medical officers of 
health and inspectors of nuisances should be con- 
trolled by some central authority, regulating the 
pay and alone having power of appointment and dis- 
missal. But even if the local officials fail in their 
duties, Mr. Duff tells us there is no reason why a 
nuisance should go unabated. Any person aggrieved 
may give information to the local authorities, who 
are then bound to act, or he may carry the com- 
plaint direct toa justice of the peace. Such is 
the law, and so far as it goes nothing could be 
simpler or more effective ; in practice an individual 
would too often find that energy, patience, and 
a very iong purse would be required to obtain 
redress. 

‘‘Our Duty in Regard to Health,”* by Dr. G. V. 
Poore, M.D., F.R.C.P., is the second of these 
handbooks. The author of this work treats the sub- 
ject from exactly the opposite standpoint to that 
taken by Mr. Duff. The latter teaches us how far 
we are entitled to help from the State in sanitary 
matters, Dr. Poore tells us how to help ourselves. 
The health of the individual, says the author, is 
mainly in his own keeping. It is the first duty of 
every one to keep healthy, as otherwise no man 
can fully perform his duty to his neighbour 
and himself. Infectious disease may infect those 
we love best, and even be transmitted to gene- 
rations yet unborn, whilst the watching, anxiety, 
and fatigue which sickness entails, have under- 
mined many a constitution. In these days a man 
isin danger of forgetting that his tirst duty is to 
keep himself well, for the carelessness and apathy 
of individuals has necessitated the formation of 
boards and sanitary authorities, and we are too 
willing to give our individual responsibility into the 
keeping of a board and allow rates to take the 
place of morals. Sometirhes it would seem as if the 
individual thought he had a moral right to be kept 
healthy rather than to try to keep himself healthy. 
Dr. Poore then speaks of the evils of overcrowding. 
The great difficulty of dealing with this problem is 
that so many people make a profit out of it. First, 
the owner of the property, whose ground-rents are 
proportionate to the number of houses. Secondly, 
the speculative builder. Thirdly, the tradespeople 
who supply the builder with materials. Fourthly, 
the water companies, whose profits depend on 
having a large number of customers on a small 
area. Fifthly, the gas companies. Sixthly, the 
railway companies; and seventhly, tradesmen gene- 
rally. Thus overcrowding is a source of profit to 
nearly every one, and until we have ‘‘ Boards” 
composed of men who rise superior to all consi- 
derations of immediate profit, there is but little 
chance of the owner and builder being made to 
do their duty. When a district has become over- 
crowded so that direct filth disposal is impossible, 
then comes the gigantic sewerage scheme, which 
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* Our Duty in Regard to Health,” by G. V. Poore, 
M.D., F.R.C.P. London; William Clowes and Sons, 
Limited. 








makes it possible to pack houses even closer than 
before. In rural and semi-rural districts great 
schemes of sewerage and the like, which are never 
an unmixed good and often an unmixed evil, should 
never be necessary, and would not exist if Dr. 

Poore’s golden rule, that all refuse matter should be 
restored without delay to our mother earth, were 
carried out. A piece of ground 50 ft. by 30 ft. 
should be enough to absorb all the refuse matter 
from a household of ten persons, and allow a 
splendid succession of crops to be taken from it. 
It will be easily seen from the above that Dr. Poore 
is by no means one of those disposed to calmly 
accept our present metropolitan drainage scheme as 
the perfect system it was the fashion to consider it 
up to within a short time ago. He points to what 
has been done at Glasgow, Manchester, Warrington, 

Carlsruhe, and Mannheim with the dry methods, 
and dwells on the many evils of the water-closet.- 
and sewerage system. The little volume is one 
that may be read not only with profit but with 
interest by every one. 

Mr. Blyth’s contribution, ‘‘ Diet in Relation to 
Health and Work,’’* is the next of these hand- 
books that we shall notice, although it does not 
immediately follow in the publisher’s list. The 
little volume is written in a readable, pleasant 
style, and a good deal of information on various 
subjects may be got from it ; but any one is likely 
to be disappointed who seeks to obtain guidance as 
to the best course of diet to adopt under given con- 
ditions of work, and wishes to satisfy himself that 
such course is founded on true principles or authen- 
ticated by sufliciently exhaustive experiment. 
This lack of definite information is no fault of the 
author’s, whose work and reputation is sufficient 
guarantee that he is acquainted with all that is 
generally known on the subject he writes upon. 
But all that is known is not sufficient to build an 
unassailable theory of dietetics upon. Medical men, 
who are the principal writers on physiological 
matters, are often too apt to be carried away by 
their professional instinct for diagnosis, and to 
build heavy superstructures of theory on somewhat 
scanty and imperfect foundations of fact. Until 
some means are placed at our disposal for account- 
ing for the way in which the food we eat per- 
forms its functions in the economy of our existence, 
it would seem to be well that the theoretical con- 
clusions of the doctors should be more liberally 
supported by the of practical experiment. The 
important part that chemical analysis must play 
in all scientific research as to the action of 
food, must be apparent, and yet how thoroughly 
such help fails us in any complete investigation 
as to the nutrient value of different articles 
of diet. The products of digestion, obtained 
from foods entirely dissimilar, will be identical ac- 
cording to the best analysis that can be obtained, 
and yet in one case the food might be of the most 
unwholesome description to the patient, whilst in - 
another it would prove a healthy and nourishing diet. 
As a matter of fact the unconscious part of us which 
silently carries on the internal functions of our 
existence, is capable of performing an analysis in- 
finitely more subtle than our intellect can devise, or 
the most highly-trained senses and delicate labora- 
tory appliances can compass. Under these circum- 
stances it is to be regretted that physiologists do not 
strive oftener to fortify their theoretical deductions 
by observed results. 

Mr. Blyth commences his subject by an example 
of molecular life. There are little masses of jelly 
to be found in ponds which possess the power of 
digesting without a stomach, of breathing without 
lungs, of feeling without nerves, of moving without 
muscles, and of multiplying. without marriage. 
Amongst these is the amoeba, an undifferentiated 
protoplasm, which takes its food by flowing round 
the substance and embedding it in the jelly of 
its body. After a time those portions which 
it cannot asismilate are ejected. The “ameba 
breathes by absorbing oxygen from the dissolved air 
in water and excreting carbonic acid. Man, says 
Mr. Blyth, is but a collection of just such minute 
masses of protoplasm, the nearest approach to the 
amceba being seen in the white corpuscles of the 
blood, while the furthest is perhaps seen in the 
corpuscles of the bone. From the ‘“ undifferen- 
tiated protoplasm” our author takes us to a short 
chapter on the sugar contained in the liver, follow- 
ing which is another chapter on ‘‘ The Work to be 
+ Diet i in Relation to Health and Work,” by Alex- 
ander Wynter Blyth, M.R.C.S., F.C.S., &c. London : 
William Clowes and Sons, Limited. 
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Done.” In cold weather metabolism, or ‘‘ tissue 
change” is most active, and in this way the heat of 
the body is maintained. The foods that give heat 
are fats and carbohydrates, but Liebig’s theory 
that meaty or nitrogenous substances go to build 
up the muscles is discredited by the author. Every 
one, he says, knows that a highly nitrogenous diet 
is necessary for hard labour, and that the labourer 
if he can get it eats plentifully of meat, and that 
the diets of those training for athletic feats also in- 
clude much meat. 

This is very true, but at the same time it might 
be remembered that the strongest race of men 
probably in the world, are vegetable feeders, whilst 
engineer contractors are just now loud in their 
praise of the endurance of the Italian labourers, 
who may said hardly to know the taste of meat ; 
again, in one of the best races ever rowed on the 
Thames, one of the crews trained entirely on 
vegetable food. The fact is that not only the 
labourer will eat plentifully of meat if he can get it, 
but all other classes do the same. The City man, 
who starts with bacon and eggs or a chop for break- 
fast, eats a steak at lunch, and finishes up with a 
dinner of three courses, will take a cab or an omnibus 
rather than walk a mile. A meat diet is more 
palatable and more stimulating than vegetable food, 
but that harder work can be done on it has yet to 
be proved. Some details from Professor Frank- 
land’s experiments, in order to determine the 
potential energy of food, are quoted. These, of 
course, are not given as affording absolute data 
on which to regulate food supply ; for instance, 
an ounce of lean beef is credited with a potential 
energy of 55 foot-tons, whilst an ounce of ground 
oatmeal equals 152 foot-tons, and butter gives 
an equivalent of 281 foot-tons per ounce. As the 
author points out, on purely chemical grounds, 
a charcoal biscuit should have a_ higher value 
ascribed to it than an ordinary biscuit of the same 
weight. 

The second division of the work is devoted to 
‘‘Food Equivalents,” The composition of the 
human body is given, and a short chapter on the 
functions of water follows. Carbohydrates and fats 
are treated in two brief chapters, the fact that the 
former principles of food are transformed into 
fat being dwelt upon briefly. The chapter on 
nitrogenous substances, another on luxuries, and a 
third on mineral matter, lead up to the digestibility 
of food. A table, compiled from different authori- 
ties, is given of the order in which various substances 
stand with regard to digestibility. Sugar naturally 
heads the list, following which we have rice (96.00), 
wheaten bread (95.00), roast meat (94.80), and 
amongst other foods potatoes (90.60), rye bread 
(88.90), carrots and cabbage (76.00), peas, beans, 
&e. (52.40), and finally gelatine (50.00), one-half 
only of the latter substance being digested, the 
other passing away as refuse. It does not of course 
follow that the nutrient substance is governed 
by the relative proportion that can be digested. 
In the chapter on meat, analyses of various kinds 
of flesh are given, and the well-known experiments 
of Dr. Beaumont on the Canadian who had a 
fistulous wound leading to his stomach, are quoted. 
The fact that raw meat is soener assimilated than 
that which is cooked, is also pointed out. Fish is 
treated of in the following chapter, the estimated 
quantities of albuminous matter, fat, and salts in a 
pennyworth of fish and beef respectively, being 
given, the balance being in favour of fish. Tinned 
meat is also shown to be, by analysis, a more 
nourishing diet than butcher’s meat, taking money 
value asthe standard. Milk, Mr. Blyth reminds 
us, contains all the constituents of a perfect diet, 
but it is not a suitable diet for adults, excepting as 
an adjunct to other foods, however necessary it may 
be for children. 

In the divison of the work devoted to ‘‘ the chief 
sources of the carbohydrates” compound parts of 
whole meal and white flour are given. The former 
is naturally richer in nitrogenous substances and 
proportionately poorer in carbohydrates, the pro- 
portions being in percentages : 


Whole Meal. Flour. 
21.80 12.00 


60.90 
1.60 


Nitrogenous substances 
Carbohydrates... ; 
Mineral matters 


70.80 
0.70 


In the whole-meal bread, however, about ten per 
cent. passes away unassimilated against five per 
cent. of white bread. The stimulation of the in- 
testines by the rough outer portions of the wheat- 





berry, which are retained in the whole meal, has a 
most beneficial effect in the case of a great number 
of people, where sufticient exercise is not taken to 
promote the action of the bowels in the natural 
way. The food values of other cereals, as indicated 
by analysis, are given in succeeding chapters ; suc- 
culent vegetables and fruits are treated of, and a 
chapter on alkaloid-holding drinks— tea, coffee, and 
chocolate—follows. 

The final chapter is devoted to the principles of 
diet. Mr. Blyth looks forward to the time when 
by successive researches the science of diet will 
have banished all drugs, and maladies will be 
treated by cutting off certain foods and surfeiting 
with others. 

The standard diet for ordinary labour without 
reckoning water is laid down as follows : 


grains. 
290 nitrogen. 
4184.4 carbon. 
459.3 mineral sub- 
stances, 


Albuminoids 


Carbohydrates 
Salts... a 
In this chapter the food taken by the pedestrian 
Weston during one of his walking feats is given. It 
yas equal to 545 grains of nitrogen and 7879 grains 
of carbon daily, or about twice the amount that 
would be presumably required in ordinary work. 
The details would be more valuable if any com- 
parison could be made with the work done under 
other conditions of diet. The vegetable diet of the 
Trappist monks is described and some facts are 
given as to the state of ten prisoners after two 
months’ vegetable diet. The details, however, are 
of comparatively little value, as they afford no means 
of comparison as to the conditions that would have 
been obtained under any other system of dietary. 


STEAM TRACTION WORK IN 
GLASGOW. 

THE inquiry instituted by the public authorities 
of Glasgow regarding the question of cross-river 
communication west of Broomielaw Bridge, has 
brought forth a mass of exceedingly valuable and 
interesting information on the subject of steam 
traction traftic. It was in Glasgow, if we mistake 
not, so far as this country is concerned, that the 
road steamers of the late Mr. R. W. Thomson, of 
Edinburgh, were first turned to successful account 
in drawing heavy loads, such as screw shafting 
and other forgings, boilers, engine castings, c., 
for large steamers in course of being fitted in 
the harbour; and te work done resulted in a 
great economy to engineering and other firms. 
What used to be one of the most extraordinary 
sights on the Glasgow streets and bridges, was a 
heavy boiler or other piece of machinery, in process 
of being dragged on a bogie wagon to its destina- 
tion by from three to five or eight hundred work- 
men, many of them skilled hands—an operation 
which frequently took a number of hours, and 
which was almost certain tointerfere very greatly with 
the ordinary street traffic. But very soon after the 
road steamers were introduced, that state of matters 
gave place to the one which now prevails. 

It is some fifteen years ago, or thereabouts, since 
the first of the road steamers found its way to Glas- 
gow, and since then the number of such engines has 
been considerably augmented. Their management is 
entirely in the hands of the Road Steam Engines 
Company, the executive manager of the company 
being Mr. W. Marshall, and the traftic in which the 
company is engaged has now become so thoroughly 
organised, and is so well regulated, that a train of 
two or three steamers, with the heavy ‘ tailpiece” 
in tow, is one of the commonest sights upon the 
streets in the vicinity of the harbour—so common, 
indeed, is it that it affords scarcely any interest to 
the passers-by. Within the last few years the traftic 
in question has increased to such an extent, that the 
quantity of heavy machinery conveyed by traction 
engines from the engine works, forges, and foundries 
of the city and district to the harbour cranes and 
shipbuilding yards, has reached to between 2000 and 
3000 loads, of a total weight of about 40,000 tons, per 
annum. Such an amount of work, taking into account 
return journeys and journeys empty in connection 
with the work, involves single engine journeys 
amounting to about 6000 tons in the course of a 
year ; and the single journeys between the north 
and south sides of the city, by way of the bridges, 
have amounted to upwards of 2500 in the course of 
the same period. The cross-river traftic by way of 





the bridges, would doubtless be very considerably in- 
creased if the bridges were open for the conveyance 
of heavy traflic without limit, since the necessities 
of harbour work often render it necessary that new 
vessels should be berthed on the side of the river 
which is opposite to that on which the works are situ- 
ated which supply the machinery. But the Bridge 
Trustees have placed restrictions on the weights that 
may cross the bridges. Their regulations do not 
admit of any traction engines—even without loads 
—crossing by way of Broomielaw Bridge ; while, 
as regards the Victoria and Albert Bridges, the 
trustees limit the weight of the whole train— 
engines, carriages, and load—to a maximum of 
60 tons ; so that, as not less than 25 tons ought to be 
aliowed for the weight of the engine and carriage, 
such an arrangement restricts the weight of the 
load itself to 35 tons, 

While that arrangement may of. itself be regarded 
asa very prudent one, it affects the interests of ship- 
builders, marine engineers, and shipowners very de- 
trimentally. For example, it is not an unfrequent 
thing to find the cranes on the southside of the har- 
bour very slack for want of work while those on the 
north side have too much to do; and occasioally 
several large vessels have had to wait their turn with 
considerable delay. Sometimes the effect is in the 
contrary way, as the north side cranes may be 
slack while those on the south side are busy. Not 
long since an engineering firm, whose works are on 
the south side of the harbour, desired to get boilers 
weighing 40 tons each removed to one of the north 
side cranes, so as to avoid having to wait for several 
weeks for a turn at the 70-ton crane at Plantation 
Quay, on their own side of the river. Owing, 
however, to the restrictions as to weight, the boilers 
could not be allowed on any of the bridges, and 
therefore the vessel had to wait some weeks before 
she could get in her machinery at the Plantation 
crane. More recently, the Dominion Line Stearer 
Vancouver, a vessel of some 6000 tons, could not get 
a turn with the desired promptness at one of the 
north side cranes to receive her machinery from the 
adjacent works of the engineers in Finnieston- 
street (Messrs. John and James Thomson), and the 
consequence was that she had to be berthed at the 
Plantation crane on the south side, thereby involv- 
ing greater expense and delay in taking her heavy 
machinery over from the works, a distance of well 
nigh two miles, if not even more, as against some 
300 or 400 yards. When less than half of the 
machinery had been conveyed across the river 
to the destination mentioned, it was found that the 
weights of the remainder were in excess of what 
the Bridge Trustces would allow to cross by way of 
the bridges, and the completion of the vessel was 
therefore delayed until a berth could be obtained at 
one of the north side cranes, to which the vessel had 
to be transferred. The weights in question ranged 
from fully 36 tons to upwards of 50 tons. When 
Mr. Marshall was giving evidence on this subject 
before the sub-committee of the Statute Labour 
Trust of the Town Council, he was asked by Lord 
Provost M‘Onie —himself an engineer—if he thought 
he would get a bridge that would allow of the 
passage of the increased weights that he was look- 
ing forward to. He replied that he thought he saw 
indications that such would be the case, and he 
went on to remark that, as the weights of modern 
marine machinery often approach in single loads to 
double the limit (35 tons) fixed by the Bridge 
Trustees for the present bridges, and as the weights 
of the hauling engines may, in some cases, ap- 
proach to another 35 tons, it is at once seen that to 
accommodate the heavy traflic of the Clyde en- 
gineers, there should be bridge accommodation 
equal to a strain of considerably over 100 tons ; 
and 150 tons would not be too large a margin to 
count upon, in view of the increase that has taken 
place in recent years in the weights of individual 
loads. Ten years ago 40 tons was a very extreme 
weight, and few loads went beyond it. In the 
three years 1873-74-75, the loads that were taken 
to the harbour cranes above 40 tons in weight were 
only a little over fifty in number, and none of them 
were over 50 tons in weight. In the three years, 
1881-82-83, the number of loads exceeding 40 tons 
was upwards of 250, of which a large number 
weighed upwards of 50 tons each, while not a few 
were over 60 tons in weight. One firm (Messrs. 
John Elder and Co.) during the three years ending 
June, 1883, put into vessels no fewer than 120 loads 
each weighing over 40 tons, of which 45 were up- 
wards of 50 tons each, and 20 over 60 tons weight 
in the single pieces. Such data at once prove that 
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the call for better bridge accommodation is not 
only well founded, but that it is one that cannot re- 
main any longer unheeded. 

As to the best means of giving the cross-river 
accommodation required, Mr. Marshall urged that 
a swing bridge near to Finnieston-street is the only 
plan that appears likely to serve the purpose, from 
the point of view which he represented at the 
inquiry. He gave very strong reasons against 
high-level bridge and tunnel or subway schemes, 
such as had been or might be proposed. For the 
class of traffic with which he dealt, and with loads 
up to 70 tons, no severe gradients, up or down, 
are possible without great additional cost for 
haulage and great risk in case of accident. He also 
showed very clearly that a floating ferry-boat or 
stage, with rising or falling platform, would be 
unsuitable. One of the plans that had been pro- 
posed contemplated a platform 68 ft. long, while a 
train of road steamers witha heavy load occasionally 
reaches to a length of nearly 100 ft. Various other 
reasons, in Mr. Marshall’s opinion, placed such a 
proposal entirely out of the question. 


THE HEALTH EXHIBITION. 
Epucationat Exuipits.—No. IL. 

ANOTHER part of the room of the Technical Insti- 
tute allotted to the Christian Brothers, is devoted 
to their Agricultural School of Beauvais. From 
the recently published Report of the Royal Commis- 
sioners on Technical Education, we had learnt that 
this school is furnished with the requirements 
necessary for a good theoretical and practical course 
of instruction in all the branches immediately con- 
nected with agriculture. There are lecture-rooms 
and museums, physical and chemical laboratories, 
and a farm extending over 325 acres. The students 
are required not only to work on their model farm, 
but to visit the best farms in the vicinity, to attend, 
with specialists, certain markets and sales of live 
stock, as well as to accompany the Brothers in fre- 
quently appointed field-days for the practical study 
of botany, geology, and entomology. 

The exhibits from this school show the extent and 
thorough practical character of the instruction 
given. They comprise a very large classified collec- 
tion of sceds and grains from the farm, herbaria of 
plants peculiar to certain soils, a folio volume con- 
taining the results of experiments made in the 
school laboratories and on the farm, theses on 
agricultural subjects, and numerous accounts of 
excursions and work done on field-days. 

The technical schools conducted by the Christian 
Brothers are represented by specimens of work 
done in the New York Catholic Protectory, the 
La Salle School at Lyons, and the Schools of St. 
Nicholas at Paris. 

The youths at the Protectory show no mean skill 
in such handicrafts as chair-making, silk-weaving, 
printing, and electrotyping. The school of La Salle 
deserves great praise for the efticiency of the train- 
ing given in its workshops. It is interesting to 
know that this is an establishment in which the 
most successful students of the Brothers’ elemen- 
tary schools in Lyons, are admitted and put through 
a comprehensive technological course, and that free 
of expense. Besides numerous specimens of silk- 
weaving, which is an important local industry, this 
school exhibits collections of patterns and designs 
and a beautiful piece of weaving containing the arms 
of the City of London. Not less valuable than these 
are the albums which contain the working drawings 
of all the silk-weaving machinery in the establish- 
ment. To be able to make these sketches, as we 
have seen them, argues a good course of drawing 
and a very fair degree of proficiency. Doubtless 
the boys who have been trained in such a school, 
experience but little difficulty in obtaining eligible 
situations. 

The schools of St. Nicholas seem to have a wider 
scope and a larger number of well-equipped work- 
shops. We find among their many exhibits articles 
of excellent workmanship. These are microscopes, 
terrestrial telescopes, levels with all the adjust- 
ments, musical instruments, finely gilt candelabra, 
a large screw-cutting lathe, cabinets of carved oak, 
bronze statuettes, solid leather portmanteaus, and 
numerous specimens of engraving on wood and 
stone, printing and book-binding. The senior 
students of this school are also practically trained 
in the principles of electric lighting, advantage 
being taken for this purpose of the presence of a 
Gramme machine and a number of incandescence 
lamps which light up the physical and chemical 
laboratories, the corridors, and workshops. 
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A great attraction in this exhibition of the 
Brothers is the very large number of school mu- 
seums sent from various places in France, the 
United States, and Canada. For the most part 
they contain objects of local interest which were 
collected by the boys and duly classified by the 
srothers. We had thought that the school 
museum was a recent addition to the machinery of 
education, and were consequently surprised to read 
in a recently published work on education, that the 
founder of the Christian Brothers, J. B. De La 
Salle, more than two hundred years ago required 
them to use these and other similar means of fixing 
the attention of the junior boys of the school. 

Of the thirteen museums which weexamined, four 
deserve special, mention, viz. : 

1, That of Annecy, which contains specimens of 
the geology and flora of Savoy, and of the local 
industries, as well as analyses of the principal 
mineral waters and soils of the vicinity. 

2. That of Beauvais, which contains upwards of 
1500 articles illustrating various handicrafts. 

3. That of Marseilles, showing the local indus- 
tries, chiefly the oils. And 

4. A number of separate classified collections 
showing the successive stages in the manufacture 
of needles, combs, and the like, the making of 
clocks and flutes, and the various processes of 
mirror making, wood gilding, printing, engraving, 
&e. 

We also saw, in our examination tour, a series of 
excellent charts made by the Brothers of Dijon to 
illustrate their courses on vegetable physiology, 
arboriculture, and viticulture. 

We did not stay to carefully inspect the class- 
work sent from some 200 schools of the Brothers. 
We noticed, however, in passing, that the senior 
students are accustomed to make short-hand notes 
of their lectures. We found numerous specimens 
in the Pitman system from the United States (Pro- 
vidence and Brooklyn), and others in the Duployé 
system from Paris, Nantes, and Moulins. 

The last table which we examined contained the 
text-books written and published by the Brother- 
hood. We found manuals for elementary and also 
for advanced classes of trigonometry, descriptive 
geometry, surveying, theoretical mechanics, physio- 
graphy, as well as methods for learning modern 
languages and books on school government, litera- 
ture, logic, book-keeping, and commercial law. 
Some of these are used in France, others in Bel- 
gium, whilst the English text-books come from 
Canada and the United States. 

We solicited and obtained from the Brother in 
charge of the room permission to take two of the 
books with us for close examination. One of these 
was a treatise on trigonometry, the other a manual 
on theoretical mechanics. We fingered these books 
at our leisure and our impression is that for com- 
pleteness, systematic arrangement, and clearness of 
exposition, they are equal to any science books 
used in ourown schools. Nor are we surprised at 
this ; for among the 12,000 Brothers that form this 
society which seems to be well imbued with the 
progressive spirit of the times, their splendid exhi- 
bition proves that there are many able men and 
eminent teachers in all the branches of a scientific 
and technical education. But little was known in 
England of the Brothers before this Exhibition, 
save that they had a college at Clapham which 
figures well at the London University examina- 
tions. Their work at South Kensington has now 
brought them most favourably before the British 
public, and we have little doubt that their rich and 
varied collection (an international exhibition in 
itself) will exercise a beneficial influence upon the 
elementary and intermediate education of this 
country. 








CHEMICAL INDUSTRIES ON THE 
TYNE. 

TuE visit of the Society of Chemical Industry to 
Tyneside draws especial attention to an industry 
that is there ancient, and that of late has passed 
through considerable change, and seems to have 
further changes before it. In the older period of 
the chemical trade on the Tyne, there was the use 
of salt locally made down the side of the river, from 
sea-water and from brine springs. Later the de- 
pendence has been on salt brought from Cheshire ; 





and now there is added a slight supply from South 
Durham, which is expected by some authorities to 
be very greatly increased. And as changes have 
taken place in the source of the supplies of the raw 


material, variation has also been known in the 
mode of production, and competition has arisen, 
and is arising, with other districts and countries that 
are differently situated in regard to material, fuel, 
&c. Alkali manufacture on the Tyne dates back 
ninety years—the oldest of the works having been 
commenced by Mr. W. Losh and others at Walker, 
about the year 1796. In one of the most authori- 
tative notices of the alkali trade of the Tyne—that 
submitted to the British Association at their New- 
castle meeting—it is stated that ‘‘ Mr. Losh resided 
in Paris in 1791, where he obtained a knowledge of 
chemistry,’and soon after his return home a com- 
pany was formed to manufacture soda at Walker. 
The original partners were Lords Dundas and Dun- 
donald, Messrs. Arbone and John Surtees, and 
John and William Losh. They obtained their salt 
from a brine spring found in a coal-pit at Walker, 
and the heavy duty upon salt at that date—which 
was 361. per ton—was avoided by evaporating 
together a concentrated solution of the brine spring 
and sulphuric acid ; thus obtaining sulphate of soda 
instead of salt.” The alkali trade grew on both the 
north and south sides of the Tyne, and it is one of 
the curiosities of the trade to find that now, with 
the exception of one works, it has entirely settled 
on the southern bank. But there have been other 
and greater changes in the trade and in its locality, 
and there has been and is now felt a greater compe- 
tition than that between Northumberland and 
Durham as competitors. 

In the chemical trades of the Tyne, the landmarks 
of the changes of material are the introduction of 
Cheshire salt, in the year 1825, and of the salt from 
South Durham, above a year ago; but the changes 
in the method of use have been many. Sulphuric 
acid chambers date on the Tyne back to about 
seventy years ago ; fifty-three years ago the French 
method of alkali production was introduced ; forty- 
four years ago pyrites were introduced ; and 
gradually the trade has drifted into the main 
channels it now knows, those of the production 
of soda ash, of soda crystals, and of bleaching 
powder. Taking these in the order named, and 
giving the most reliable estimates, we find that in 
the year 1862 the production of soda ash on the 
Tyne was over 43,000 tons, and at the present time 
it is believed to be about 90,000 tons. Ofsoda crystals, 
the production in the earlier year was 51,000 tons, 
and nowit hasincreased to about 140,000tons, though 
the possible production is more, the output being at 
present restricted by arrangement. Of bleaching 
powder, in the year 1862, the production was 11,000 
tons, and now it is estimated at about 30,000 tons. 
In addition caustic soda and other articles are pro- 
duced, but not in quantities that are large. Un- 
questionably the prices that have ruled, and the 
circumstance to which we refer below, have con- 
tributed to the change in the position and prospects 
of the trade. In 1862, for instance, soda crystals 
sold on the Tyne at 4l. 15s. per ton, now the 
price is 3/1. Bleaching powder at the earlier date 
was 91. per ton ; it fell by the end of 1882 to under 
4l., and thence, by the result of a combination, more 
than doubled its price, and is still sold at about 
6l. 15s. Concurrently with these changes in thesource 
of the chief raw material, and in the price, there has 
been an increased use of machinery, and now the 
furnaces of Jones—in use at the Newcastle Chemi- 
cal Works—and of Mactear—employed by Messrs. 
C. Tennant and Co.—have largely abolished the 
use of hand decomposing furnaces ; indeed, it is 
understood that Mactear’s furnaces are exclusively 
used at the latter works. And on the Tyne, in the 
chemical, as in other trades, the tendency has been 
to the crushing out of the smaller works and to the 
drifting of the industry into larger establishments, 
such as those at Gateshead, at Hebburn, and at 
Jarrow. 

Unquestionably the future of the chemical trade 
of the Tyne is one that has its dark cloud. The 
industry has depended in some degree upon the 
manufacture of alkali by the Leblane process, and 
so far as soda ash is concerned, the introduction of 
the ammonia process into the Cheshire district has 
enabled the makers there to compete with much suc- 
cess with those on the Tyne who have not the brine 
supply. For some years the manufacturers in the 
latter district have had this in their thoughts, and 
at a comparatively recent meeting of the London 
section of the Chemical Society, it was stated as a 
proof of the unsatisfactory condition of the soda 
industry that ‘‘of twenty-five alkali works which 
were in operation in the neighbourhood of New- 
castle-on-Tyne a few years ago, only thirteen are in 
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operation now, and of the other twelve not fewer 
than eight have been actually dismantled.” This 
was due to the rapid growth of the ammonia process 
at home and abroad. There have been several 
suggestions and attempts to meet that competition 
—more economical working, the use of machinery, 
and a greater dependence on bleaching powder, as 
well as the regulation of the extent of the produc- 
tion of the latter, so as to force up the price. In 
addition, the utilisation of the salt deposits of South 
Durham have been looked to for aid. In some 
degree all of these have been tried. We have re- 
ferred to the increased use of machinery—it has also 
contributed to a considerable saving in fuel. Fora 
year the “‘ regulation” of the production of bleach- 
ing powder has been in progress, with that remark- 
able effect on prices that has been related, and 
for a shorter time a more local attempt to similarly 
regulate the production of soda crystals, has been 
carried out on the Tyne. In the latter case, prices 
have not risen above the range that has prevailed 
of late years ; but in combination with the restric- 
tion of the production of bleaching powder, it is 
believed to have led to internal economy in the 
works and to lessened waste of products and lessened 
decomposition of salt. Finally the South Durham 
salt deposits have been ‘‘ tapped” near Port 
Clarence, and some 400 tons of salt are weekly sent 
hence to the Tyne, whilst two other attempts to 
utilise the deposit are being made now. On the 
other hand the ammonia process is to be introduced 
into South Durham, and thus the battle will be 
fought out on that ground also. 

The chemical trades of the Tyne, then, have 
before them a competition that will be keener in 
the future probably than in the past ; but as these 
trades are in a measure in their infancy the possibi- 
lities in favour of the district that has ancient prac- 
tice, generations of skill, cheap fuel, and great 
works are many, though as yet indefinite. With the 
incoming year there will be a supply of sulphur that 
is to be much cheaper, but there may be the pro- 
duction of soda ash in the north-east by the 
ammonia process. Salt should be more largely pro- 
curable in that district, and with larger production 
lessened cost ought to follow. But probably cheaper 
working, the lessened cost of fuel, and the protit- 
able use of products that are now wasted, will form 
the chief of the resources that are to be looked to 
for the benefit of the Tyne chemical trade. 








NOTES. 


Exectric Conpuctiviry oF SOLUTIONS. 

‘AccorpinG to the recent researches of M. Bouty, 
the neutral salts in very extended solutions of 
water. form a group apart as regards their electric 
conductivity. For example, ethylic alcohol, glyce- 
rine, erythrite’ and phenol, glucose and candied 
sugar, ordinary ether and dichlorhydrine, ethylic 
aldehyde and acetone, as well as albumen, all con- 
duct very badly. M. Bouty has also come to the 
conclusion, from his experiments, that an anhydrous 
alkali or acid is not a conductor, but that a hydrated 
acid or alkali conducts like a salt. 


THE Hupson’s Bay Rovte. 

A report on the opening and closing of navigation 
at York Factory on the west coast of Hudson’s Bay, 
with observations extending from 1828 to 1880, has 
been communicated by Mr. W. Woods to the Hud- 
son’s Bay Company. The latest recorded date of open 
water in spring is June 1, the earliest closing of 
navigation November 3. The earliest recorded date 
of opening was May 4, the latest date of closing De- 
cember 9. There is, therefore, some six months of 
open water on the average in the bay itself, but 
the communication between the bay and the Atlantic 
can only take place through Hudson’s Straits, and 
this passage is only clear in July, August, and 
September, with probably a part of October. 
Further information on this head is much needed, 
and it is satisfactory to learn that Hudson’s Bay is 
shortly to be properly surveyed, for the question of 
its navigability is a most important one to the 
settlers of Manitoba and the Saskatchewan, since 
they can ship their exports for Europe by this 
shorter route, instead of by the Red River and the 
St. Lawrence. 


Tue Sirver VOLTAMETER. 

At the last meeting of the Physical Society for 
the present session, Lord Rayleigh, president-elect 
of the British Association, exhibited the platinum- 
bowl voltameter which he has designed for mea- 
suring the strength of an electric current. This is 





the best means yet found for estimating the current 
in absolute measure. The platinum bowl is the 
cathode in his apparatus ; the anode being a sheet 
of silver wrapped up in clean filter-paper sealed 
round it. The filter paper is a sheath for the anode 
to catch any grains of silver which may be loosened 
from it in the act of decomposition, and prevents 
them from falling on the bottom of the bowl or 
cathode. The bow! is filled with a solution of silver 
salt, the pure nitrate or pure chlorate being pre- 
ferred. Silver acetate ought not to be used, as it 
does not give such good results. The anode is 
dipped in the solution till the sheet is quite im- 
mersed ; and the current turned on. One amptre 
deposits 4 grammes of silver in an hour, there- 
fore a quarter to half an hour is sufticient to give 
one to two grammes, a quantity which can be 
weighed with sufficient accuracy in a chemical 
balance. Any current from 35 to 5 ampbres can be 


successfully measured in this way. 


Rarnratt Recorpds at GLASGOW OBSERVATORY. 

On the authority of Professor Grant, F.R.S., 
some interesting rainfall records at Glasgow Obser- 
vatory have been made available for public use. 
Their publication was suggested by the heavy rain- 
fall at Glasgow during the twenty-four hours ending 
at ten o’clock on the morning of the 11th inst., 
which is said to have been the most excessive that 
has occurred during the past twenty-two years. 
The downpour was heralded by a smart shower 
which commenced about 1 p.m. on the preceding 
day (Thursday), and lasted but a few minutes, when 
fair weather was again enjoyed for about an hour. 
A little after 2 p.m. there was registered by the 
self - recording instrument of the observatory, a 
drenching shower, which, although happily short- 
lived, was remarkable for the rapidity with which it 
fell. At 4.15 p.m., the sky, which was destitute of 
sunshine for several hours previously, again sent 
downrain in perfecttorrents. During the evening Lin. 
of rain fell in five hours. During the twenty-fours 
referred to, the rainfall amounted to 2.12 in., and 
during none of the twenty-two years preceding 1884 
did the rainfall at Glasgow Observatory ever exceed 
1.77 in. in the same period of time. That was in 
the month of July, 1866. 


THE ACCIDENT ON THE MANCHESTER, SHEFFIELD, 
AND LINCOLNSHIRE RalLway. 

On Wednesday afternoon a fearful railway acci- 
dent took place on the Manchester, Sheffield, and 
Lincolnshire Railway to the train leaving Manchester 
at 12.30, and due at King’s Cross at 5.20p.m. The 
train consisted of an engine and tender, a horsebox, 
nine carriages, and two brake vans. Half way be- 
tween Hazlehead and Penistone, opposite the Bull- 
head Colliery, the crank axle of the engine broke, 
when the train was on a sharp curve. The engine 
and horsebox broke away from the rest of the train 
and ran on for 400 yards, but the carriages were 
not so fortunate. The first and second left the 
rails and fell down the embankment; the third 
and fourth went over the bridge into the road, 
all the passengers being either killed or fear- 
fully hurt, and the remaining carriages were over- 
turned. Twenty-two persons were killed and 
thirty injured, some of them very seriously. 
As far as can be learnt at present there is every 
reason to believe that this awful loss of life might 
have been averted had the train been fitted with 
quickly acting automatic brakes instead of the 
simple Smith’s vacuum brake, which the Man- 
chester, Sheffield, and Lincolnshire and Great 
Northern Companies still insist upon using. The 
engine and one vehicle parted from the train, and 
of course from this moment the train was helpless, 
even if the brake pipes had not been injured 
before the train separated. Amongst the inno- 
certs slaughtered by the Government recently 
was the Railway Bill, part of which provided that 
brakes complying with the wishes of the Board of 
Trade, should be fitted in a certain time. Whether 
it will really be necessary to wait for an Act of 
Parliament before proper safeguards are adopted 
we cannot say; judging from the past only, we 
should say that nothing short of this would over- 
come the obstinacy of certain railway companies, 
but we would fain believe that both the Manchester, 
Sheffield, and Lincolnshire, and other companies 
will take this last of many warnings to heart with- 
out further pressure. 

Tue Society or Arts ALBERT MEDAL. 

The Albert Medal, which was awarded by the 
Council of the Society of Arts to Mr. James B. 
Eads, the American engineer, was last Wednesday 





presented to him at Marlborough House by His Royal 

Highness the Prince of Wales, President of the 

Society, in the presence of the Council. This 

medal was founded in 1862 in memory of H.R.H. 

the Prince Consort, and is awarded annually 

for distinguished merit in promoting arts, manu- 

factures, or commerce. This is the: twenty-first 

which has been awarded. Among the distinguished 

recipients of the medals are Sir Rowland Hill, . 
K.C.B., F.R.S.; His Imperial Majesty, Napo- 

leon III. ; Professor Faraday, D.C.L., F.R.S. ; 

Sir Joseph Whitworth, L.L.D., F.R.S.; Baron 

Justus von Liebig; Count Ferdinand de Les- 

seps; Sir Henry Bessemer, F.R.S.; Sir C. W. 

Siemens, D.C.L., F.R.S. ; M. Michael Chevalier ; 

Sir J. B. Airy, K.C.B., F.R.S., Astronomer 
Royal; M. Jean Baptiste Duma; Professor James 

Prescott Joule, L.L.D., D.C.L., F.R.S. ; Sir 

William Thompson, L.L.D., D.C.L., F.R.S., and 

Professor Auguste Wilhelm Hoffmann, M.D., 

L.L.D., F.R.S., University of Berlin. Mr. Eads 
is the first American who has received this dis- 

tinguished honour. It is the more complimentary 
to him from the fact that his name was suggested 
by the Council of the Institute of Civil Engineers, 

and the award was unanimous in the council of the 
society. In replying to the complimentary 

remarks of his Royal Highness, Mr. Eads 
said that he recognised the award as a 
token of goodwill on the part of the Society 
towards his countrymen, rather than for any merit 

of his own ; and the fact would be received by them 
as another of the many evidences of sincere solici- 
tude for the happiness and prosperity of the United 
States, and which had been so often shown by Her 
Most Gracious Majesty the Queen, her Govern- 
ment, and her people, and which, he believed, had 
assured his fellow-citizens that their kin across the 

sea were their truest friends, and that the homely 

adage, ‘‘ blood is thicker than water,” had lost 
none of its force because they were separated by 

an ocean from the land of their ancestors. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Dore and Chinley Railway— What Narvies may expect.— 
In the construction of the Dore and Chinley Railway one 
of the principal depdts will be that of Hathersage. Dr. 
P.S. Fentem in his report delivered to the Urban Sanitary 
Authority, draws attention to the fact that the making of 
the railway is now being undertaken, and the water for 
the supply of the navvies will be obtained from a brook 
at Hathersage. He reported that he found the supply 
pipe had been removed from its original site, and it was 
now adorned at the nozzle with what looked very much 
likean old perforated tinflantern with the top knocked off, 
so as toslip on the nozzle. It was so surrounded with 
nasty gelatinous matter that at first sight it was difficult 
to say what it was. Floating on the surface of the water 
were masses of the same vegetable jelly-like material, 
which, on examination, he found to be alive with small 
animalcule. 


The Yorkshire College and Engineering.— At the annual 
meeting of the governors of the Yorkshire College, held 
during the week under the presidency of Sir Edward 
Baines, the latter gentleman referred to the scheme for 
the equipment of a laboratory in connection with the engi- 
neering department. In speaking on this he said that this 
important branch of industry, which was now carried on 
in Leeds to a larger extent than in any other Yorkshire 
town, required that this department should be reorganised. 
To secure a proper equipment of a mechanical laboratory 
the employers of Leeds had given 1000/., and the sum now 
contributed reached 2200/. In addition to this, Sir John 
Hawkshaw had given 1000/. towards founding a chair of 
engineering. Mr. Barr, of Glasgow, has been appointed 
professor, and the suggestions he had already made in- 
dicated that he was capable of carrying on the department 
with a high degree of efficiency. Sir Edward also spoke 
of the large liberality of the Clothworkers’ Company, 
London, in connection with the existing school of dyeing 
and textile industries, and the extension about to be 
made. The new buildings of the College are expected to 
be ready for occupation at the beginning of October. 


Chesterfield and the Institute of Engineers.—At the last 
monthly meeting of the members of the Chesterfield Town 
Council, reference was made to the proposed removal of 
the Institute of Engineers from the Chesterfield Memorial 
Hall. The Council are of course averse to the taking to 
Sheffield of the head-quarters of this Institute, and at 
their meeting thanked their acting representative for his 
efforts in attempting to prevent the completion of such a 
measure, 








NOTES FROM THE SOUTH-WEST. 

Newport.—The house coal market continues easy. The 
iron ore trade remains dull; it is, however, thought 
possible that the quarantine which is imposed at Spanish 
ports may have the effect of improving prices. The 
quantity of iron exported last week was 4990 tons, 
forwarded to the following destinations: Halifax, 1600 
tons ; Montreal, 1978 tons ; and Galatz, 1412 tons. Last 

















Jury 18, 1884.} 


ENGINEERING. 





67 








week’s coal clearances amounted to 44,454 tons. From 
Bilboa there arrived 10,474 tons of iron ore. 


Dowlais.—There is no hope of any start at Dowlais in 
consequence of acontinuance of drought. No such weather 
has been experienced in the neighbourhood for many years 


New Railway.—A new railway from Corfe Mullen to 
Poole Junction has been commenced this week. When 
completed it will enable trains to be run from Bristol, 
Bath, and other places north vid Blandford to Poole and 
Bournemouth, without touching Winborne. 


Cyfarthfa.—Men have been busily engaged stacking 
Bessemer pig for the starting of the steel works, an event 
which is drawing near. 

Great Western Railway.—The Great Western Railway 
(No. 2) Bill came before Lord Redesdale on Thursday as 
unopposed. The object of the Bill is to authorise the 
company to make short railways from the Cirencester 
Branch to the Swindon and Cheltenham Railway, in the 
parishes of Liddington and Cirencester; to stop up a 
portion of a road at Carmarthen; to acquire additional 
lands at Basingstoke, Standish, and Carmarthen ; to 
make agreements with the Swindon and Cheltenham 
Railway, and with the Corporation of Carmarthen, and 
with the Llanelly and Bury Commissioners. The pro- 
ceedings were purely formal, and the Bill was ordered to 
be reported to the House. 


Taff Vale Railway.—The new Pontypridd and Caer- 
philly Railway, which has just been opened for mineral 
traffic, supplies a fresh element in the history of the Taff 
Vale Railway Company. The Taff Vale engines for the 
first time conveyed mineral traftic to within a short dis- 
tance of the Alexandra Docks, Newport, and in a few 
months, when a short line on the Tredegar estate is com- 

leted, they will convey coal direct from the Aberdare 
‘alley to the Alexandra Docks. Up to this time coal 
from the Aberdare Valley has been conveyed round 
(Juaker’s Yard by the Rhymney Railway on the Brecon 
and Merthy and Newport Railway and thence to New- 
port. 


The Forest of Dean.—The iron trade of the Forest of 
Dean continues in a depressed condition. On Saturday 
notices were posted at James’s Iron Mine, the property 
of Messrs. Crawshay Brothers, giving notice to terminate 
all contracts on Saturday next. It is understood that 
the proprietors have been reluctantly compelled to take 
this step in consequence of the general slackness of trade. 
The same cause has forced upon the proprietors ci the 
Cinderford Iron Works the necessity of giving notice of a 
reduction of 10 per cent. in wages. The tin-plate works 
of the district maintain a fair amount of activity. The 
Forest of Dean coal trade remains in much the same state 
as hitherto. 


Doubling the Great Western Railway. — The Great 
Western Railway Company has at last completed the 
doubling of its line between Bristol and Weymouth, the 
last section between Maiden Newton and Dorchester, 
about eight miles in extent, having just been finished. The 
work has been of a costly nature, as three new stone bridges 
have had to be provided in place of wooden structures. 


Cardiff.--The steam coal trade has continued active. 
Contracts for the Peninsular and Oriental Company have 
been divided among several local merchants. The fuel 
trade retains a healthy tone. The house coal trade is 
quiet and prices are slightly easier. The iron ore market 
continues weak. Last week’s clearances comprised 
181,243 tons of coal, 2539 tons of iron, and 4700 tons of 
patent fuel. From Bilbao there were received 4424 tons 
of iron ore, and 2863 tons came to hand from other 
sources, 

Newport Abercarn Black Vein Steam Coal Company.— 
The twelfth general meeting of the shareholders of this 
company was held on Friday in London. The Right 
Hon. H. C. Raikes, M.P., presided. A dividend of 7 per 
cent. was declared, making with an interim dividend paid 
in January, 10 per cent. for the past financial year. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was rather 
a thin attendance on ’Change. The tone was quiet and 
No. 3 Cleveland pig was quoted 36s. 9d. to 37s. per ton. 
No. 4 was slow of sale at about 35s. The amount of 
business transacted was trifling. At present the outlook 
in the iron and kindred trades is the reverse of-encourag- 
ing. The competition of local makers in the Scotch, 
Welsh, and inland markets is keenly felt. The shipments 
from Middlesbrough are about the same as last month up 
to date, but they compare unfavourably with July last 
year. ‘There is no change in the manufactured iron trade 
except that one or two firms on Teeside have fortunately 
secured a few orders recently. A report in Monday’s 
Times money article stating that there had been a rumour 
on the London Stock Exchange, to the effect that the 
North-Eastern Railway Company had made a bad debt 
to the extent of 200,000/. with a Middlesbrough firm, was 
freely discussed. Everybody in the iron and steel trades 
expressed their surprise that such a rumour should have 
had the slightest credence fora moment. Shipbuilders 
and engineers are anxiously inquiring for works. There 
is a slow demand for stee] and the few firms that are at 
all busy have productive power to meet any expansion 
likely to take place within the next few months, 


North-Eastern. Inspection Association. — To-morrow 
(Thursday) the first general meeting of the members of 
this Association will be held in Newcastle, and seeing 
that the dread of cholera has induced so much discussion 


on sanitary affairs more than ordinary interest attaches 
to the gathering in question. The Council of this Associa- 
tion in urging the importance and necessity of having 
houses inspected by their engineers conclude as follows : 
‘* When this truth is realised in this district our success 
will be assured, not only financially but practically in the 
great works of delivering the people from the results of 
the ignorance which prevails and which ought to be made 
criminal on the part of those responsible for the grave 
errors in the sanitation that abounds everywhere.” 


The Coal and Coke Trades.—There is no change in the 
fuel trades, 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron market was 
quiet last Thursday, and only a small amount of business 
was done. Prices closed much the same as on the pre- 
vious day. Business was done during the forenoon at 
41s. 44d. cash, and 41s. 54d. one month, the close being, 
sellers at 41s. 4d. cash and 41s. 6d. one month, and buyers 
offering 4d. per ton less. In the afternoon the cash price 
was 41s. 3d. to 41s. 34d, and 41s. 5d. to 41s. 54d. one 
month, the market closing with the lower quotations, and 
sellers wanting $d. per ton more. Friday’s market was 
steady, with transactions done during the forenoon at 
41s. 3}d. to 41s. 4d. cash, also at 41s. 5d. up to 41s. 6d. 
one month, the close being, sellers at 41s. 4d. cash and 
41s. 6d. one month, and buyers offering 4d. per ton lower. 
Business was done in the afternoon at 41s. 4d. and 41s. 3}d. 
cash, also at 41s. 6d. and 41s. 54d. one month, with buyers 
at the close at the lower quotations and sellers wanting 4d. 
more per ton. The:market was somewhat quieter on 
Monday ; and prices at the close were $d. under the final 
quotations of last week. Business was done in the morn- 
ing at 41s. 3d. and 41s. 24d. cash, also at 41s. 54d. and 
41s. 5d. one month, the close being sellers at 41s. 3d. and 
41s. 5d. cash and one month respectively, and buyers 
at 41s. 2}d. cash. In the afternoon the quotations were 
41s. 3d. and 41s. 3}d. cash, and 41s. 5d. one month, the 
market closing with sellersat 41s. 3}d. cash and 41s. 54d. 
one month, and buyers offering 4d. per ton lower. The 
warrant market was dull yesterday, but the closing prices 
showed no change. Transactions were reported on fore- 
noon Change at 41s. 24d. and 41s, 3d. cash, also at 41s, 5d. 
one month, the closing quotations for sellers being 41s. 3d. 
cash and 41s. 5d. one month, and buyers offering 3d. 
per ton less. Business was done in the afternoon at 
41s. 3d. cash and 41s. 5d. one month, and at the close 
there were buyers at those prices, with sellers at $d. more 
per ton. To-day’s market was a little firmer, up to 
41s. 4d. cash and 41s. 6d. one month being obtained 
during the forenoon, and sellers were asking those prices 
in the afternoon at the close, with buyers at 4d. per ton 
less. Extremely little business has been during the past 
week, and the market has been almost entirely devoid of 
interest. It still remains in the hands of the dealers, as 
the outside public do not see any inducements to go into 
speculation in pig iron. The state of trade remains prac- 
tically unaltered, and reports from America, Canada, and 
the Continent show that for a time no improvement need 
be looked for. There is no official announcement on the 
subject, but it is understood that from the 13th of the pre- 
sent month the duty on pig iron imported into Russia 
will be increased from 6 kopecks per pood of 361b., which 
has been the rate hitherto, tu 9 kopecks for the rest of the | 
year, then to 12 kopecks, and in the third year to 
15 kopecks per pood. The proposal has naturally met 
with a great deal of opposition from ironfounders and 
other large consumers of imported pig iron, many of them 
declaring that it will be impossible for them to continue 
their business, as they could not afford to purchase 
foreign iron loaded with such a high duty. There are 
still 96 blast furnaces in actual operation, as against 114 
at this time last year. One has been put on ordinary iron 
that has hitherto been making hematite pig iron. Last 
week’s shipments of pig iron from all Scottish ports 
amounted to 10,199 tons, as against 14,612 tons in the 
preceding week, and 12,436 tons in the correspondin 
week of last year. They included 1300 to the United 
States, 462 tons to Canada, 195 tons to India, 195 tons to 
France, 290 tons to Italy, 1281 tons to Germany, 500 tons 
to Russia, 693 tons to Holland, 405 tons to Spain and 
Portugal, and lesser quantities to other countries. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores yesterday stood at 588,101 tons, as against 
588,666 tons yesterday week, showing a decrease for the 
week of 565 tons. 


Mining Institute of Scotland.—A meeting of this insti- 
tute was held last Thursday night at Hamilton, Mr. 
James M‘Creath, president, in the chair. Mr. James 
Walker, Glasgow, read a paper on ‘‘ Blasting Explosives,” 
in‘which he demonstrated the superiority of compressed 
over loose powder, a fact that was generally acknowledged 
in the course of the discussion by those who had used 
both. Mr. Gilchrist, Earnock Colliery, mentioned that 
his employer, Mr. John Watson, of Earnock, after in- 
specting the Fleuss life-saving apparatus in London, was 
willing to subscribe liberally in support of a movement 
having for its object the introduction into the district of 
the apparatus and the testing of its use in the case of 
mining accidents. Mr. Gilchrist gave expression to the 
opinion that had the apparatus been available at Niddrie 
Colliery on the occasion of the recent disaster, it might 
have been the means of averting the loss of life that was 
entailed. A general opinion prevailed that the institute 
ought to take the initiative ‘in? the movement, leaving the 
coalmasters to supply the funds, but the appointment of a 
committee to take the necessary steps was left over till 











next meeting. 


The Dundee Shipbuilding Trade.—This branch of trade 
is almost at a complete standstill at Dundee, and in one 
yard in which there is a vessel in course of completion for 
the Kirkcaldy and London trade, the firm intend to lay 
down the keel of another vessel merely for the purpose 
of keeping a few of their old hands in employment. Up- 
wards of 400 of the men recently employed in the local 
shipyards are now engaged at the Tay Bridge Works. 
When the former bridge was building the local ship- 
building trade was also in a very dul’ state, and large 
squads of the men found employment at the Tay Bridge. 


Shipbuilding at Port-Glasgow.—It is gratifying to be able 
to state that the shipbuilding at Port-Glasgow, which 
seemed to be so dulla few weeks agu, now shows some 
signs of improvement. Rumours were prevalent a short 
time since that more than one of the shipyards in the 
‘* Port” were about to be closed, but happily, through the 
securing of several new contracts, this unfortunate con- 
dition of things has been averted: Messrs. D. J. Dunlop 
and Co. have contracted for a steamer of about 1200 tons 
for the Glasgow and Liverpool trade; Messrs. Murdoch 
and Murray have booked orders for two new steamers ; 
and Messrs. William Hamilton and Co. have likewise 
booked an order recently. Messrs. Russell and Co. are 
well employed both at their Port-Glasgow and at their 
Greenock yards. 


The Local Trades and the Glasgow Fair Holidays.—The 
local trades of shipbuilding and marine engineering are in 
such a depressed condition that some of the firms have 
already set their men free for the Glasgow fair holidays. 
Usually the holidays at this time of the year last for a 
week or ten days, but in several instances, they are on 
this occasion to extend for about three weeks, work not 
being resumed till Monday, the 4th of August. 


The Tay Bridge.—A meeting of the Dundee Town 
Council was held last Friday—Provost Moncur in the 
chair—when it was resolved to grant a ccnveyanve of 
ground at the Magdalen Green Point to the North 
British Railway Company, to enable them to proceed with 
the erection of the piers of the Tay Bridge. This was 
done without any demand for compensation, on the 
ground that the bridge would be of great public utility 
and benefit to Dundee. Some members thought that the 
work of erecting the new bridge was proceeding very 
slowly, and that, at the present rate of progress, the 
structure would not be completed in five years. It was 
agreed to write to the North British Railway Company, 
urging them to proceed with greater activity in the 
erection of the bridge. 


Dumbarton Harbour Board.—At the last meeting of 
the Dumbarton Harbour Board, it was resolved to ask 
four shipbuilding firms to give in tenders for a steam 
hopper dredger, to be capable of dredging 350 tons of 
mud, soft clay, or sand and gravel per hour, in depth of 
water varying from 63 ft. to 30 ft., and to have a speed of 
nine knots per hour at sea. It is expected that the vessel 
will cost at least 20,0007. 








LarGE STEEL SHAFTS.—The Nashua Iron and Steel Com- 
pany, of New Hampshire, recently manufactured and 
shipped four large steel shafts to Roach’s shipyard, at 
Chester, Pennsylvania. designed for some new United 
States steel cruisers. They weighed over 70,000 lb. in the 
aggregate. 





SreaM PLovcHING IN THE WesT.—Recently at Fargo, 
Dakota, a traction engine drew eight ploughs, turning a 
sod 4 in. thick as even and well as could be done me 
horse power, and at a rate of over 25 acres per day. The 
cost of steam ploughing is rated at about 1 dol. per acre 
as against 3 dols. per acre by horse power. 


—_—— 


Water Suppty ConrerenceE. ~ The Conference on 
Water Supply by the Society of Arts, will be held at the 
Health Exhibition on the 24th and 25th inst. The Con- 
ference will meet each day at 11 a.m., and will sit till 
1.30, then adjourn till 2, and sit again till 5 p.m. The 
proceedings will be opened on Thursday, at 11, -by 
the Chairman. The papers and discussions will be 
arranged under the following heads:—1. Sources of 
Supply. 2. Quality of Water; Filtration and Softening. 
3. Methods of Distribution ; modes of giving pressure; 
house fittings ; discovery and prevention of waste, &c., &c. 
The proceedings will be continued on Friday, and if 
necessary on Saturday. The readers of papers will be re- 
stricted to twenty-five minutes. Speakers will be re- 
stricted to ten minutes. The papers to be read will, in 
most instances, be printed, and distributed in the room. 





AUSTRALIAN TIMBER.—A Board appointed to inquire into 
and experiment on the best kind of timber grown in the 
Australian colonies, and adapted for the construction of 
tailway vehicles, has sent in its report. Among the woods 
which the commissioners mention as suitable are black- 
wood, mountain ash, bluegum, and Gippsland mahogany. 
Under test the blackwood presented results which were 
superior to any other timber. The mountain ash was 
second to the blackwood for railway purposes. It should 
be felled, the commissioners think, during the winter 
months, when it had attained maturity, and is between 
4 ft. and 5 ft. in diameter, and it might remain felled for 
six months before being broken down into planks for 
seasoning. Bluegum should be treated in the same 
manner. Going somewhat beyond its reference, the Board 
deals with the question of timber licenses, and recom- 
mends that getters be compelled to pay for the timber 
felled, and to confine their operations to a given area, or 
otherwise that selected lots of trees be sold by tender. It 
is also strongly recommended that a forest board should 
be called into existence. 
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ROBERTS'S RAIN WATERSEPARATOR. (For description 
see page 59.) 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 4, 1884. 

Tue six months just closed have been far less satis- 
factory to the American iron trade than the first six 
months of 1883. The volume of business transacted 
has been very little less, but the margins of profit have 
been very much narrower in all departments. Although 
steel rails have dropped to 30 dols. per ton, very 
little business is being done ; and it is not likely that 
there will be any heavy orders placed before about 
September Ist. Inquiries are being made, but railroad 
builders are not willing to place orders at any conces- 
sions that are named, because of the fact that there is 
no particular urgency for stocks. There is some talk 
of a combination among the steel rail makers to restrict 
the production, but nothing definite has been done, 
and at present it does not seem possible that any such 
arrangement can be carried out, as there are one or two 
companies who would prefer to remain out of it, and 
make and sell rails on the best terms obtainable. A 
good many orders are coming in for small lots, running 
from 100 to 500 tons each ; business for the past two 
weeks will aggregate perhaps 35,000 tons, at from 
30 dols. to 32 dols. Light sections have been selling at 
from 35 dols. to 38 dols. Agents are trying to secure 
orders for fall delivery, but have not met with much 
success, Bar ironis selling at from 1.75 cents to 2 cents 
per pound. Most of the mills are shutting down for a 
short rest, and for repairs and stock taking, and some 
of them will remain idle six weeks. Nails are quoted 
nominally at 2.40 dols. to 2.50 dols here, and 2.15 dols. 
to 2.25 dols. in Western Peansylvania. Pig iron is 
selling at from 16 dols. to 18 dols. for forge, and from 
18 dols. to 20 dols. for foundry, according to quality ; 
special makes command as high as 21 dols. in some 
cases. Very little Bessemer pig is selling ; quotations 
are nominally 19 dols. to 20 dols. Spiegeleisen is 
quoted at 28 dols. for 20 per cent., but there are no 
buyers. Plate iron is selling at2cents. The struc- 
tural mills are looking for the placing of orders for 
from 10,000 to 12,000 tons of construction iron, princi- 
pally for use in New York and Brooklyn. The iron 
trade is very dull, as is usual at this season; but 
leading manufacturers say that the prospects for the 
fall trade are favourable. The presidential campaign is 
having a bad effect upon business, and a good many 
large enterprises have been deferred until next season. 
Encouraging crop reports continue to be received. 
Congress will adjourn in a few days, and the business 
interests have reason to be thankful that no hurtful 
legislation has been enacted. Tariff agitations will be 
revived next winter, with a view to a moderate reduc- 
tion of duties, possibly 10 per cent. Several strikes 
are in progress in the coal region, but none of them are 
serious. 





EXHIBITS AT THE SHREWSBURY SHOW. 

















COMBINED CHAFF AND ENSILAGE CUTTER, CONSFRUCTED BY MESSRS. R, A. LISTER AND CO., DURSLEY. 


(For description, see page 58.) 





BARLOW’S EXPANDING MANDREL. 














Tue annexed engravings represent a new form of | 


expanding mandrel manufactured by Mr. H. B. 


Barlow, Cornbrook Works, Manchester. The mandrel | 


consists, as will be seen, of three parts. The body 
and taper spindle are forged of one piece of steel, and 
the steel nut has a recess turned in it into which the 


collar or enlarged portion of the die rests. The die | 


is split into three pieces after it has been bored, 
reamed, and turned to the desired diameter. In order 
to prevent dirt and chips entering between the die 
and the spindle, a spiral spring surrounds the die, 


and holds it in contact with the spindle. To secure | 


the article of work to be operated upon on the mandrel, 
the split die is expanded by screwing up the nut which 
draws the die along the taper spindle. The grip or 
holding power of this mandrel is thorough, as the 
parallel die fills the hole in the article. The necessity 
for knife-edge tools, which are costly and not durable, 
is to a great extent obviated, as the work can be 
set insuch position that it can be turned or faced on 
the boss and all over the surface without change of 
tools. ‘The range of the new mandrel can be readily 
increased by using split bushes on the die which can 
be changed from one size to another ina moment. By 
cutting a thread on the die or on a split bush, large 
nuts can be squared on their faces true with the thread 
and in less time than usual. These mandrels are used 


for all classes of heavy and medium-sized work of iron 

and brass, and they are now being got up to suit the 
| requirements of watch tool makers. A number of 
| them have been working, among other places, for 
| the past two years at the Royal Arsenal, Woolwich ; 
Messrs. W. Muir and Co., Manchester; and Messrs. 
Kitson and Co., locomotive builders, Leeds. 


Mr. Ropert LutHy.—We have to record the sudden 
death of Mr. Robert Luthy, who, for the last nineteen 
ears, has been chief draughtsman and manager in the 

ydraulic department of the works of Messrs. Hicks, 
Hargreaves, and Co., of Bolton. He was forty-four 
years of age, and a member of the Institution of Mecha- 
nical Engineers. On several different occasions he has 
visited America and the Continent for his firm, and on 
the night of his death, July 2, had just returned from 
Queensland, where he had been in connection with cold 
air machinery for meat preserving. The deceased was a 
native of Switzerland and was well known as the inventor 
of several improvements in hydraulic machinery. 


Sanitary INSTITUTE OF GREAT Britain. — At the 
anniversary meeting held at the Royal Institution, 
| Albemarle - street, on Thursday, July 10th, the Right 
| Honourable Earl Fortescue, vice-president of the Insti- 
| tute, in the chair, an address was delivered by Dr. H. 
| C. Bartlett, entitled ‘Some of the Present Aspects of 
| Practical Sanitation,” and the medals and certificates 
| were presented to the successful exhibitors at the exhibi- 
| tion held at Glasgow in September, 1883. At the close of 

the address the chairman proposed a vote of thanks to 
| Dr. Bartlett, which was seconded by R. B. Grantham, 
| M. Inst. C.E., and a vote of thanks to the Right 

Honourable Earl Fortescue for presiding was moved by 
| Dr. A. Carpenter, and seconded by Professor F. de 
' Chaumont, M.D., ¥.R.S. 
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THE HISTORY OF PHOTOMETRY.* 


PuHoToMETRY is a subject which has developed with the 
electric light. Formerly it did not appear to offer any 
great difficulties, and it has consequently been treated 
somewhat superficially in our text-books of science. For 
the electrician, photometry has a twofold importance ; 
the function of the photometer is, firstly, to show what 
quantity of light a certain lamp supplies, so that its 
economy may be judged ; and, secondly, to demonstrate 
the relations between the light produced and the other 
forces at work in a given system of machines and lamps. 
It was only when this latter point became better under- 
stood that photometers began to engage the attention of 
the electrician. 

The first photometric tests referred to in text-books of 
science generally, are those of Fizeau and Foucault, of 
1843. It must, however, be borne in mind, that what 
these eminent French scientists originally measured, is 
not that which really interests us at present in such 
experiments ; the decomposition of an iodine and silver 
combination, by means of light from various sources, indi- 
eated the chemical intensity of the rays, but not the 
optical intensity. he surprisingly low chemical in- 
tensity of the limelight caused MM. Fizeau and Fou- 
cault to repeat their experiments, in order to determine 
the optical energy ; and the agreement of the new and 
old figures suggested to them that, for white light, the 
two determinations might practically be replaced by the 
one which is more convenient, that is the chemical test. It 
ix evident, however, and needs no further support in these 
days, when we photograph the invisible ultra violet 
spectrum, that chemical tests cannot be relied upon, and 
that photometers like Becquerel’s electro-chemical acti- 
nometer, or Siemens’ selenphotometer, cannot measure 
the illuminative power of a source of light, however per- 

- fect and ingenious they may be in other respects. We 
have still to depend upon the physiological action of the 
light rays upon the retina of our eye, untrustworthy as 
this may be, since different observers are not equally 
sensitive to the same degree, and even the same observer 
is not so at all times. 

The photometrical researches of Th. W. Casselmann, 
of Marburg, are of interest for the electrician, because 
they included the electric light, because they were prior 
to those of Fizeau and Foucault, and because in them 
there was first introduced Bunsen’s photometer, in favour 
of which Casselmann decided against Ritchie and 
Rumford. 

No accurate tests appear to have taken place after that 
before 1855, when MM. Lacassagne and Thiers tried 
their electric lamps at Lyons. M. Edmond Becquerel 
reported on those trials to the Société d’Encouragement 
of Paris, and this report led to a contest between the 
interested parties, as Becquerel estimated the intensity at 
350 candles, whilst the manufacturers claimed 600 and 
more. This contest was of importance, because the real 
point was the question of expense. Scarcely any tests of 
real scientific value were, however, undertaken before the 
Alliance magneto-electric machines in France, and those 
of Mr. Holmes and others in England, attracted atten- 
tion. Then difficulties cropped up everywhere, and the 
main problem has not been solved up to the present day. 
Neither the French bec-carcel, nor the English standard 
candle, nor the German candle, can be considered as 
normal, as they are all variable; this is strikingly 
evidenced by the fact that the ratios between the dif- 
ferent standards, as stated in hand-books, do not agree. 
Many proposals have been made; MM. Riidorff, and 
Methuen suggested that the middle part of a flame, as 
more steady than the flickering top and the lower zones, 
ought to be observed ; Mr. Vernon Harcourt and others 
proposed to burn mixtures of air and normal gases, and 
the former gentleman exhibited a neat normal lamp of 
about three-candle power, at the Southport meeting of the 
British Association. But these devices were mostly too 
delicate and complicated, and Mr. Louis Schwendler, one 
of the many electricians whose deaths we have lately had 
to lament, perhaps made the most practical suggestion in 
once more drawing attention to Mr. J. W. Draper’s idea 
of using a fine platinum wire, heated by a constant cur- 
rent. Schwendler’s units are sheet platinum horseshoes of 
.017 millimetre thick ; but these again are open to objec- 
tions, as we shall find. If we return to our historical 
abstract, we find M. Tresca, in 1876, experimenting with a 
Foucault photometer, a modification of Rumford’s instru- 
ment, which is largely employed in France, and comprises 
a milk glass disc, whose two halves are illuminated by 
the lamp to be examined and the standard candle respec- 
tively. Tresca experienced difficulty from the different 
colours of the lights, and interposed tinted glasses before 
them. Very instructive were the tests at the South Fore- 
land lighthouses, conducted by Messrs. Tyndall and 
Douglass, and fully described in the Trinity House 
Report, 1876-77. The electric lights were compared to 
a powerful colza-oil lamp, kept as nearly as possible con- 
stant at 722 standard candles; this comparison was 
effected by a Bunsen photometer, the colza lamp being 
again controlled with the help of a Sugg photometer. 
As the arc itself emits very little light while the greater 
part comes from the negative carbon, and a smaller 
amount from the positive, the necessity arose of taking, 
even with the two carbuns vertically above one another, 
observations in various horizontal planes ; M. Allard has 
further pointed out that even the varjous points of the 
vertical plane of the normal candle do not receive equal 
quantities of light. The report on his very extensive 
tests at the French lighthouses to the French Ministry 
(‘‘ Mémoire sur les Phares Electriques”), Paris, 1881, 
forms a very valuable contribution to the literature on 
photometry. M. Fontaine’s observations on the Gramme 
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machines and Serrin lamps, described in his ‘‘ Eclairage x 
Electrique,” 2nd edition, 1879, also deserve mention for 
their completeness. Both MM. Allard and Fontaine 
used Foucault’s photometer, and suggested ways to arrive 
at mean values with very unsteady lamps; these pro- 
posals are, however, hardly of practical weight, nor could 
M. Allard’s idea of verifying his figures, with the help of 
a Crookes’ radiometer, contribute much to their corrobo- 
ration, as this comes scarcely within the functions of a 
radiometer. Foucault’s photometer was likewise em- 
Sy when MM. Sautter, Lemmonier, and Co., of 
aris, were testing their photo-electric apparatus, for 
pave § operations, the lamps being supplied with 
Colonel Mangin’s aplanatic reflector ; green glasses were 
also, in this case, interposed to equalise the og 

A similar —— was adopted at Rouen in 1881, 
when, on behalf of the Société Industrielle, the systems 
of Jablochkoff, Gramme, and Siemens were subjected to 
a series of comparative tests. Here, again, a Foucault 
photometer was used, together with the ordinary bec- 
carcel, and the silvered-glass mirror to make the rays 
parallel. The loss from reflection was averaged at 30 per 
cent. ; the observations were made at various distances, 
and a determination was made of the radius of that hori- 
zontal plane, which received the same quantity of light 
as a normal candle could supply at a distance of about 
4m. This was a step in the right direction ; the report, 
“Rapport general sur l’Eclairage Electrique des Quais 
de Rouen,” 1881, shows curves drawn to indicate by 
a ordinates, the light falling upon the horizontal 
plane. 

The municipality of Paris has for some years instituted 
annual tests of the Jablochkoff candles in the Avenue 
de l’Opera, which tests finally induced them to abandon 
those apparatus. The Jablochkoff candles shed their 
maximum illumination, of course, in the plane perpen- 
dicular to the line drawn through both candles ; the 
minimum in this line was found to be 0.57 of the maxi- 
mum; the mean intensity, however—not the mean be- 
tween maximum and minimum—was equal to .9 of the 
maximum, as the intensity curve proved to be of the 
shape of a figure 8, and not an ellipsis, It also trans- 
pired that the air was less transparent to the red light of 
the Jablochkoff candles than to the gas rays. 

The well-known experiments at Chatham of 1879 and 
1880 ought to have been mentioned before this. The 
apparatus comprised a Rumford photometer and an 
Argand burner of 40 candle-power, with a Sugg’s regu- 
lator. Photographs were taken at the same moment of 
the front and sides of the carbons, and the illuminated 
areas calculated from these photographs. The average 
illumination of a point was further derived from these 
calculations, under the questionable assumption that the 
light was evenly distributed over the whole plane, 

We have already spoken of the difficulty which was 
met with in comparing lights of different colours. The 
method of action of the ether vibrations, which excite 
our optic nerves and create the sensation of sight, is un- 
known to us; but we know that this function depends 
upon the wave lengths of the rays. M. Purkinje has 
shown that two coloured planes which appear equally 
light at a certain distance, seem to lose their light in a 
different ratio if further removed from the eye. Two lights 
of different colour are therefore incommensurable. Mr. 
Dietrich has recently, with more perfect apparatus, re- 
peated the tests by means of which Fraunhofer attempted 
to determine the illuminative power of the various parts 
of the spectrum, whose lines : so assiduously studied 
and noted, without in the least conceiving their character 
and importance. Fraunhofer had only an oil-lamp at his 
disposal, and, just as we should expect, he was wrong by 
about 9 per cent. with reference to the rays from the line 
D in the yellow, as here the two lights were most homo- 
geneous, but wrong by 60 per cent. when analysing the 
rays from lines B, G, and H. Spectrophotometric ob- 
servations, such as first proposed by Vierordt, Glan, and 
others, may be perfected to a high degree of comparative 
accuracy ; if we arrange the two spectra to be compared, 
above one another, and divide both by vertical lines into 
bands of one and the same tint, we may indeed achieve 
very exact measurements. But this can only be executed 
in the laboratory, and not in ordinary practice, while, 
after all, it yields only comparative values for the various 
colours. 

Tinted glasses have often been employed to produce 
rays of equal colour ; but such interposition means loss, 
Captain Abney conceived the interesting idea of watch- 
ing *lights through a photographically prepared glass 
plate with a scale of darker an darker bands, through 
the darkest of which even the sun was not visible. But 
in the dark the eye gets slowly capable of distinguishing 
details which were at first quite indiscernible. Further 
researches, therefore, convinced Captain Abney that the 
ratio between red and blue in the same electric lamp, 
varied very considerably as the speed of the generator in- 
creased, so that the red rays, which originally were half 
as strong as the blue ones, finally possessed only one- 
fourth of the intensity of the blue one, both, of course, 
increasing in intensity with the quicker revolutions. 
Professors Ayrton and Perry followed Captain Abney in 
making two series of tests, choosing, however, red and 
green lights, instead of red and blue. The difficulty 
remains, however, how really to compare and reduce to 
unit measurements those two rows of figures. M. Crova 
(Comptes Rend. xciii. p. 512) went one step further 
in this direction. He watched the two half-discs of a 
Foucault photometer by means of two Nicol prisms, with 
their main sections vertical to one another, and between 
the pivots he put a quartz plate of 9 millimetres thick- 
ness. If the two lamps are placed in their proper positions 
both discs appear of a greenish-white tint, and may then 
easily be adjusted until equal illumination is attained. 
The theory of this apparatus is too complicated to be dis- 
cussed here ; the main point is that the quartz is designed 








to produce two broad interference bands towards the ends 
of the spectra; in the middle parts the intensity of the 
rays varies, but there must be one line at which the rays 

ass through the pivots without becoming weakened. 

his maximum of illumination is now, by adjusting the 
second pivot, to be fixed at those rays whose comparison 
would yield the same result as that of the total intensities. 
The apparatus is ingenious, but in seeking for the districts 
of equal illumination in the two spectra, it presumes that 
the spectro-photometer received equal amounts of light 
from both sources, which anticipates the solution of the 
problem, 

The newer photometers of both M. Cornu and Pro- 
fessors Ayrton and Perry permit measurements of strong 
electric lamps being taken in small rooms without the 
awkward necessity of removing powerful lamps to great 
distances to bring them into comparison with the 
standard candle. M. Cornu intercalates between the rays 
of both lights an achrumatic lens whose active aperture 
may be widened or lessened with a micrometer screw, and 
thus varies the quantity of light falling upon the photo- 
meter. Apparatus of this kind have often been thought 
of ; the star photometers of Steinheil and Herschel are 
based upon the same principle. Messrs. Ayrton and 
Perry, in their dispersion photometer, use a concave lens 
to decrease the intensity of the rays. No loss of light was 
supposed to occur through absorption in this concave lens 
if it were only thin enough; Mr. Voller, of Hamburg, 
has, however, taken exception to this assumption, and 
ogy 9 the possibility of losses of 10 per cent., and 
Messrs. Ayrton and Perry seem after to have silently 
admitted this source of error by introducing a plane 
parallel glass plate between the screen and the standard 
candle to weaken the intensity of the light standard. 
The losses through absorption in the air, Professors 
Ayrton and Perry observed to be strongest for green 
light. MM. Bouquer and Allard have further investi- 
gated the — of absorption in air ; the coefficients 
— greatly with the conditions of the air, but they are 
sufficiently determined to show that in tests where the strong 
lamp is 50 metres distant from the screen, a loss of about 
4 per cent. has to be taken into consideration. 

Ve have finally to speak of the labours of the third 
section of the Congress at Paris in 1881. The candle 
found. practically no advocate, although Dr. Werner 
Siemens declared that a good candle need not vary by 
more than 5 per cent. MM. Tochikoleff and Bade stood 
up for Schwendler’s platinum unit, but M. Crova objected, 
because platinum had no constant molecular structure, 
and consequently no constant emissive power; small 
differences of temperature would further lead to inexact 
figures. M. Violle recommended the use, as a unit, of 
the quantity of light radiated by one square centimetre 
of platinum at melting point. MM. Werner Siemens 
and Cornu assented, but preferred silver. Sir William 
Siemens proposed an iridium wire under the influence 
of the unit of current. MM. Neujean and Flamache 
caused slight surprise by praising the magnesium and 
lime lights. For want of anything better, the old bec- 
carcel was finally left in office, although M. J. Dumas 
pronounced it too weak. The discussions on photo- 
meters were less warm. M. Berg? made the curious 
proposal to remove the lamp until a white screen would 
no longer be visible through a solution of the sulphate of 
copper ammonia. The great problem of what to do with 
reference to the various colours also remained unsettled. 
M. Allard suggested the creation of a blinking effect, as 
then all colours would dissolve into one uniform grey, 
and Dr, Gladstone proposed the employment of long dis- 
tances across which the differences of colours would dis- 
appear. The proposal of M. Rousseau that for each lamp 
the equation of the intensity curve J=f (a) should be 
calculated was warmly supported and accepted.* 








THE INSTITUTION OF CIVIL ENGINEERS. 


Tue Council of this Society have made the following 
awards to the authors of some of the papers read and dis- 
cussed at the ordinary meetings during the past session, as 
set against their respective names : 

A Watt Medal and a Telford Premium to Sydney 
Walker Barnaby, for ‘‘ Hydraulic Propulsion.” 

Telford Medals and Telford Premiums to Sainuel 
Bagster Boulton, ‘‘The Antiseptic Treatment of Timber ;” 
and to William Foster, ‘‘ Experiments on the Composi- 
tion and Destructive Distillation of Coal.” 

Also Telford Premiums to William Tregarthen Douglass, 
‘The New Eddystone Lighthouse ;” to James Atkinson 
Longridge,t ‘* Wire-Gun Construction ;” and to William 
Hackney,} ‘‘The Adoption of Standard Forms of Test- 
Pieces for Bars and Plates.” 

The Manby Premium has been bestowed upon George 
Henry Stayton, for ‘‘ Wood Pavement in the Metropolis.” 

— papers printed in the proceedings without being dis- 
cussed : 

Telford Medals and Premiums have been awarded 
to Thomas Andrews, for ‘‘Galvanie Action between 
Wrought Iron, Cast Metals, and various Steels, during 
Long Exposure in Sea-Water,” and to Francis Colling- 
wood, ‘‘On Repairing the Cables of the Allegheny Sus- 
pension Bridge at Pittsburgh, Pa., U.S.A ;” while Tel- 
ford Premiums have been given to James Henry Apjohn, 
“The Area of Sluice-opening necessary for the Supply 
Sluice of a Tidal Canal;” to Thomas Gillott ‘‘On the 
Basic, Open Hearth, Steel Process ;” to James William 
Wyatt, ‘On the Art of Paper Making by the Machine, 





* Since the date of this report the Paris Congress has 
decided that a surface of one square centimetre of melted 
plating shall be the standard of light. 

+ Has previously received a Telford Medal and also a 
Watt Medal. 

+ Has previously received a Telford Medal, 
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as exemplified in the. Manufacture of High Class Writings 
and Printings ;” and to William Santo Crimp on ‘* The 
Wandle Valley Main Drainage.” 

In addition to the ordinary meetings, there are sup- 
plemental meetings for the reading and discussion of 
papers exclusively by students of the Institution. Some 
of these communications have been awarded as follows : 

The Miller scholarship of 40/. annually for three years 
to = Richard Sennett, for his paper ‘‘ On the Electric 

ight.” 

And Miller Prizes to Peter Chalmers Cowan, ‘‘ The 
New York, West Shore, and Buffalo Railway, and the 
Methods used in its Construction ;” to Walter Osmond 
Rooper, ‘Emery Wheels and Emery Wheel Ma- 
chinery ;” to Richard Moreland (tertius), ‘‘ Constructional 
Tronwork for Buildings ;” and to Edward Woodrowe 
Cowan and James Fawcus, “‘ A Light Draught Launch.” 


THE WESTINGHOUSE AUTOMATIC BRAKE. 
To THE EpiTor OF ENGINEERING. 

Srr,—I enclose you a memorandum on the Westing- 
house brake, which may be interesting to some of your 
readers, It is simply a statement of facts coming within 
my own professional experience, and is not to be taken as 
an official document of the North-Eastern Railway Com- 
pany. 








I remain, your obedient servant, 
London, July 10, 1884, T. E. Harrison, 





July 10, 1884 


Notes on the Westinghouse Brake and on some Regulations 
in working it. 

A van has been specially fitted up for instructing the 
enginemen and firemen in the use of the Westinghouse 
brake under all circumstances. The van contains all the 
apparatus necessary for a train of eleven carriages, and 
pressure indicators are attached to show the varying 
pressure in the reservoirs, cylinders, and pipes. An 
intelligent engine driver takes the van to the different 
stations where men are located, and they are instructed 
in the use of the brake, the men taking a great interest in 
it, and when fully understanding its working they are 
passed, and their names entered in a book. A great im- 
provement in the working of the trains was observed after 
the men had been instructed. 

Hose Couplings Bursting. —The number of failures of the 
hose couplings is chiefly to be attributed to their position 
on the carriages having been changed, necessitating the 
hose being removed from the iron ends by the following 
process: The hose is soaked for from 15 to 30 minutes in 
nearly boiling water, and then each end of the hose is put 
into a machine with movable heads, worked by levers and 
forcibly pulled off the iron nipples, and invariably more 
or less damaged. The hose couplings so damaged have 
now been nearly all removed, and replaced by new ones. 

Triple Valves.—All triple valves are examined and 
cleaned every three months, and it is probable that this 
examination will turn out to be more frequent than is 
necessary ; the time occupied for the examination and 
cleaning of each triple valve is seven minutes. <A little water 
is sometimes, but not often, found in engine triple valves, 
and in those on vehicles worked next to the engine. So 
far triple valves requiring repairs amount to about 1 per 
cent. per annum, 

Brake Cylinders.—Brake cylinders on engines and car- 
riages are at present examined every three months, a little 
paraffin oil is putin and the pistons are turned round, so 
that the leather washers may be lubricated and wear 
evenly. This process takes 20 minutes. The leather 
washers in the cylinders seldom require renewing, except 
Fe some cases on engines where they come in contact with 
leat. 

Main Reservoirs on Engines.—Water accumulates in 
these reservoirs at the rate of from one to two gallons 
per week, depending on the state of the atmosphere. The 
time occupied in clearing off this water by a plug is five 
ininutes. If these main reservoirs be kept moderately 
free from water, there is very little accumulation of water 
in the reservoirs in the carriages or bottom caps of triple 
valves, The larger the main reservoirs the better, and 
they ought not to be less that 9 to 10 cubic feet capacity. 

Dirt.—It is most desirable that dirt should be kept out 
of the working parts of the brake as much as possible, 
and this depends chiefly on the lubricant used in the air 
pump, and if a little pure paraffin oil is used once in two 
days, very little ph sel of dirt and consequent 
clogging of the different parts of the brake will take place. 

Governors.—The automatic governors now in use on all 
engines on the North-Eastern Railway, though little used 
on other lines, have been proved to be of great importance 
in keeping up a uniform pressure ; they require cleaning 
— two or three months, the time occupied being about 
one nour 

Donkey Pumps.—The lower or air part of these pumps, 
and the air aw and case, require cleaning every three 
months, the time occupied being about half an hour, the 
pump itself requires a complete examination and cleaning 
once every nine months, taking two men’s time one anda 
half days. 

Driver's Valves.—These valves require cleaning every two 
or three months, and take about an hour. All the cost of 
labour in connection with the examinations and cleaning 
above referred to is included in the accompanying Table. 

Brake Blocks.—The wear of brake blocks is common to 
all continuous brakes, and depends on the number of 
stoppages made by the brake. In the year 1883 the stop- 
pages at stations on the North-Eastern Railway were 
2,863,756, and on the Brighton Railway it has been found 
that the additional stoppages from signal and other causes 
amount to 50 per cent, The cost of brake blocks from one 
year is; 





WESTINGHOUSE BRAKE. 


Repairing and Maintenance of Brakes and Machinery for thetwo Years 1832 and 1883, the Number of Vehicles being 
: 2029 Carriages, 637 Guards’ Vans, Horse Boxes, dc. ; in all 2666. 
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F | Total Cost of |Average Cost per Vehicle for 
DESCRIPTION OF PARTS. Quantity. | ane ee \Labour in Fitting, Repairs for Two 
| Materials. | and Repairs. Years. ‘ | : 
i Two Years. | One Year. 
Cylinder and Parts : | £ o-& 1 z2eeédé | 2 «6 € s. d. | sg d. 
Cylinder as ne ee | 4 1 0 0 \ | | 
Pistons ne | 1 2 0 0 | | | 
Covers oa ee eee 9 812 0 it g¢ 9 g | j 
Springs - » es “| 7 220 ¢ | } 
Washers... se ee al 65 | 6 10 0 | | | 
Air gauge .. “s & at 2 | 2 0 0 | 
j ! = a 5 Sea cael 
| 
| 82 40 | 6 0 8 88 4 8 0 3.44 0 1.72 
Reservoir and union if 1 | 11 Oo | 0 3 0 1 w 6 0 0.17 0 0.085 
Triple valve .. ie .| sa | 80 0 oOo | 2 8 0 8 3 0 0 7.39 0 3.695 
Release valves ee eel 4 | 66 0 | 0 7 0 6 13 0 0 0.60 0 03 
Cate ae a ewe Ss | wee I 1m 9 462 9 0 1.27 0 0.635 
Crosshead .. aa “s “| 1 0 2 6 | 0 0 3 02 9 0 .Ol 0 0.005 
Miscella Parts: | | | 
Truss sole, piging, he. eet me | 2 sl | 310 0 | 23 13 11 0 2.13 0 1.065 
Oil (lubricating) ee. = | 9 6 #4 | a | 9 6 4 0 0,83 0 0.415 
Total brake parts .. .. | 41 | 12 7 9 | #1816 8 | 17% 4 5 1 3.84 0 7.92 
Hose pipes and mounting “| 6382 «=| 119 14 0 | 6 18 #O 1266 7 O 9 6 49 
Reversing pistons... : | | 279 12 0 279 12 0 2 1.15 1 0.575 
Wages, men, testing a | | 200 0 0 200 0 0 1 6 |; 09 
Salaries, inspectors, &. .. |; 59% 4 0 596 4 0 | 4 567 | 2 2.835 
1362 1 9 | 1156 5 8 2518 7 5 | 18 10.7 9 5.35 
' ! 








* As it was thought desirable to change all the hose pipes that had been damaged when altering their position, the number here 


charged is above the average, to the extent of from one-third to 
economy in the maintenance of the Westinghouse brake. 


£ 
Material ... iu ie ‘ed 559 
Labour _... ui ‘is - 315 

874 6s. 


or 63d. per vehicle. 

The cost of repairs and maintenance of the pump, 
triple valves, reservoirs, and everything connected with 
the Westinghouse brake, for each engine with its tender 
for one year, taken on the average of two years, amounts 
to 3l. 5s. 9d... The brake blocks for each engine with its 
tender for one year cost 1/. 18s. 10d. 

An analysis of the returns of delays made to the Board 
of Trade by the North-Eastern Railway Company gives 
the following results for the year 1883: 


Number of Cases. 
Negligence of men and neglect 
of regulations ... aes oF 
Breakage of parts of brake gear, 
such as cocks, pipes, swan 
necks... a Mee at 33 
Leakage from various causes ... 7 
Triple valves, parts of it being 
out of order : 
North-Eastern carriages 4 
North British carriage... 1 


Total number of cases 66=1.27 per wk. 
Cases of hose pipe bursting 92=1.77 ,, 


Total 158=3.04 re 


Attention is directed to the few cases of delay from the 
triple valve being out oforder. It may here be remarked 
that the above delays are not attended with danger ; 
though called “ failures,” they are in most cases the best 
proof of the reliability of the automatic brake acting as a 
** tell-tale” to call attention to any slight derangement, and 
they will certainly be gradually and greatly diminished 
in number, particularlv in the bursting of the hose pipes. 

The whole result is a delay to ONE train every other 
week day, of three to five minutes out of all the trains 
working on the North-Eastern system, not as great a 
delay as occurs every hour under the working of the 
block system. The returns of failures made by different 
companies for the half-year end 3lst of December, 1883, 
vary a great deal, in one case being relatively more than 
six failures to one on the North-Eastern. 

Efficiency of the Westinghouse Brake.—It must not be 
forgotten that the great object of the introduction of con- 
tinuous brakes was not for the mere stopping of trains at 
stations, but that it might be used as an emergency brake 
to prevent accidents, and every day’s experience shows 
more clearly the efficiency of this brake for this purpose 
and in diminishing the extent of damage when accidents 
do occur, and it is generally liked by all engine drivers 
who have used it. It has been found especially useful for 
working steep inclines, of which there are many on the 
North-Eastern system, in some the gradients being as 
steep as 1 in 37. 

The incline on the main line to Whitby, five miles long, 
with curves of fifteen chains radius, and the gradient less 
than 1 in 50, was formerly worked with a train of carriages 
fitted with Fay’s brake. 

The Westinghouse brake now works the trains over this 
incline at a speed of from twenty to twenty-five miles an 
hour under complete control, the brake being applied 
throughout the running in descending the incline at a 
uniform pressure. The “leak off” brake would be useless 
on such anincline. There does not appear to be any 
one point in the principle and arrangement of the West- 
inghouse brake, as now in use, requiring alteration, and it 
entirely complies with all the requirements of the Board 
of Trade. % 

Automatic Brakes,—The automatic brakes of all kinds 


one-half. 








The above figures show conclusively that there is great 


in England, December 30, 1883, exceed the number of 
non-automatic brakes by more than 50 per cent., and of 
the automatic brakes of all kinds in use more than 60 
per cent. are Westinghouse brakes. 

A comparison is given below of the number of West- 
inghouse brakes in use and actually ordered on the 30th of 
April, 1884, and on the 20th of July, 1880, the increase 
being remarkable. 


Westinghouse Automatic Brakes, April 30, 1884. 











a Carriagesand 
Engines, Wagons, 
England 1,647 13,129 
France eas 1,520 10,642 
Continental rail- 
ways and the 
colonies 1,219 5,571 
4,386 29,342 
United States ... 7,167 33,723" 
Total 11,553 63,065 


Return, April 20, 
1880... ee Sy 13,502 
Increase in three 
years and nine 
months : 8,276 49,563 
According to the last Board of Trade Returns, there is 
not a single vacuum brake in use on any of the Scotch 
lines of railway. 
The Westinghouse brake is becoming generally the 
adopted brake for the Continental railways. 








ss Includes 11,251 wagons. 








THE PATENT LAW. 
To THE EpiTor or ENGINEERING. 

Srr,—Inventors and the public are indebted to you for 
the efforts you have made in your journal in foreshadow- 
ing the many and gross defects in the new British Patent 
Law put forward with Mr. Chamberlain’s name attached. 

After a long experience in patents, and on carefully 
considering this new law, my opinion‘is that poor in- 
ventors are being led by it into a pit of legal jobbery and 
ruin, but that it is well adapted to wealthy manufacturers. 
It will yet be held up as a mark of disgrace to the present 
Gladstone Government, a thing to be deplored, as it is far 
from the liberal and just sentiments of either a Gladstone 
or a Bright. 

I would humbly and seriously caution inventors care- 
fully to consider before they step into the Office of the 
new British Patent Law with anything good. Under 
advice one person has already goM™to America and made 
sure of his patent there, and is now supported by men of 
means, against any who would attempt to ruin him by 
aid of the publicity and opposition allowed by the new 
law. Opposition in the United States of America and 
British 1852 law was only possible after a patent is 
granted, and then means heavy costs and damages for 
the opponents to pay in case they lose. But under this 
new law it simply means annihilation to the poor inventor 
who has something good, and loss to the nation. Talk 
about saving and retrenchment! Mr. Chamberlain seems 
to have been hoodwinked by officials and place-hunters, 
who have adroitly framed this law to get swarms of ex- 
pensively-paid officials about the Patent Office. This 
new law may do fora Birmingham doubie-shanked button, 
but how about finely-balanced points of the practicability 
or non-practicability of a process, say, for instance, Young’s 
nationally valuable invention of producing paraffin oil 
simply by distilling coal at a lower heat than had been 
generally done? Could all the technically educated lads in 
the nation, much less the Patent Office, settle a point like 
this? Never; and yet these points of a patent are to be 
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brushed off with special contempt by a lot of paper officials, 
and the money swept out of the poor inventors’ pockets. 

Now, Mr. Chamberlain promised in public that he 
would give the nation and the inventor a patent as cheap 
as in other countries, and quoted an American and British 
patent side by side, and said one British patent at 175J. 
covered nearly four United States patents at 7/. 10s. each. 
Now what has he done? The old British patent costs 
175/. for fourteen years, and the new British patent 154/. 
for fourteen years, and now he allows only one modifica- 
tion, necessitating four British patents costing 616/. for 
fourteen years, whereas you can get four American 
patents for 30/. for seventeen years, and American patents 
are now worth double the value of a British patent. ; 

By the new law an inventor has to give seven days 
notice that he is going to pay his tax, instead of the 
Patent Office mailing him that it is due ; this resembles‘a 
tenant giving notice to his landlord that he will pay his 
rent a week after, instead of the landlord giving notice 
to the tenant. 

There is another graveconsideration which Mr. Chamber- 
lain seems to have swept to the winds, thatis, the matter of 
international patents. At the Paris Exhibition a large 
bedy of men, valuable to their several nationalities, spent 
a large amount of time in preliminary steps to a united 
national understanding on the uniformity of international 

ratent law. If this could be achieved it would be one 
ee round the more harmonious working of nations than 
at present exists, but this new jerry built patent law 
casts all these things aside with contempt, for the more 
ambitious scramble to pass more laws ina given time than 
any other Parliament. 

Birmingham, July 12, 1884. J.R. 


REVERSING ECCENTRICS. 
To THE Epitor OF ENGINEERING. 

Srr,—Referring to the above subject, I beg to say that 
some months ago, when making a small engine of a novel 
construction, I was desirous that the reversing gear should 
also if possible be novel, and under this impression [ tried 
the differential motion inthis way. I fixed my eccentric 
and a mitre or bevel wheel on the some boss or tube, and 
placed them loose on the crankshaft, the starting or 
reversing lever with a boss was then slipped on the shaft 
having a loose bevel pinion or mitre running on a project- 
ing end opposite, and gearing with the first, then another 
wheel same as the first was slipped on to gear with the 
pinion, but this was keyed to the shaft, and the arrange- 
ment was complete, and it answered the purpose; 
although it may be as old as the wedge, a model of which 
I made in wood. In 1858 and in 1859 I saw one in actual 
work on a locomotive at Monmouth. 

Egham, July 14, 1884. 


MILL ENGINES. 
To THE EpitTor OF ENGINEERING. 

Srr,—In your publication of last week, I observe a 
second letter from Mr. George Dixon, who, this time, I 
am glad to see has favoured me with his whereabouts. 

Mr. Dixon in his recent letter refers his readers to 
two engine samples (I presume) of his own designing 
erected near home, signalling one at Fernhill, Bury, as 
having a separate boiler and working economically, 
adding, ‘‘ the particulars of its performances, Mr. Ash- 
worth can obtain on inquiry.” What I solicited was a 
test from some practical and impartial party ; however, 
Mr. Dixon seems to have inaugurated another course, by 
suggesting my applying on the. premises, which is at 
variance with my request. 

In Mr. Dixon’s concluding sentence, he advances, ‘‘ The 
best form of valve gear to adopt with any particular 
engine must depend upon the size, speed, and type of 
engine, and cannot be decided off-hand as your correspon- 
dent seems to think.” 

In conclusion, if Mr. Dixon has these particulars at 
hand it would probably be instructive, if he could 
(without much trouble to himself) place them in your 
columns, so that the less learned may have the oppor- 
tunity of improving themselves. 

Believe me, yours truly, 

Astley Bridge, July 12, 1884. JOHN ASHWORTH. 


SIR JOSEPH WHITWORTH’S NINE-INCH 
GUN. 








Gro. HUNTER. 














To THE EDITOR OF ENGINEERING. 

Srr,—Allow me to correct an error which has crept into 
the P.S. of my article on ‘“‘ Modern Ordnance,” which 
appeared in your issue of June 27. The gun there referred 
tois called a ‘9in. shot gun.” It ought to be “9 in. 
st.el gun.” It is not unimportant to correct this, because 
in the report which appeared in the Standard of Decem- 
ber 27, 1883, it was distinctly stated that ‘‘ the projectile 
was a shot and not a shell, and that a shot was necessary 
owing to the great thickness of the iron armour.” 

Without discussing this asserted necessity, I beg to 
inform your readers that the projectile in question was 
not a shot but a steel shell, and in addition to the 18 in. 
of iron, it passed through 37 in. of wet sand hard rammed 
in an iron cylinder, then lin. of steel plate faced with 
7 in. of oak and angle irons, and finally penetrated 16 ft. 
into the ground. 

Fired with 10 deg. elevation it attained a range of 7876 
yards. I believe no Woolwich or Elswick 9 in. gun has 
* equalled this performance. 

Yours truly, 
Jas. A. LONGRIDGE. 
15, Great George-street, Westminster, July 14, 1884. 








HEALTH AND GASEOUS ILLUMINATION. 
To THE EpiToR OF ENGINEERING. , 
Srr,—May I supplement the communication from Mr. 
B, W. Thwaites, published in your last issue, regarding 





the efficiency of his ventilating gas burners, with the 
results of my experience with Siemens’ regenerative 
burners. I have made many applications of them in this 
country, and with great success, both as regards venti- 
lation and illumination. The Siemens burner is so well 
known that it is superfluous to give a description of it, but 
I may mention that in rooms where I have erected them, 
the atmosphere is now as fresh as in the open air, while 
formerly, with ordinary burners, it was = 


Yours faithfully, 
Rotterdam, July 14, 1884. M. Srymons, C.E. 








SAND BLAST PROCESS. 
To THE EpiTor OF ENGINEERING. 
Srr,—Referring to the failure of our application for a 
prolongation of the orignal sand blast patents, as reported 
in the Jimes of the 9th inst., we beg to state, for the in- 
formation of fyour readers, that this decision has no re- 
ference to the process of sharpening files, which is pro- 
tected by two later patents of 1877 and 1879. 
Yours truly, 
J. E. MatHewson, Secretary. 
Tilghman’s Patent Sand Blast Company, Limited, 
Sheffield, July 14, 1884. 








TRADE WITH RUSSIA. 
To THE EpITOR OF ENGINEERING. 

Srr,—It may be of interest to some of your readers to 
learn the obstacles which are put in the way of foreign 
trade by the Russian authorities. 

We recently had occasion to address a few circulars to 
the local authorities in the various Russian towns. They 
were stopped on the frontier, and have been returned to 
us. This appears to us to be carrying protection to a 
hitherto unheard of length. 

We are, Sir, yours truly, 
MERRYWEATHER AND Sons, 
Greenwich-road, London, July 8, 1884. 








INDIAN PUBLIC WORKS DEPARTMENT. 
To THE Epitor OF ENGINEERING. 

Srtr,—Your correspondent ‘‘ A Civilian Engineer, not 
a Cooper’s Hill Man” in his letter in your issue of the 4th 
inst., complains that I have in my criticism of his previous 
letter, ‘‘ deliberately contorted” some of his assertions. I 
annex his own words and my rendering of them side by 
side, and leave it to your readers to judgeif his words 
have been contorted : 


**Now when it came to 
reducing the Public Works 
Department on account of 
the low financial condition 
cf the country it was never 
to be expected that this re- 
duction would fall on com- 
missioned officers of the 
army. To do so would 
have needed a special Act 
of Parliament.” 


It is mere bunkum to talk of Acts of Parliament when 
every one knows that the Crown can at any time remove 
any officer from the land or sea forces of the realm without 
assigning a reason. 

I will not take up your space by arguing with “‘A 
Civilian, &c.,” but will point out one more misstatement, 
which might be called a ‘‘ deliberate” attempt to mislead 
your readers. He states in his last letter (using his own 
words to prevent mistakes) ‘‘ there are still a number of 
staff corps men employed as civil engineers, who are far 
too good men to be sent back to ordinary regimental duty, 
they are men who owe their position to their own abilities 
and work for ordinary civilian pay without any allowances” 
(the italics are mine). Now, Sir, there are exactly twenty- 
four commissioned military officers, other than Royal 
Engineers, in the engineering branch of the Indian Public 
Works Department, whose distribution and rates of pay 
are as follows: 

One _lieutenant-colonel is a superintending engineer, 
Class II., and draws 1627 rupees a month, civil rate being 
1350 rupees. One major is a superintending engineer, 
Class III., and draws 1340 rupees, the civil rate being 
1100 rupees. Two lieutenant-colonels and nine majors 
are executive engineers, 1st grade, and draw 1427 rupees 
and 1240 rupees respectively, civil rate being 950 rupees. 
One lieutenant-colonel, two majors, and two captains, 
are executive engineers, 2nd grade, and draw 1327 rupees, 
1140 rupees, and 874 rupees respectively, civil rate being 
800 rupees. Two majors and three captains are executive 
engineers, 3rd grade, and draw 1040 rupees and 774 rupees 
respectively, civil rate being 650 rupees. One major isan 
executive engineer, 4th grade, and draws 940 rupees, 
civil rate being 550 rupees. 

Six of the above officers are employed in the Military 
Works Department. I may add that the greater portion 
of the Royal Engineer officers who joined the department 
before 1871, draw their pay on the same principle of full 
military pay plus a staff allowance, instead of the con- 
solidated pay plus military pay proper shown in the 
published classified lists, the former being much a higher 
rate as a rule, 


“That it would have 
needed a special Act of 
Parliament to have re- 
moved military men from 
the Public Works Depart- 
ment in 1879,” 
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TRIAL TRIPS AND LAUNCHES. 

THE s.s. Cutch went for her trial trip at Withernsea, at 
the mouth of the Humber on Tuesday, the 1st inst. She 
made several runs on the measured mile, and a mean 
speed of over 12 knots was obtained, the boiler pressure 
being 100 1b., vacuum 25}in., revolutions 92(mean). The 
Cutch is a handsome vesse] built to the order of Jumabhoy 





Laljee, of Bombay, for the pilgrim trade. She is 180 ft. 
long, 23 ft. beam, and 11 ft. 6in. deep, and is fitted with 
engines having cylinders 25in. and 48 in. in diameter by 
30 in. stroke. The construction of both hull and ma- 
chinery has been supervised throughout by Messrs. 
Flannery and Baggallay. 





On June 28 a large steamer was launched from Messrs. 
Hill’s Albion Dockyard, Bristol. Her length is 211 ft., 
breadth 28 ft. 6in., depth 22 ft. She has two iron decks, 
and all the deck fittings are of iron or teak. She was 
built for the Cardiff Steamship Company. Just before 
leaving the ways she was christened the Scheldt. 

The new and very splendid 400-ton steam yacht, Lady 
Aline, lately built by Messrs. Ramage os Ferguson, 
Leith, for Mr. W. B. Walker, of the Royal Thames Yacht 
Club, had her official trial trip on the Firth of Forth on 
Thursday the 3rd inst. She measures 159 ft. by 23 ft. b 
14 ft., is classed 100 A1 at Lloyd’s, and is fitted wit 
engines of 75 horse-power nominal, having cylinders of 
20 in. and 38 in. in diameter respectively, with 24 in. 
stroke, and a steel boiler to work up to 90 lb. pressure. 
With the engine working with steam at 85 lb, pressure and 
making 110 revolutions per minute, the vessel attained a 
speed of upwards of 11} knots per hour. 


On Friday, 9th July, Messrs. A. M‘Millan and Son, 
Dumbarton, launched the Regina Margherita, a very fine 
iron screw steamer of 3700 tons gross register, measuring 
415 ft. by 42 ft. by 295 ft. There are four decks, two of 
which are iron-plated throughout under the wood sheath- 
ing, the other two being of teak. On two of the decks, ex- 
tending from amidships aft, there will be accommodation 
for 178 passengers. The dining saloon, situated under the 
promenade deck and abaft the machinery space, measures 
74 ft. by 24ft. Onthe third and fourth decks iron berths 
are being fitted to accommodate 1200 emigrants. The 
electric light will be laid on throughout the whole of the 
vessel, and it is intended to have the side and masthead 
lamps lighted by the same means. Mr. David Rowan, 
Glasgow, is supplying the engines, which are expected to 
indicate about 5000 horse-power. The cylinders are three 
in number, one of 54 in. and two 764 in. in diameter, 
with piston stroke of 60 in. Steam of 90 lb. workin 
— will be supplied by four double-ended prs 

dilers fitted with twenty-four steel corrugated furnaces 
(Fox’s patent). The vessel has been built to the order of 
Signors Rocco, Piaggio, and Figlio, of Genoa, and she is 
to be employed in their important trade between that 
port and the River Plate. 


On the same day, Messrs. Murdoch and Murray, Port- 
Glasgow, launched an iron sailing schooner, of 247 tons 
gross register, and measuring 130 ft. by 31 ft. by 8 ft. 
She was named the Rosales, and is the second of three 
vessels in hand to the order of the Argentine Lloyd’s for 
the coasting trade on the River Plate and Buenos Ayres. 


With the same tide Messrs. A. Stephen and Sons, 
Linthouse, launched the Tampico, a steel three-masted 
schooner of about 300 tons, built to the order of Messrs. 
Jencquel Freres, of Bordeaux. She is intended for the 
Mexican trade. 





An awning-decked steel paddle steamer, named the 
San Martin, and measuring 240 ft. by 34 ft., was launched 
on Thursday, July 10, by Messrs, Napier, Shanks, and 
Bell, Yoker, near Glasgow. She has been built to the 
order of the Lloyd’s Argentine Company of South 
America, and has been specially designed for the naviga- 
tion of the La Plata and its tributaries. The machinery 
is being supplied by Mr. David Rowan, Glasgow. 





Messrs. Burrell and Son, Dumbarton, on the same day, 
launched the Bormida, an iron screw steamer of 3150 
tons, gross register, and measuring 320 ft. by 37 ft. by 
27 ft. 6in. She has been built to the order of the Societa 
Italiana de Trasporti Marittimi Raggio, of Genoa, under 
the superintendence of Mr. Andrew M‘Gechan, and is to 
be supplied with engines of 1300 horse-power by Messrs, 
Duncan, Stewart, and Co., Glasgow. 





On the following day the screw steamer Kii Maru, a 
vessel of about 1400 tons gross register, built and engined 
by the London and Glasgow Shipbuilding and Engineer- 
ing Company (Limited) to the order of the Kiodo Mayu 
Kaisha, of Tokio, Japan, had her official trial trip on the 
Clyde. Over a continuous run of six hours’ duration a 
speed of 12 knots per hour was attained. 





The screw steamer Washisti, built for the Bombay 
passenger service by Messrs Dobson and Charles, Grange- 
mouth, and engined by Messrs. Dunsmuir and Jackson, 
Govan, had her official trial trip on the Firth of Forth on 
Friday, July 11. During a run of several hours a speed 
of 114 knots was attained. 


Messrs. W. Simons and Co., Renfrew, on the 12th inst. 
launched the Beta, a screw steamer of novel design, 
which has been built to the order of the Corporation of 
Liverpool, under the direction of Mr. Dunscombe, their 
engineer. She is intended for carrying 400 tons of the 
city refuse ten miles out to sea, where it is to be instantly 
deposited through the vessel’s bottom in 60 fathoms of 
water. The bottom doors are sizultaneonsly opened and 
closed by steam appliances, and the vessel is so fitted that 
water ballast, amounting to about 60 tons, takes the place 
of the discharged cargo. All the machinery and other 
fittings are very complete. The Beta is the second steamer 
of the same sort constructed by Messrs. Simons and Co, 
i ~ Liverpool Corporation, her predecessor being the 

pha, 
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The new paddle steamer, Duchess of Connaught, built 
to the order of the London and South-Western and the 
London, Brighton, and South Coast Railway Companies 
by Messrs. Aitkin and Mansel, Whiteinch, and engined 
by Messrs. John and James Thomson, Glasgow, had her 
official trial trip on Saturday, 12th July. Like her 
consort, the Duchess of Edinburgh, which left the Clyde 
two or three weeks ago, she is intended for the service 
between Portsmouth and the Isle of Wight. On the 
measured mile at Wemyss Bay she attained a speed of 
about 15 knots per hour. She was designed by Mr. W. 
Stroudley, superintendent engineer to the London and 
Brighton Railway Company. 

On the same day, the screw steamer Sutsuma Maru, a 
vessel of 1850 tons gross register, and measuring 265 ft. 
by 354 ft., built by Messrs, Napier, Shanks, and Bell, 
Yoker, for the Union Steam Navigation Company, of 
Tokio, Japan, and engined by Messrs. Jas. Howden and 
Co., Glasgow, had her official trial trip on the Clyde. 
The engines, which are of the direct-acting compound 
type, have cylinders of 36 in. and 68 in. in diameter, re- 
spectively, with piston stroke of 44in. The mean speed 
attained was equal to 13} knots per hour, or about two 
knots in excess of the contract speed. 


Messrs. Burrell and Son, Dumbarton, on the 12th inst., 
launched an iron screw steamer named the Wellington, of 
Launceston, and measuring 130 ft. by 21} ft. by 8 ft. 
She has been built to the order of Messrs. John Terry 
and Co., London, and is being supplied with engines by 
Messrs. Ross and Duncan, Glasgow. 


FOREIGN AND COLONIAL NOTES. 

A Dull Railway Journey.—The Main Central Rail- 
way of (Queensland is now open as far as Pine Hill, a 
distance of 252 miles from Rockhampton. There are two 
or three short stretches, such as, for instance, when cross- 
ing the Gogango or Drummond Range, where a traveller 
would find it worth while to look out of the carriage 
window, but for the rest of the journey there are dreary 
niles of dismal-looking brigalow scrub. The weary mono- 
tony is only broken by the train pulling up at a wayside 
station, which may be surrounded by half a dozen other 
buildings, or perhaps stands alone in its solitude. 


Belgian Coal Exports.—The exports of coal from Bel- 
gium in the first four months of this year amounted to 
1,481,685 tons, as compared with 1,277,898 tons in the cor- 
responding period of 1883. France figured for 1,403,823 
tons, the Low Countries for 36,062 tons, and other 
countries for 40,900 tons. 


New Zealand Coal.—The Springfield Colliery Company 
has finished its boring operations with a diamond aril 
The company has put down two bores at some distance 
from the present shaft, one to a depth of 300 ft., the other 
about 650ft. The company passed ee four work- 





able seams of coal, varying from 3 ft. to 54 ft. in thick- 
ness, the lowest at 545 ft. The coal, though not bitumi- 
nous, is superior to that now worked. The Shag Point 
Company has arranged to test its ground with the same 
diamond drill. 


Queensland Railways. —The South Brisbane Branch 
Railway, and a branch from Warwick to Killarney, were 
opened on June 2. The Brisbane Valley Branch was 
opened on June 16, 


Victorian Railways.—The Victorian Minister of Rail- 
ways is now receiving deputations, almost weekly, urging 
local claims for railway construction, in view of a Bill 
promised for next session. The most important of the 
deputations has been one urging the making of a line 
through South Gippsland to Port Alberton, which would, 
among other advantages, open up a direct reciprocal trade 
with Sydney. Mr. Gillies promised that the proposal 
should be thoroughly explained and all that could be 
urged for it laid before the Victorian Cabinet. 


New Zealand Railway Proyress.—The project of the con- 
struction of a railway to connect Auckland with the lake 
district of the north island of New Zealand, which has 
been subject to many disappointments, is now in a fair 
way of consummation. By Christmas the line will be 
constructed from Morrinsville, where it joins the Govern- 
ment railway, to the extremity of the Patetere block. 
From there to Ohinemutu the railway will be made under a 
Railways Construction Act, under which the Government 
gives blocks of land in aid. The agreements could not 
hitherto be completed, as the Government had not acquired 
the necessary lands from the natives. There is now, how- 
ever, a fair prospect that this will be done within a short 
time, so that the construction of the line may be pushed 
on to Rotorua. The railway will open up an enormous 
extent of fertile country, and will greatly increase tourist: 
traffic to the springs of Rotorua and the remarkable 
terraces of Rotomahana, 


Defences of Auckland (N.Z.).—Major Cautley, who has 
been in Auckland for several weeks past inspecting the 
harbour and superintending surveys which have been 
made in connection with a plan for the defence of Auck- 
land, has returned to Wellington. The surveys are not 
yet complete, but the results of the unfinished portion of 
the work will be forwarded to Major Cantley at Welling- 
ton. His Excellency the Governor, who has given the 
question of the defence of New Zealand much attention, 
is of opinion that the defensive works required for Auck- 
land will not be costly, and has a high opinion of its 
natural advantages. It is likely that the chief defensive 
point for Auckland will be Mount Victoria, The survey 
operations have been devoted to ascertaining the distance 
from that point of the various channels by which vessels 
could enter the harbour 


Railways in New South Wales.—An extension of the 





Great Northern Railway of New South Wales, from Armi- 
dale to Glen Innes, has been completed and opened for 
traffic. Ten locomotives have arrived from England, for 
use on the New South Wales Government railways. 


German Steam Navigation. —The German Federal 
Council has voted the payment of an annual subsidy of 
200,000/. for the Prec a ier and maintenance of an 
efficient line of mail steamers between Germany and 
Australian and Eastern ports. The North German Lloyd’s 
Steamship Company intend to undertake the proposed 
subsidised service. 


Steelin France.—The consumption of steel in various 
forms has enormously increased in France during the last 
ten years. In 1873 this consumption amounted to 133,000 
tons ; in 1882, it had grown to 486,000 tons. 


The Corinth Canal.--The outlay of capital made upon 
the Isthmus of Corinth Canal works to the close of 1883 
was 185,960/. The outlay made in 1883 was 92,1057. In 
this sum works properly so called figured for 57,254/., and 
15,622/, was expended upon theconstruction of two large 
dredging machines. The balance was represented by in- 
terest on shares and expenses of management in France 
and Greece. The available resources of the company, in- 
cluding its uncalled capital, were estimated at the com- 
mencement of 1884 at 970,453/. It is officially anticipated 
that the canal will be completed in the course of 1886, 


Rails in France.—The consumption of rails in France in 
1882 was 377,000 tons, of which 350,000 tons were steel 
rails. The corresponding consumption of rails in France 
in 1873 was 220,000 tons, of which 85,000 tons were steel 
rails, 


The Province of Liéye.—The production of coal in the 
province of Li¢ge last year was 4,195,000 tons. The cor- 
responding se. abe in 1882 was 3,994,000 tons. 

French Mechanical Industry.—The Fives Lille Company 
has obtained an order for some compressed air caissons 
intended to be used in connection with some submarine 
works about to be carried out in the Island of Réunion. 
The Denain and Anzin Forges Company is stated to have 
received an important order for iron sleepers. 
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4179. Ventilators for Railway Carriages, Bg 

H. Brandon, Paris. (Prince P. J, D’ Aragon, Paris). 
(6d. 18 Figs.}|—The first and second claims are now disclaimed. 
They are : 1. The use of water, or other suitable liquid, introduced 
into a box or case for purifying and renewing the air inside railway 
carriages and other vehicles substantially as herein described, and 
shown by a pipe issuing into the box or case and dipping into the 
water or placed above the same. 2. The use of wheels with straight 
or helical wings placed so as to increase the volume of air to be 
introduced into the carriages as hereinbefore described. The 
third and only remaining claim is retained, and isfor : The herein- 
hefore described ventilating apparatus made of any suitable shape, 
material, or size according to the shape for which it is intended. 
(Leave to amend granted. June 20, 1884). 


1883. 

5389. Steering Gear for Ships: W.H. Harfield and 
G. T. Burden, Newcastle-upon-Tyne. [6d. 20 Figs.J— 
Referring to the illustration, on the shaft e is placed a pinion c°, 
which can be moved longitudinally by means of a clutch, con- 























sisting of an incline g and a straight surface on either end of the 
pinion. The inclines bear against corresponding inclines h on the 
shaft. If the steering wheel be turned in either direction the pinion 





c? will thus be shifted longitudinally in one or the other direction 
along the shaft, the extent of the sliding motion being limited by 
the straight surfaces. The pinion c? is coupled to the steam valves 
governing the admission to two cylinders d, and is always in gear 
with a spurwheel b on the shaft carrying the chain barrel a, the 
steam being thus shut off as soon as the rotation of the steering 
wheel is stopped. The engines can be disconnected by means of 
the lever j. A screw and nut or pin and slotted sleeve may be 
— for the sliding clutch arrangement. (November 15, 
883). 


5401. Cutting Nails and Sprigs: G. Williamson, 
Leeds. [6d. 5 Figs.|—A series of cutters carried by a wheel or 
disc pass before a rest cutter in such manner that a nail or sprig 
is cut from a strip of metal fed thereto. Referring to the illustra- 
tion, the striking cutters C are carried by a wheel or disc mounted 
in stationary bearings and rotate before a cutter carried in the 
rest E. The cutters may have their edges alternately paralled to 
the axis of the wheel or inclined thereto. The rest Eis caused 
to vibrate horizontally by a cam, the rest cutter being thus caused 
to accommodate itself to the varying angles presented by the strik- 








ing cutters. Two small boxes or rests are situated on either side 
of the rest and carry the head props which as the rest vibrates are 
alternately brought under the'strip and support the head of the sprig. 
The feed rollers are operated by means of a worm O secured to 
the worm spindle Q, and gearing witha wormwheel P. The spindle 
Q is arranged on one side of the machine and is operated by the 
bevel gearing as shown. The illustration shows a frictional 
clutch arrangement operated by the lever V for reversing the 
feed arrangement for throwing the metal strip out of the machine 
when it has become too short. (November 15, 1883). 


5535. Telegraphic Relays and Repeaters: J. H. 
Johnson, London. (J. A. Maloney and G. W. Cooper, 
Washington, U.S.A.) [6d. 5 Figs.J—The core of the electro- 
magnet of a telegraphic relay is formed of a bundle of soft iron 
wires, one arm being covered witha coil or helix, and being in 
close proximity to the other arm. An armature is arranged to 
vibrate in front of both poles. Referring to the illustration, one 
arm of the magnet is covered by the helix c, and the other arm B 














is left bare ; the two arms are arranged in the same vertical plane. 
The helix c is so wound that the greatest number of coils is at the 
front, and they thence gradually decrease towards the neutral 
point. A soft iron lever vibrates before the poles, its axis of 
vibration being below the level of the lower pole, and at right 
angles to the vertical plane in which the arms lie. e is the ordinary 
adjustable retractile spring, and f and g the screws for adjusting 
the range of movement of the armature, the local circuit being 
closed through the screw gy. (November 27, 1883). 


5617. Driving Wheels of Road Locomotives: T. L. 
Aveling, Rochester, Kent. [6d. 3 Figs.)—The wheels are 
constructed with inner rings or tyres suspended within an outer 
ring or tyre by coiled springs, which are always in compression, 
and with the outer ring or tyre formed with internal flanges to 
come on opposite sides of the inner ring or tyre to prevent side- 
way movement of the central portion of the wheel. This was 
fully illustrated and described in our issue of February 29, 1884. 
(December 3, 1883). 


5619. Telegraph and Telephone Wires: A. J: 
Boult, London. (G. Gray, Boston, U.S.A.) [4d. 4 Figs.J— 
The conductor is formed with a series of spiral grooves, care being 
taken tocompress the solid central part leaving the ribs uncom- 
pressed, the object being to increase the conductivity of the 
central portion, and so lessen ifiduction. (December 3, 1883). 


5650. Wood-Paving: R. Hall and C. C. Woodcock, 
Leicester. [4d. 3 Figs.]—The wooden blocks are grooved, 
and the ends sp shaped that when placed end to end they form a 
slot. The blocks are placed end to end, and strips or pieces of 
wood are placed between each row forming the counterpart of the 
slots in and between the blocks. The blocks thus laid form com- 
paratively small wood squares with a considerable gap between 
them, the gaps being filled in with concrete or like material. 
(December 5, 1883). 


Sheet or other Piling for Making or Pro- 
tecting Foundations below Water Level, &c.: W. P. 
Thompson, Liverpool. (/. Paponot, Paris). (6d. 18 Figs.} 
—The sheet piling of U, T, or other suitable shape is joined 
together by flanges, the object being to present a shape capable 
of standing strong pressure in the vertical and also in the hori- 
zontal direction. (December 6, 1883). 


5668. Electric Apparatus for Operating Fog- 
Signals on Railways, &c.: G. W. von Nawrocki, 
Berlin. (Dreyse and Collenbusch, Sommerda, Germany). [6d. 
6 Figs.]—Referring to the illustrations, the switch A (Fig. 1) is con- 
nected with the lever operating the ordinary optic signal board or 
disc, and consists of an insulating disc adapted to be operated by 
the signal lever and provided with the metallic segments d 9 
(Fig. 2) serving respectively to connect two pairs of springs, one 
corresponding to ‘‘ line blocked” and the other to “‘line clear.” 
The commutator B (Fig. 1), shown in detail in Fig. 3, comprises four 
insulated metal springs h, i, k, 1, provided with rollers pressed 
against four metals trips on an insulating prism resting with its lower 
end on a lever u operated by the passing train. When the signal is 
set at line blocked, the current from the battery passes by the 
strip dof the commutator A, to the spring *, commutator B, spring 
l, magnet a’, and through a galvanoscope to earth, the other pole of 
the battery being connected to earth through the springs hi. li 
a train now raises the lever and prism, the current passes across 
the diagonal strip of the commutator B, and the current through 
the electro-magnet a! is reversed ; the spring /! then withdraws 





74 


ENGINEERING. 


[Jury 18, 1884. 








the armature, disengaging the latch kl, and permitting the weight 
e! to fall and ignite the cartridge p. The introduction of a new 
cartridge, and resetting of the apparatus, is effected by hand. 
When the signal is at line blocked, the current passes by the plate 
g of the commutator A through the magnet a' and to the other pole 
of the battery. The cartridge (Fig. 4) comprises a strong case and 








contains at each end a wedge so that the cartridge can be bound or 
chocked outside the wedge. The wedge at the upper end is bored 
outin the centre for the purpose of receiving a pin which when 
struck by a bolt placed immediately above acts on the priming 
composition firmly secured to the lower end of the upper wedge. 
A cap closes the top of the cartridge. Asimilar arrangement for 
disengaging a weight for firing torpedoes and cartridges is illus- 
trated. (December 7, 1883). 


5669. Marine Engines: R. Wyllie, West Hartle- 
pool. [6d. 5 Figs.]—In triple expansion engines the low-pressure 
cylinder is placed between the high-pressure and intermediate 
cylinders, and the exhaust, being led down the back column, enters 
the condenser at about the middle of its length. A single eccentric 
is used for each valve, the actions for reversing and for varying 
the cut-off being obtained by altering the oblique position of the 





link or guide piece. The rod of the eccentric is arranged to act as 
a lever with a fulcrum reciprocating upon the guide piece. A stud 
fixed on the eccentric rod, and moving in an approximately 
elliptic path, has jointed to it a rod transmitting motion to the 
valve through a lever or rocking shaft. The illustration shaws 
one cylinder 7 with its valve casing 6 arranged above the con- 


denser 8. (December 7, 1883). 

5700. Feeding Apparatus for Thrashing Machines: 
R. R. Holben, Barton, and S. Wilkerson, Bassing- 
bourn, Cambridge. [6d. 4 Figs.]— This relates to appa- 
ratus of the kind in which a set of yielding prongs or tines com- 
bined or alternated with a set of rigid prongs or tines are arranged 
above the distributing cylinder for the purpose of preventing the 
corn being fed in excessive quantities to the drum. The rigid 
tines are made adjustable, and the position and motion of the yield- 
ing tines can be varied. This relates also to a curved prong rising 
through the feed board and receiving rocking motion in the 
direction of the distributing cylinder for the purpose of assisting 
to convey the corn thereto; to a balanced guard for the drum 
feeder ; to the bow form of the tines; and to providing the oscil- 
lating tines with cutters. (December 11, 1883). 


5719. Forging Bolts, &c.: W. Horsfall, 
Leeds. (6d. 5 #1gs.]—The framework of the machine is similar 
to that described in Specification 2882 of 1869. Referring to Fig. 2, 
the gripping dies d are operated by a lever fulcrumed at Jf, and 
acted 0m, he a slide bar operated by a cam on the main shaft. 
The bar is received in a depression? in the main frame and the 

- slide bar k forced forward to bring the plunger s against the bar. 
A pawi p on an outer sliding bar drawn towards the dies d by 
springs engages with a rack on the bar k. This outer slide bar 
carries a box-like tool t which surrounds the heated end portion of 
the bar which projects beyond the gripping dies, and at the 
adjacent to the dies is recessed out so as to receive sufficient iron 
to form the square neck ; the pawl p being released by a treadle 
before the plunger s can act, the plunger s forces up the hot iron 











and fills the dies d and the tool ¢, thus forming enlargements for 
the head and neck. The treadle being now released the pawl p 
falls in gear with the rack, and the outer slide bar and the bar A 
are drawn back by the spring 1. The gripping dies are at the same 
time released. The formed head is then placed between the dies 
5 (Fig. 1) of a hammer to finish the square part of the neck, and 
is afterwards operated upon by a second pair of gripping dies for 
receiving a further pressure to finish the head. The hammer w is 
fulcrumed at w, and operated by a vibrating shaft z operated 
by an eccentric on the shaft. An air cushion cylinder is con- 
nected by a slide 2 with an arm 3 projecting from the shaft 2, the 
position of the slide varying the length and weight of the blows. 
The slide used for finishing the head is operated by a cam or 
eccentric, and the tool or box is countersunk the shape of the head. 
The bolt may then be cut to length by shears operated by the 
slide that closes the gripping dies. (December 12, 1883). 


5720, Puddling and other Furnaces: J. Lones, C. 


Vernon, E. Holden, and R. Bennett, Smethwick. [8d. 
6 Figs.]—The air supplied to the furnace is highly heated by the 
waste heat of the furnace. Referring to the illustrations, a re- 
generative chamber k is constructed in the stack a, and at about 
the same level as the puddling chamber c. It icates by a 
passage l with the air collecting regenerative flue m, and by means 
of horizontal pipes p, with the hollow bridge t, the air passing 
through the chambers k aud m, and pipes p being heated thereby. 
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A portion of the heated air is delivered to the top of the puddling 
chamber inimediately over the hollow bridge by means of vertical 
flues connecting the cross flue r and the hollow bridge i, the under 
side of the cross flue being provided with openings. Heated air 
may be supplied to the flue r by horizontal pipes in the crown of 
the gas producer e. During the boiling stage of the puddling 
process the dampers in the main flue and chamber mare closed, the 
chamber m being heated. In the first stage ani the third or 
balling stage, these dampers are opened, the air passing through 
the chambers being heated. A steam boiler may be arranged 
within the chamber k. (D ber 12, 1383 

5721. Gas Motor Engines: E. C. Mills, Manchester. 
{6d. 10 Figs.]—This relates to gas engines of the type described 
in Specification 5052 of 1879. The illustrations show the arrange- 
ment for admitting the charge to the cylinder. The valve b is 
seated within the valve chamber a and is fixed to a spindle ¢ pass- 
ing through a gland and provided with a slotted head acted upon 
by alever e which tends, by means of a spring f, to open the valve. 
The as is prevented from opening the valve except at the 
desired time by means of a lever h bearing on the cam i. The 
lever e is locked by a lever connected to the governors, and the 
valve cannot be opened until the lever is released on the speed 








becoming too slow. To stop the supply from the pump to the 
reservoir, a release valve, on which are seated a number of small 
valves which act as outlet valves from the pump and open against 
cushions, is employed. The charge is ignited by a platinum 
thimble projecting into the ignition chamber which communicates 
with the explosion chamber. A nozzle projecting into the thimble 
is fed with the compressed mixture, the admission being controlled 
by acam on the main shaft. The charging mixture is stored in 
a chamber having a self-varying capacity, the gases from the 
pump having access to a chamber having on one side a flexible 
diaphragm which yields to admit the charge. The back of the 
diaphragm is exposed to gases at a regen ad corresponding to 
that required in the explosion chamber when charged. (De- 
cember 12, 1883), 


5728. Seats and fnentag Berths of Railway Car- 

es: J. and F. H. + Livesey, London. (6d. 
7 Figs.]—This relates to the arrangement and construction of the 
seats and sleeping berths of railway carriages in such a manner as 
to give improved accommodation, and to facilitate the operations 
required for adapting the compartments of a carriage for sitting 
or sleepi D b 





g. 3, 1883). 

56. Production of Aluminium: G. B. de Over- 
beck, London. (H. Niewerth, Hanover). (2d.)—This con- 
sists in the decomposition by means of an electric current of a 
salt of this metal with an organic acid, or of a mixture of salts 
from which the above salts are generated, or of sodium or other 
chloride and sulphate of alumina. (December 15, 1883). 


5766. Hansom and other Cabriolets: C. A. Floyd, 
Eastbourne. (6d. 1 Fig.)|—The curved roof is constructed in 
two parts, the one fitted to slide concentrically within the other so 
that it can by a single movement be projected forward and down- 
ward to form a hood giving shelter to the passenger. (De- 
cember 17, 1883 


5808. Printing with Metal Engravings Direct 
from the linders of Rotary Web Printing Ma- 
chines: T. elds, Bradford, [4d.)—The “‘riser” of the 
block is set up in the forme in its required position, and is sur- 
rounded by the descriptive matter in type. When the forme is 

pleted an impression is taken therefrom in papier-maché and 
the metal plate is then cast from the papier-maché mould. The 
plate of the block is heated in a sand bath or superheated steam 
chest, wrapped ia blanketing, and curved to the required shape 
in moulds and is secured by screws into the concave bed of the 
metal plate. (December 19, 1883), 


5815. Controlling the Supply of Steam, Gas, or other 
Fluids: F. A. Pocock George, London, and R. 
Cook, Sheffield, [4d.]—The object is to apply. electricity for 
automatically governing or controlling the supply of steam to 
the cylinders of engines, &c. In one arrangement for marine 
engines the level of water ina tube is caused to vary the resistance 
in the circuit of a solenoid acting on a lever controlling the valve 
as described in Pollard’s Specification 1217 of 1867. As applied 
to engine driving electrical generators, the solenoid is arranged 
in the circuit of generator and controls the engine according to 
the resistance in the circuit. The solenoid is also arranged to 
close the circuit of a second generator by means of mercury cups 
when the first generator has reached the limit of its power. Other 
arrangements are described. (December 19, 1883). 


5835. Compounds for Insulating, Protecting, &c. : 
A. Muirhead, London. [4d.}|—Gutta-percha is dissolved out 
of raw gum by means of melted paraffine wax or other hydro- 
carbon. The mixture produced is then treated with hot water or 
steam to remove mechanical impurities, or with bi-sulphide of 
carbon. A small quantity of sulphur or finely-powdered silicated 
compound may be added to the paraffine wax. The gutta-percha 








obtained as above may be incorporated by hot mixing rollers with 
the elastic spongy mass obtained by mixing paraffine oil or other 


hydro-carbon with bisulphide of carbon and a vegetable oil, the 
compound produced being washed in parattine oil, the excess of 
which is pressed out. (December 22, 1883). 

5841. Desiccat Wood: C. D. Abel, London 
(J. A. Koch, Galveston, Texas, U.S.A., and W. Herre, Berlin). 
{2d.]—The timber is placed in a receptacle and surrounded with a 
hygroscopic substance, such as chloride of sodium, which may be 
mixed with antiseptic subst (D ber 22, 1883 





5847 Recovering and Obtaining Tin from Tinned 
Metallic Surfaces: A. P. Price, London. [2d.|—The 
tinned surface is placed in a solution of a caustic alkali, and an 
electric current is passed through the bath, the surface forming 


anelectrode. (December 22, 1883). 
5886. Treating Zinc Ores: F. C. Glaser, Berlin. 


(G. v. Kramsta’sche Erben and R. Wiester, Kattowitz, Prussia). 
(6d. 2 Figs.|—The zinc ores are mixed with the necessary quan- 
tity of reducing material, arranged in a cupola-like shaft furnace 
and subjected to a temperature raised to a white glowing heat 
until the escape of zinc vapours ceases. The illustration shows 
the construction of the furnace, consisting of a shaft A closed by 




















floor plates B provided with counterweights and turning on axes. 
A layer of sand protects the plates from injury. The zinc fumes 
are carried off through the passage C. Cold or heated air is intro- 
duced through nozzles or tuyeres in the side walls. The zinc 
oxide is collected in the usual manner in a chamber, the floor of 
which is provided with openings by which the oxide can be re- 
moved. (December 28, 1883). 


5894 Vessels or Speerntans Ruposed to Corrosive 

Action: J. Imray, London. igells, Berlin). (2d.J— 

e vessels are constructed of a hard alloy of lead, such as type 

— having lead fused on the.exposed surfaces. (December 28, 
). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, mav be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





THE Parkes Museum.—At the annual meeting held 
July 9, Captain Douglas Galton in the chair, a letter was 
read from the Duke of Westminster, regretting his 
inability to attend the meeting, and a report was read by 
the Chairman of Council showing the valuable work that 
had been carried out by the museum during the past year. 
Twenty-one lectures have been arranged for by the Council 
and delivered in the museum by some of the best autho- 
rities on hygiene and sanitary science. These lectures 
have contained much valuable information, and have 
dealt with a majority of the subjects included in the scope 
of the museum in a most useful and interesting manner. 
The museum has been largely used by lecturers on 
public health, and other skilled teachers, for practical 
demonstrations to various classes of students, &c., who for 
this purpose have been admitted to the museum without 
entrance fee. In this way the special advantages offered 
by the museum have been utilised for the purpose of 
instructing a we x number of students and others who, 
by the nature of their several callings, may be expected 
in various ways to exercise an important influence in the 
promotion of health, in connection with the construction 
of dwellings and otherwise ; and the Council are glad to 
report that the facilities thus offered have been fully 
appreciated, both teachers and students having expressed 
a nae that further opportunities of the same sort might 
be afforded them. The members numbered 99 on June 
30, 1883, just after the opening of the museum. They now 
number 260. During the year the museum has been 
visited by 6870 people. The lamented president, His 
Royal Highness Prince Leopold, Duke of Albany, in his 
inaugural address of May 26, 1883, said that the sole 
object of the museum was to disseminate, and tofhelp 
others in disseminating, the laws of health. The — 
of work thus foreshadowed by the late Duke of Albany 
has, as will be evident to those who peruse this report, 
become an accomplished fact in every particular. The 
Council cannot betieve that the very moderate amount of 
money which is necessary for the permanent establish- 
ment of the museum, will be withheld, or that the public 
will allow an establishment, the welfare of which the late 
Duke of Albany had so much at heart, to languish for 
want of funds. The utility of the museum has increased 
month by month. The museum has clearly meta great 
public want, and the Council would again strongly urge 
upon the members, and upon all who are interested in 
sanitation, to use their personal influence, so to increase 
the number of members and life members that the future 
of so valuable an institution may no longer be a matter of 





doubt. 
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A Treatise on the Application of Wire to the Construction 
of Ordnance. By JAMES A. Lonoripcr, Memb. Inst. 

C.E. London and New York: EK. and F, N. Spon. 

| Price 25s. ] 

Arrer thirty years spent in vain endeavours to 
persuade the English Government to adopt his 
system of building up wire guns, Mr. James 
Atkinson Longridge has at last given up the 
attempt and published a book on the subject, under 
the above heading. We cannot help feeling sorry 
that a valuable work like this should be placed at 
the disposal of the world generally, when the infor- 
mation contained in it might have been devoted 
only to the interests of the nation. However, as 
we have said, Mr. Longridge has now made his views 
public property, and we cannot blame him in the 
matter ; the only wonder is that he has waited so 
long. The public will now be able to judge 
whether he has been treated as he deserves to be ; 
but we are afraid that there is good ground for the 
charge that the Woolwich authorities are slow to 
adopt outside views until they are actually obliged 
s0 to do, and that when this is the case, the in- 
vention adopted is modified with some arrange- 
ment of their own that may, or may not, be an 
improvement. 

The theories of the author, and the reasons given 
for their maintenance, may be summarised as 
follows, principally from the opening chapter, which 
contains the copy of a letter written in March, 
1882, by the author to the Right Honourable Hugh 
Childers, the then Secretary of State for War : 

1. ‘That the introduction of a slow-burning 
powder is a retrogade step, and is introduced, not 
because it gives the best results, but because we 
cannot build guns strong enough to burn the quick 
powder in; and further, that weight for weight, 
the quick powder gives the best results.” 

He argues that the quick-burning must develop 
more force than the slow-burning powder, because 
with the latter we have a uniform pressure from 
the moment of ignition up to the instant of the 
projectile leaving the gun, hence the powder, if 
entirely consumed at all, can only be consumed 
just as the shot leaves the muzzle, and that there- 
fore the whole force of gas from the powder is not 
evolved until the moment of the shot leaving the 
muzzle, while in the case of the powder ‘hat is 
ignited at once, the total amount of gas is doing 
work the whole time. In an 8-in. gun, in which 
the length of barrel was 112 in., and the charge 
35 lb. of pebble powder, the initial velocity was 
1374 ft. a second. If (the author says) the whole 
of this powder were converted into gas before the 
shot moved, we should have an initial velocity of 
1780 ft. a second. 

2. That the theory propounded by Colonel 
Maitland, R.A. (of the Royal Gun Factories at 
Woolwich), at the Society of Arts on February 8, 
1882, is entirely untenable. This theory is that 
“the velocity with which a strain is transmitted 
through steel or iron is so slow compared with the 
duration of the pressure of the explosion, that the 
strain does not reach the outer portion of the gun 
till it has nearly or altogether passed away from 
the interior in the case of quick-burning powder, 
but that with slow powder the outside has time to 
bring up its strength to reinforce the interior to a 
greater or less degree. 7 

This he proves on the assumption that the trans- 
mission of strain through a material is equal to the 
velocity of sound in that material, and taking the 
pressure and velocity diagrams of the Committee 
on Explosives, he shows that the time to transmit 
the strain in the case of an 8-in. gun used by them 
with R.L.G. powder, was only about one-third 
that during which the explosion lasted, and that 
therefore the internal pressure had ample time to 
strain the gun through before it was removed. 

3. That the Elswick guns have always been and 
are at the present time in advance of Woolwich. 
This is a dogmatic statement, which the author 
appears to think requires no proof, as we do not see 
any reasons given in support of the statement, 
beyond the assertion that the Elswick manufacture 
is conducted on more scientific principles than that 
at Woolwich. 

4. He claims to have solved the question of 
wire gun construction 22 years ago, and to have 
made_a gun on these principles which was perfectly 
successful in every respect. This is a very impor- 
tant statement, and it is a pity that the author 
does not go more into details as to how the gun 
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was tested, &c. From his explanation, however, 
of the failure of the principle, or rather of his gun, 
when tried by the Ordnance Committee, and our 
knowledge that guns are now being constructed 
more or less on these principles, we can only infer 
that there was a great amount of official short- 
sightedness somewhere at the time. 

5. He maintains that Sir William Armstrong’s 
theory that: ‘‘ In hooped guns critical nicety in the 
contraction of each coil is not important, providing 
that the actual contraction be on the excess side of 
that which is mathematically correct,” is untrue. 

The author sustains this statement in Chapter 
XIV. of his work. This chapter contains tables 
and diagrams, comparing the tension at rest and 
under fire, of guns built up with different tensions 
of laying on. These, if the author’s formule can 
be relied on, show conclusively that for a particular 
pressure there is a certain laying-on tension which 
gives the best resuits, and hence any excess must 
take away from the strength of the gun. 

6. He condemns the practice of chambering guns, 
since in muzzle-loaders it weakens the longitudinal 
strength, and in breech-loaders it increases the 
longitudinal strain. 

As an example of this, in a 12-in. gun chambered 
out to 14 in., the excess of longitudinal strain in the 
latter case over the former, is not less than 820 tons. 

7. The longitudinal strain should be provided for 
by an arrangement separate from that giving 
circumferential strength. 

In Chapter X XI. the author gives his reasons for 
this assertion. The main point of this reasoning is 
that no material can resist the joint action of two 
tensile strains perpendicular to each other, and that, 
therefore, each strain should have its own support. 

Such are the premises with which the author 
starts. He then proceeds with the work in hand, 
and : 

1. He compares the hooped and wire gun construc- 
tion, giving a verdict in favour of the latter. In 
the former case he considers the chief difficulties to 
be : 

(a) The extreme accuracy of workmanship re- 
quired in boring and turning the immense masses 
of material. 

(b) The impracticability of insuring the modulus 
of elasticity which has been assumed in the calcu- 
lation. 

(c) The contingency of latent defects in the heavy 
forgings or castings which are used. 

These difficulties can be overcome in the wire 
construction because : 

(a) The exact amount of tension in each wire 
can be insured as it is being laid on. 

(b) There is no difficulty in ascertaining the exact 
modulus of elasticity. 

(c) There is no risk of latent defects. 

Finally, the cost of construction is vastly less. 

The all-important question as to what the tension 
of the wire should be, depends on a number of 
variables : 

1. The maximum internal pressure. 

2. The limit of tensile strength allowed for the 
wire, and which should not exceed its elastic limit. 

3. The limit of tensile strength of the material 
of which the core is composed. 

4, The limit of compressive strain of the same 
material when the gun is complete and at rest. 

5. The ratio of the modulus of elasticity of the 
core to that of the wire. 

6. The ratio of the internal radius to the ex- 
ternal radius of the coil or tube. 

7. The ratio of the internal to the external radius 
of the wire coil. 

The author then proceeds to give investigations 
and formule as follows : 

1. Investigation of the state of the core considered 
as a homogeneous cylinder. 

2. Determination of the internal strain when the 
tensions of the surfaces are given. 

3. On the shrinkage equation. 

4, Determination of tension of laying-on wire. 

5. Investigation of laying-on tension and condi- 
tion of gun when the normal forces are taken into 
account, 

6. Uniform tension of laying on the wire. 

7. Investigation of the conditions of the core when 
the extension of the wire is uniform under fire. 

8. Determination of the radii of the core and 
coil, . 

9. Application of formule. 

10. Examination of the Schultz 34 cm. gun and 
Armstrong 13-in. wire gun. 

A chapter is then devoted to ‘‘Chambering and 
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Slow-burning Powder” (which amongst other things 
contains a comparison of a gun proposed by the 
author with Sir W. Armstrong’s 13-in. gun), and 
another to combating the objections to the use of 
wire. 

Then come details of construction and concluding 
remarks. In the latter the author asserts that he 
has shown in his investigations that : 

1. Cast iron or some other material having a low 
modulus of elasticity, is an excellent material for 
the core of the gun, and as a further proof, the 
author gives certain details of an experimental gun, 
designed by the late Captain Blakely, R.A. The 
gun, according to this account, did wonders, but 
the Ordnance Committee reported ‘‘that, taking 
into consideration the different expansive powers of 
wrought and cast iron, they are of opinion that — 
guns so constructed could never be considered safe,” 

2. That the thinner the core the better, provided 
it has sufficient strength to carry the rifling and re- 
sist transverse fracture from external force. 

This he proves bya reference to the formulz 
mentioned before, and which go incontestibly to 
prove the truth of his statement. Further, he 
points out the guns of Captain Schultz and Sir 
William Armstrong, referred to in Chapter XX., as 
showing very strikingly the disadvantages of a thick 
core. 

Such is the gist of the information now made 
public property, and as we look at the manner in 
which the construction of guns has been approach- 
ing that indicated by Mr. Longridge, we cannot 
help wondering at the patience displayed by him, 
and the denseness exhibited by the authorities in 
allowiag this knowledge to thus slip through their 
fingers. Even now, at the eleventh hour, we hope 
justice may be done the mathematician, ‘engineer, 
and inventor combined, and that a trial may be 
made of his system in detail. Not a few of the 
principles caught up and worked out by crude 
hands, as appears only too likely to be the case, 





but the whole thing carried out under the 
superintendence of the inventor himself. Thus, 


and thus only, would the system have a fair trial. 
In conclusion, we would warn our readers against 
criticising Mr. Longridge’s principles from the 
rough sketch we have given here. Space does not 
permit us to enter fully into the matter, and those 
who wish to criticise should read the book, and do so 
from the work itself. We hope shortly to publish 
a further criticism on the work ourselves. 


SECONDARY BATTERIES.—No. II.* 
By THomas WILKINS. 

Ir was while endeavouring to form a circuit in 
which an electric current could be generated with- 
out the intervention of a fluid, that De Luc devised 
the ‘‘ dry pile,” subsequently improved by Zamboni 
in 1819. Zamboni’s pile consists of upwards of a 
thousand discs, cut out of sheets of paper, one side 
of which is coated with thin silver, tin, or zinc foil, 
and the other side with finely powdered black oxide 
of manganese, slightly moistened and rubbed on 
with cork. The discs are placed with their similar 
sides ali one way, and are generally confined in a 
glass tube of about. three-fourths of an inch internal 
diameter. The ends of the tube are closed with 
caps through which a rod passes, by means of which 
the discs can be pressed together. A dry pile will 
remain effective for many years. A pile of 1000 or 
20C0 discs, as ordinarily made, would not give a 
spark, but it can be used to charge condensers, 
although its action is slow. Zamboni ascertained 
that the action is really due to the slight moisture 
absorbed by the paper from the atmosphere. The 
action is stronger in summer, when the percentage 
of moisture in the atmosphere is large, than in 
winter, when there is considerably less moisture in 
the air. It is a pile of this kind, but of 11,000 
discs of material coated on one side with tin and ca 
the other side with copper, which has recently been 
used as a miniature accumulator by Messrs. Elster 
and Geitel, of Wolfenbuettel. These gentlemen 
have also constructed similar dry piles of one metal, 
lead, placed between discs of paper, one of which 
was left dry, the other being coated with oxide of 
lead. The same results as obtained by them would 
have been attained by coating a sheet of paper with 
lead on one side and oxide of lead upon the other, 
instead of tin and oxide of manganese as used by 
Zamboni. 

In the communication to the ‘* Annales de 
Chimie,” in which this pile is described, Zamboni 





* See ante, p. 1. 
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arrangement above mentioned, which he called a 
‘‘binary pile,” because he found it possible to 
make piles of the paper coated with tinfoil, or 
other metal, without the binoxide of manganese. 
These circuits were made up of a metal and a 
*“humid” element, which it was necessary should 
be an imperfect conductor. It was also necessary 
that the two elements should be in contact at 
unequal surfaces. To repeat one of Zamboni’s 
experiments, take tinfoil and cut it into squares of 
about $in., but with a very-fine tail 2in. or 3in. 
long from one corner of each square. On a 
well-insulated surface place some thirty watch- 
glasses all filled to a like depth with distilled 
water. Make the communications as in Volta’s 
couronne de tasses ; placing the tinfoil in the glasses 
in such a way that a whole square is in each 
watch-glass, but that its fine tail only just touches 
the water in the next glass. Leaving the circuit 
open, join one of its ends to earth, and the other 
to a good condenser. This will show that the ar- 
rangement has two poles, the squares are positive. 
A similar arrangement in which rectangular strips 
of tinfoil were used instead of the squares with tails, 
gave no sign of electricity when equal parts of their 
ends were immersed. Directly there was inequality 
of immersion electricity was manifest at the poles. 
The same pole could, in this arrangement, be made 
alternately positive and negative according to the 
surface of the metal immersed. Zinc and copper 
gave similar results totin. Paper coated with oxide 
of zinc gave no effects. 

In these experiments the condenser was not in- 
stantaneously charged; but the electricity mani- 
fested its presence in about half a minute. Zam- 
boni at first thought the current was due to oxida- 
tion of the tin or other metal ; but at the end of 
three days, though -the electric tension was the 
same as at the first, there was no trace of oxidation. 
Moreover, a further proof that the electricity was 
not due to oxidation, was, in Zamboni’s opinion, 
the fact that, when zinc was used, it did oxidise, 
but as it did so, the electric tension was diminished, 
and quickly became nil, and electricity of opposite 
= soon began to show at the respective 
poles. 

A pile constructed of ten discs of tinned paper, 
without the assistance of any other substance, gave 
to a condensing electrometer a repulsion of } in. 
The metal face was positive, the paper face nega- 
tive. The effects increased steadily with the 
number of discs. 

Another pile of tinned paper discs which were 
coated on their reverse sides with honey to give a 
more constant humidity, also gave electricity ; but 
forty or fifty discs were needed to give the same 
tension as the ten discs of paper. Moreover, the 
metal was now negative, and the honey positive. 
The following day there was no tension ; the honey 
having penetrated the paper, the tin was in contact 
with honey equally on both surfaces. When a 
tinned paper pile became inert it could be rendered 
active by raising the discs and exposing the sur- 
faces to the air. In this way the influence of the 
moisture on the two faces of the metal was rendered 
unequal, when the discs were replaced. 

A few drops of solution of chloride of ammonium 
put into the distilled water in the watch-glasses in 
the experiment above alluded to, slightly augmented 
the tension ; the further addition of a few drops 
decreased the tension ; and with still more it came 
altogether to nothing. Hence Zamboni considered 
it essential that the liquid element should be a non- 
conductor. 

In constructing dry piles with tinned paper and 
black oxide of manganese, Zamboni recommends 
that it should be ascertained that the paper used 
is of the same polarity to the tin as is the oxide of 
manganese alone. He, however, adds that what- 
ever kind of paper be used, if it be first im- 
pregnated with sulphate of zinc and dried, its 
polarity will be the same as that of the oxide to the 
tin. 

Zamboni preferred dry weather for making his 
piles. After the reverse side of the tinned paper 
had been coated with sulphate of zinc it was allowed 
to dry naturally, without drying out the natural 
moisture of the paper, and then the reverse side was 
coated, as above described, with the oxide of man- 
ganese. A fine unsized paper should be used. If 
the paper is sized, alcohol should be added to the 
solution of zinc sulphate. The best way to preserve 
the pile is to keep it in a glass tube of rather larger 
diameter than the discs, and to fill in the space 
with a warm cement of wax melted in turpentine. 





A pile of this description containing 2000 discs, gave 
a spark visible in daylight. 

The next step in the development of the voltaic 
circuit was that announced by Ritchie in 1829, to 
the effect that he had obtained an electric current 
from plates of similar metal immersed in a fluid, 
i.e., in a circuit consisting of only one metal and 
one fluid. Zamboni can hardly be said to have 
obtainedacurrent. This was effected by hardening 
one of the plates by hammering it upon an anvil. 
In the case of zine, copper, iron, and brass, the 
hardened plate answered to the negative pole, and 
the soft one to the positive pole. It is, however, 
curious to observe that in the case of soft steel and 
tempered, the opposite effects were noticed ; the steel 
hardened by tempering being the positive pole, while 
the soft steel was the negative pole. 

In 1832, Ritchie, with a galvanic cell constructed 
of a narrow UJ tube, a Fig. 6, the extremities of 
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which were connected with wide vessels b and c, 
tried the effect of using plates of different sizes. He 
came to the conclusion that there was no advantage 
in using a plate of larger area than a section of the 
liquid conductor in the narrow tube, whatever that 
might be. He also suggested that in Ritter’s 
secondary piles there was an electric fluid, on or in 
the plates, which fluid became polarised, the one 
side of the plates becoming negative and the other 
positive. He came to this conclusion from the fol- 
lowing experiment : Three very thin copper plates, 
2in. square, abc, Fig. 7, were cemented into a 
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wooden trough d. The spaces between the plates 
were filled with dilute acid, The two outer plates 
were then connected to a galvanic battery e, so as 
to form a circuit, and a current was passed. The 
battery was then disconnected, and plates a b were 
connected to a galvanometer g ; a deflection was ob- 
tained, which showed a current from a to b in the 
direction of the arrow f. Afterwards plates b ¢ 
were connected with the galvanometer, and the 
deflection then obtained showed a current from 
b tocin the direction of arrowsh. Thus b was a 
positive pole with respect to c, and a negative pole 
with respect to a. He therefore considered that 
the electric fluid, which he supposed to exist on or 
in the plate b, retained its polarity, owing to the 
coercitive force of the metal of which the plates 
were composed. He speaks of this supposed electric 
fluid as consisting of molecules composed of atoms 
of positive and negative electricity, each molecule 
being possessed with polarity, and with a ten- 
dency to unite at opposite points; and suggests 
that in the zinc and copper plates of a battery 
these opposite poles become arranged facing each 
other, and hence react on each molecule of the 
_— of liquid molecules of the electrolyte between 
them. 

Faraday was, at this time, prosecuting his re- 
searches on induction, and formed the opinion that 
particles of matter forming conductors, when under 
the influence of a current in a neighbouring con- 
ductor or of a magnet, assumed a regular but forced 
electrical arrangement in the direction of the cur- 
rent, which arrangement, if the matter forming the 
conductor were non-decomposable, produced, when 
the constraining influence was removed, a return 
current. If, however, the conductor consisted of 
decomposable matter, he considered that the con- 
straining influence might subject it to such forced 
condition as to make an elementary particle leave 
its companion particle, with which it is in a con- 
strained condition, and associate with a neighbour- 
ing similar particle, in relation to which it might be 
in a more natural condition; the forced electrical 
arrangement being at the same time discharged or 
relieved, as if the conductor had been freed from 
the effects of induction. He also thought that, in 
the circuit carrying the inducing current, a similar 





constrained state was being assumed and discharged. 
He, however, subsequently withdrew his opinion, 
on observing that currents excited in conductors 
moving in the neighbourhood of magnets, were 
dependent on the intersection of lines of magnetic 
force ; and that conductors in which a current was 
passing, had magnetic circles surrounding them. 
Seeing that these magnetic circles differed in in- 
tensity as they were more or less close to the con- 
ductor, and were analogous to those which exist 
between two contrary magnetic poles, he considered 
that they gave a perfect reason for the effects pro- 
duced in conductors, and removed any necessity for 
supposing that the material of the conductor itself 
had assumed the constrained state previously 
alluded to. He, however, continued his investiga- 
tions on this subject, and in the following year, 
1833, reviewed the theories as to the condition of 
the particles of matter charged with electricity not 
in motion, and their condition when an electrical 
current passes. He thought it necessary first to 
give some definite view of what is called the voltaic 
current, because there were great differences of 
opinion as to the state of wires or other substances 
carrying voltaic electricity, and ‘‘ ordinary” (i.e., 
frictional) electricity, such view being in contradis- 
tinction to any supposed peculiar state of arrange- 
ment, not progressive, which the wire, or the 
electricity it carried, might be thought to assume. 

As an example, he took two batteries a b, Fig. 8, 
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insulated them, and joined the positive pole of 
one and the negative pole of the other to a galvano- 
meter c. Then he completed a circuit by joining 
the negative pole of the battery a to the positive 
pole of b, by doing which he obtained a considerable 
permanent deflection of the needle. The inference he 
drew was, that if batteries act by causing a peculiar 
arrangement of the particles of a wire, or of the elec- 
tricity which may be supposed to be in the wire, that 
arrangement itself constituting the electrical and 
magnetic state of the wire, then the wires connect- 
ing the two batteries to the galvanometer should 
have been in the same condition before the other 
poles of the two batteries were joined as afterwards ; 
at least to the extent of one-half the deflections. If, 
however, the magnetic effect is dependent on a pro- 
gressive current, the reason of the deflection on 
joining the last-mentioned poles is obvious, for 
before that was done there was no circuit in which 
the current should circulate. By the term ‘‘ar- 
rangement” a local adjustment of the particles of 
the conductor, or of a fluid in or upon it, or of a 
force or forces, in contradistinction to a progressive 
action along the conductor, is to be understood. He 
brought forward numerous instances to show the 
similarity of the effects produced by electricity, 
whatever the source from which it was obtained 
might be ; but showing that the effects of electricity 
were, in some cases, noticeable because of its in- 
tensity, and in others because of its quantity. 
Hence he considered that whatever means might be 
adopted to generate it, it was always identical in 
nature. 

Faraday’s views were favourable to the theory 
which assigns to chemical agency the origin of elec- 
tricity ; and, although his opinion finds fewer fol- 
lowers now, owing to more recent experiments, 
especially those of Sir William Thomson, which 
will be reviewed in due course, it is always well to 
consider both sides of a question impartially. It is, 
therefore, felt that no excuse is needed for bringing 
forward the views of so eminent an electrician, 
although some may now consider them exploded, 








CANADIAN PACIFIO RAILWAY. 
No. XIV. 
PorTAGE LA PRAIRIE TO REGINA. 

At Portage la Prairie an important feeder to the 
Pacific Railway turns off in a north-west direction, 
which is ultimately intended to strike the Saskatche- 
wan River at Fort 4 la Corne, below the Forks, 
and some 350 miles from the portage. This line, 
the Manitoba and South-Western, is subsidised by 
the Government with a grant of land, which is sold 
to the company at less than 1 dol. per acre, and 
which is worth, when the line is complete, from 
3 dols, to 5dols. per acre, and it is expected by this 
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means that the railway will ultimately cost its pro- 
prietors but very little. During the last year some 
50 or 60 miles were opened for traftic, and it passes 
through a magnificent country, which is already fast 
filling up with an excellent class of settlers. At 
Melbourne, 99 miles from Winnepeg, another and 
more important line, the Souris and Rocky Moun- 
tains—a strangely misnamed road, as Souris is 
south of the Pacific line, whilst this is entirely to 
the north of it—comes into the main line, and is in- 
tended ultimately to strike the valley of the North 
Saskatchewan, some 600 or 700 miles from its start- 
ing point. It is graded as far as Rapid City, where 
it will cross the Little Saskatchewan. Still follow- 
ing the old western trail, the main line of the 
Canadian Pacific Railway leaves the valley of the 
crooked Assiniboine to the south, and again joins it 
at the foot of the Rapids, where it crosses the river 
into the town of Brandon, 133 miles from Winne- 
peg, and the end of a locomotive division. 

Brandon House was an old fort of the fur traders 
of the North-West Company, and it more than once 
figured as the rendezvous where the Indians and 
half-breeds met for the fray, or to plunder the forts 
of some of the traders within snow-shoeing or canoe- 
ing distance. The modern history of the town is 
very recent, and the first white child born here, a 
grandson of the late Sir William Colles, is not yet 
three years old. In May, 1881, the Pacific Railway 
Syndicate decided to change the route from the 
more northern line that had been staked out, and to 
cross the river at this point. Surveys were going 
on for two or three months before this, and pro- 
spectors were watching eagerly the stakes as they 
were driven, for where the bridge across the river 
was there would be a station and a town. Squatters 
took possession of every quarter section, and as 
soon as the decision was known, lots were surveyed 
and houses began to grow on every desirable place 
round the probable station ground. Pleasantly 
situated just west of the river crossing, on higher 
land than any that has so far been encountered, it 
commands a glorious view of the Grand Valley east- 
ward, the beautiful Brandon Hills 10 miles to the 
south, and the Little Saskatchewan Valley west- 
ward. Reserving a strip 300 ft. wide through 
the town for railway purposes, the Syndicate had 
their own land at once laid out in lots, each 
about the eighth of an acre, and at the first auction 
sale in Winnepeg on the 2nd ‘of June, 1881, the 
town then a month old, 250 lots were disposed of 
at prices varying as high as 400 dols. a lot. A 
good many buildings were at once commenced, and 
on the 15th of October the railway was opened to 
this point, and settlement rapidly took place. At 
first a dearth of building material, and the impos- 
sibility of the just-opened railway carrying the 
necessary supplies for its own wants, and the 
rush of emigrants in addition, retarded the progress 
of all but the slightest structures, and for the first 
year canvas with a few rough boards, constituted 
the majority of the buildings. With a description 
of house that could be built within twenty-four 
hours, it did not take long for the town to be ex- 
temporised, and before a year had elapsed there was 
a population of not less than 1500 or 2000 people. 
During the next winter the iron bridge across the 
Assiniboine was completed, but it proved too low, 
and had subsequently to be raised. Brandon has 
now become the centre of a very large farming dis- 
trict, and promises to be one of the largest and most 
beautiful towns of the north-west. Itis the county 
town, and the buildings for the municipal offices 
are to be on alarge and effective scale. Other nice 
towns and villages are growing up round it, and all 
prospering. Rapid City is 18 miles north, and 
Minnedosa 24, both on the Little Saskatchewan, 
which falls into the Assiniboine near Brandon. 
Milford is 24 miles east on the main river, and Souris 
Mouth 20 miles, where that river runs into the 
Assiniboine, and at least a score of other flourishing 
villages already dot the prairie in every direction 
round it, and look to Brandon as their main centre 
for business. The Souris branch of the Pacific will 
leave the main line at this station, and run in a 
south-west direction towards the boundary line, to 
the coaltields that exist some eight or ten miles 
north of the international line, and cover a consider- 
able area. This coal, or rather lignite, was the first 
that was discovered near the line of railway in 
1879, and as at that time fuel was a ‘‘ burning” 
question, and coal in Winnepeg 24 dols. per ton, 
its discovery was regarded with unmixed satisfac- 
tion. The Souris River rises on the American side 
of the line and close to the boundary, which it 





crosses at least three times, and the veins of lignite, 
which are found in great abundance on both sides 
of the boundary, are exposed near the sources of 
the river in an admirable position for mining ope- 
rations. Since the discoveries, however, other and 
more accessible veins of both true coal and lignites 
have been made, and the isolation of these Souris 
veins, until the branch railway is complete, will pre- 
vent any great amount from being mined. 

Nearly north-west from Brandon, and not over 
100 miles in a direct line, is Fort Ellice, one 
of the most important of the Hudson’s Bay forts, 
most beautifully situated upon the Assiniboine 
River, upon the high prairie bluff that, overlooking 
the river at a sharp bend, commands a magnificent 
view of the valley for many miles. As the crow 
flies, Fort Ellice is not over 230 miles from Winne- 
peg, but by the windings of tke river, which is navi- 
gable for steamers to this point, it is at least 600 
miles, and occupies on the up journey from eight 
to ten days, whilst the downward trip is made in 
perhaps one-third of the time. Fort Ellice is on 
the main western trail, and at this point half a 
dozen routes diverge to the north, north-west, west, 
and south-west. The valley of the Assiniboine is 
wide and deep, but like the Red River it is liable 
to floods, especially in the lower reaches, where its 
muddy waters rise over its banks and sweep every- 
thing away with fesistless energy. The banks of the 
river are a succession of bluffs weathered in some 
places into the most fantastic forms, and seamed 
with ravines where the small rivulets have cut away 
and eroded and corrugated the soft alluvial soil into 
strangely varied shapes. But all these figures and 
blufis are on one uniform elevation at the top, the 
largest hills and the smallest rivers rise to the level 
of the prairie and there stop. Viewed from the 
prairie they are all a dead level, and the deep 
channel of the river is only a dark thread along the 
monotonous surface of the ground. Of the whole 
land to this point from Winnepeg 95 per cent. is put 
down as excellent wheat land. For some distance 
there is the uninteresting treeless prairie, but the 
greater part is an undulating rich park-like country, 
furnished more or less liberally with little clumps of 
poplar, black alder, and willow. As seen from the 
windows of the railway train this constant dead 
level, even where the land is, as in this case, a rich 
alluvial loam, is very monotonous and unattractive, 
and the traveller does not grudge losing the scenery 
for 200 to 300 miles of the distance when night 
intervenes, more than he would if amongst the rocks 
and bays of the Lake Superior section. But to the 
young nationality of Canada this district with its 
exhaustless soil, means the backbone of a wealth 
only limited by the population which she can induce 
to come into it, settle upon it, and cultivate it. The 
space is so large that the thinking part of the com- 
munity grudge little the 25,000,000 acres given for 
this railway, nor the 7,000,000 of the Hudson’s 
Bay Company, nor the reservations of the Men- 
nonites, or for the Icelanders, nor for any gift or 
bonus of land that improves its communications and 
helps to settle the unemployed space. The country 
wants inhabitants, agriculturists, tillers of the 
soil ; men to come here and live here, grow up with 
and be a part of the great community destined ulti- 
mately to own all these broad acres, and to bring 
wealth into the country by the surplus above their 
own wants that they have to dispose of and to 
export to other countries. 

The old map makers, who showed all this country 
as a great lake or sea, were probably not far wrong 
in their delineation of what this district un- 
doubtedly was some short time back, speaking geo- 
logically, in the world’s history. Winnepeg, only 
720 ft. above the sea level, and the low alluvial 
district all round it, looks as if it not so long since 
had been the bed of a great shallow lake. As we 
come west we are gradually rising, and Brandon 
Station is 1170 ft. above the same level. Be- 
ginning at the Height of Land, which roughly ap- 
proximates to the international boundary, at the 
Pembina Mountain, if a line be drawn from the east 
side of this on the map north and west to the 
eastern face of the Riding Mountain, and continued 
in the same direction along the slope of the Duck 
and Porcupine Mountains and the Basquia Hills, 
it follows a long range of contorted sand hills full of 
sea shells and marine remains, which has every ap- 
pearance of having once been the long sloping fore- 
shore of an ocean expanse. Even the little limestone 
rock or ridge at Stony Mountain shows on its floor 
and polished prominences, the spots where the float- 
ing icebergs once crashed rudely along, by, and over, 





the Rocky Island, and wrenched off its projecting 
excrescences. This line is the first steppe or terrace of 
the series, rising about 300 ft. along an unmistakable 
regular section, which varies but little for hundreds 
of miles. Going west you never descend, nor do 
you again see the dead flats so objectionable in 
Minnesota and Dakota, or in the portion of Mani- 
toba over which we have passed. At seathe storms 
are resistless because there is nothing to break 
their force or retard their motion, so the immense 
flat treeless plains of Dakota and Minnesota, 1000 ft. 
above the level of the sea, are storm swept, whilst 
the Canadian north-west, with its frequent wooded 
eminences, such as the Cyprus Hills, 3800 ft. above 
the sea level, and the Wood Mountains, 3400 ft. 
high, challenge and throw back the bitter storms 
which sweep northwards from the immense sterile 
plain which occupies so much territory in the heart 
of the United States. This steppe is passed some 
distance east of Brandon, and the deeper erosion of 
the Assiniboine River and its affluents marks the 
increased height of the prairie. This second track 
of land upon which Brandon and the places to the 
west of it are—this higher prairie, covered in its 
natural state with thick waving grass bespangled 
with flowers, and called the Big or Beautiful 
Prairie—is as rich and productive as the Portage 
Prairie, although the soil is somewhat lighter, and 
it will shortly be, in fact almost now is, as densely 
peopled. It is abundantly watered, and the streams 
are clear and sweet, unlike the muddy affluents of 
the Red River. The old explorers crossing this in 
the autumn, called it an arid desert, but they never 
saw it at its best, for the thick grass was almost im- 
passable for horses, and in the winter all of it looks 
the same. But this Qu’Appelle Valley is going to 
be the best district of these western prairies, and 
ultimately the most sought after by the farming 
community. 

To Oak Lake, 166 miles from Winnepeg, 595 
from Port Arthur, the road was opened during 
1881, and though the trains were only running 
regularly to Brandon, yet construction trains 
would forward emigrants and travellers to the 
furthest point to which the road was open. It was 
at this point that Langdon and Shepard’s contract 
commenced in the spring of 1882. The Assiniboine 
River, which runs on the lower plateau to the north 
of the railway, here approaches the line which has 
to curve round the elbows of the river, and is 
slightly deflected from its true course by the sinuo- 
sities of its waters, but at Virden, the next station, 
609 miles, the river takes a sharp bend to the 
north-west to Fort Ellice, above which its direction 
is nearly north. Just above Fort Ellice it is joined 
by the Qu’Appelle, whose course is generally west, 
and along which valley the railway is laid for the 
next 220 miles, but generally from 10 to 15 miles 
south of the river. Along the whole of this dis- 
tance there is a beautiful rich soil, and every 
inducement for settlement. It is all well watered, 
not so unpleasantly flat as the first 100 miles from 
Winnepeg, and apparently equally productive. At 
Broadview, 693 miles, is the second locomotive 
division, 264 miles from Winnepeg, to which point 
the railway was opened August 14, 1882, and here 
are good repairing shops for the engines and cars, 
and the usual appliances of a locomotive establish- 
ment. It is intended that every second division 
shall be thus provided, so that all the ordinary 
repairs and requirements shall be available at one 
end of each division. By this arrangement Brandon, 
the end of the first division, and Moose Jaw, the 
end of the third division, will simply be changing 
places, any repairs necessary being done at Winne- 
peg for the first division, and at Broadview for the 
second and third divisions, 

The Qu’Appelle Valley has attracted attention 
from the system first introduced here, and adopted 
from Minnesota, of large joint-stock farms. The 
first and perhaps so far the most succeessful of these 
is the Bell Farm. The head-quarters of this con- 
cern are at Indian Head Station, 312 miles west of 
Winnepeg, where are also the Indian agency for the 
Qu’ Appelle district, and the largest and best-finished 
brick hotel in the north-west. In 1881, Major 
W. R. Bell, of Brockville, made arrangements for 
a great wheatfield of 64,000 acres, one half of 
which he purchased from the Canadian Government, 
and the other half from the Canadian Pacific Rail- 
way. With several leading capitalists, he organised 
his company with a capital of 600,000 dols., and in 
1882 operations were commenced. On the 15th of 
June the ploughs commenced breaking the turf, 
the buildings were started on the 13th of August, 
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and 2700 acres of land were seeded with wheat | 


which produced an average yield of something over 


20 bushels to the acre, and was sold in the fall | 
| acre of garden ground rent free. 


at the elevator at Indian Head at 89 cents, 3s. 9d. 
. sterling, per bushel, or 30s. per quarter. In Sep- 

tember, 1883, no less than forty farm-houses had 
been built, 9000 acres were under the plough, of 


which 3400 had yielded excellent crops, over 90,000 | 


bushels of very superior wheat, and the whole was 
working in perfect order. 


During the last year | 


they built twenty-two homesteads, in addition to | 
eighteen the year before, each with a stable attached, | 


at a cost of 800 dols. each, besides two barracks for 
the extra hands employed during harvest. 
erected, besides a granary for 30,000 bushels and a 
seed granary for the farm, a blacksmith’s shop, and 
other nécessaries, the gross expenditure to the end 
of 1883 being 244,720 dols., of which 162,346 dols. 
had been laid out during that year on capital 
account alone. This Bell Farm aims at more than 


the Minnesota idea of a large farm ; it is in fact a | 


huge colonisation scheme, intended to bring the 
land first into cultivation with the facilities due to 


sufficient capital, division of labour, and thorough | 


organisation, and when this has been accomplished to 
divide the 100 square miles that the farm now covers 
into 300 farms, each with a comfortable residence, 
stabling, and shedding enough for the stock. It is 


then intended to value these farms with the stock | 


They | 


and implements upon each, and the men who | 


helped to carry out the improvements are each to 
haye the offer of his own farm at the valuation 





price, he paying for the same in five or ten annual | July there are nearly two hours more daylight in 


instalments. 


In the mean time each man receives | Manitoba than in Ohio. 


It is not heat alone 


84/. per annum as wages, and his house and one | that is wanted to bring wheat to maturity, but the 


Major Bell cal- 
culates that they will be able to get 9000 acres 
under wheat in 1884, 18,000 acres the next year, 
and 25,000 acres in 1886, by which time he expects 
to have for sale 500,000 bushels of wheat for the 
year’s surplus. ; 

In one respect this wheat district is remarkable, 
and that is for the quality of the grain produced. 
Mr. Archibald, the well-known proprietor of the 
Dundas Mills, in Southern Minnesota, visited 


Manitoba for the purpose of finding a seed that, 


should improve their spring wheat, the quality of 
which he found was gradually deteriorating or 
softening, and he wanted a mixture that would 
restore its hardness. This he found in Manitoba, 
but the thing that astonished him more was the yield 
of this superior quality of wheat. ‘* Look,” said he, 
‘‘we have had a good harvest in Minnesota, but 
you will only find two well-formed grains in each 
group or cluster forming a row, but here in Canada, 
the rule is three grains in each cluster. That is the 
difference between 20 and 30 bushels per acre.” 
There is a physical cause for this improvement in 
the Manitoba and Assinibora wheat over that 
grown south of the line in the United States. The 
nearer the northern limit of its growth the finer is 
the quality, the soil is better suited for it, and the 
duration of the sunshine is longer when the ears 
are ripening. From the 15th of June to the 1st of 


| 
| 





greater the amount of solar light the better the 
result. 

This wheat-growing question for the supply of 
Great Britain, seems now to be almost settled in 
favour of this country. For the 36 millions of 
people to feed in the old country it seems that five 
bushels per head, or 180,000,000 bushels of wheat, 
are required. 

Quarters. Bushe!s, 
For the 14 years from 1866 

to 1880 the average home 

production was ... ... 11,583,000 92,664,000 
And there were importe 

an average of ... 10,842,000 86,736,000 


Together ... 22,425,000 179,400,000 
But during this 14 years the average home pro- 
duction for the first nine years was 12,282,666 quar- 
ters, whilst for the last five it was reduced to 
9,115,111 quarters, the British-grown wheat having 
fallen off, in round numbers, 25 per cent. The 
result is that now it requires an average of 
110,000,000 bushels of imported wheat to feed the 
people per annum, and if the production falls off 
more, whilst the population increases, the amount 
required to be imported will be further increased. 
The fact is that in consequence of the necessity for 
the use of expensive manures, the high rents, and 
possibly the exhaustion of the soil, this particular 





| branch of farming is likely to be smaller still than 
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it has been in Britain, and as it has already become 
in the State of New York and the older parts of 
Canada, will cease to be profitable, in competition 
with the immense virgin soils of the Western 
States and the north-west of Canada. Supposing 
only one-fifth of the 375,000,000 acres of wheat 
land said to be available in the Canadian north-west, 
to be brought’ into cultivation, supposing in addi- 
tion that the average yield is only 21 bushels to the 
acre and that six of this is reserved for seed and 
local consumption, it still leaves 1000 millions of 
bushels as the capability of this country to export. 
By the evidence of one of the delegates, Mr. Wallace, 
of Nithsdale, supported by several of the others, 
wheat can be grown in Manitoba and sent to Liver- 
pool at a net cost of 26s. per quarter, or 3s. 3d. per 
bushel. This delegate exhibited a sample of wheat 
grown for thirteen consecutive years without 
manure, and which had averaged the last year 30 
bushels to the acre. As another of the delegates 
expressed it in going over the items of cost of the 
wheat productions here ; ‘‘Satisfactory as these | 
figures are to the British consumer, they are not 
very encouraging to the British wheat grower. For 
his fuller berried wheat, richer in starch but poorer 
in gluten, he may get 3s. or 4s. per quarter more 
than can be realised for the Canadian wheat, but 
42s. to 45s. a quarter, which is all that wheat is 
likely to average for years to come, cannot be re- 


munerative to the British agriculturist. Mr. 
Barclay, M.P., in the Fortnightly Review says, ‘I 


believe that hope is maintained, in some quarters, 
by the notion that the supply of agricultural pro- 
duce from America will fall off ; this hope is based 
on the expectation of an increase in the cost of 
transport, and of the inability of the American 
farmer, in the face of an increased home demand, 
to grow wheat as cheaply as he has hitherto done. 
It seems to me that, for some years to come at all 
events, these expectations will prove delusive. It 
cannot be doubted that, in the Western States, 
wheat can be raised on the grand scale at a price 
with which the British farmer cannot compete, as- 
suming that he continues to pay the same rents. 
From the improvements to be expected in steamers, 
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and the increase in competition, by the opening of 
new lines of communication by land and by water, 
the reasonable prediction is that the rates of car- 
riage will be lower in the future than in the present. 
I cannot, therefore, bring myself to think that we 
have seen the last of American competition, or that 
the lowest point in agricultural depression has yet 
been reached.” This refers only to American com- 
petition. How much more important and dis- 
couraging to the British farmer must be the inevit- 
able result of opening up the Canadian wheatfields. 
The average wheat crop of Manitoba and Assinibora 
is 33 percent. better than the average from the best 
of the American wheat-growing districts. The official 
returns give an average to Minnesota of 17 bushels 
per acre ; Massachusetts, 16; Pennsylvania, 15; 
Wisconsin, 14; and Ohio only 12.8, whilst the 
reports to the Minister of Agriculture, in Canada, 
show that the average in Manitoba is nearly 30 
bushels, and the weight from 62 lb. to 66 Ib. to 
the bushel. 

Regina, 356 miles from Winnepeg, to which the 
road was opened October 1, 1882, is the capital 
of the new Province of Assinibora, through which 
the railway runs for 270 miles. The site of this 
place was selected by the governor, Mr. Dewdney, as 
the capital, and immediately there was a wild out- 
cry about the affair, as if some most important poli- 
tical blunder had been commiitted. The situation 
was described as a flat, treeless, uninviting prairie, 
entirely devoid of good rolling ground, and extend- 
ing in every direction over the same dreary country. 
The Creek upon which it is located, rejoices in the 
disagreeable name of the Pile of Bones Creek, which 
is not so pretty as Wascana, the Indian name, which 
means the same thing, and ought never to have 
been translated, because now they cannot get it 
back again to the original appellation. It was 
asserted that this stream froze solid to the bottom 
every winter and ran dry every summer; that no 
fuel could be obtained excepting wet poplar, which 
costs 12 dols. per cord, and this was not so econo- 
mical as the Souris lignite, which was worth here 
28dols. per ton. However, the mounted police 
head-quarters were moved here, the Government 








voted 20,000dols. to start the public buildings, 
during the year temporary wooden structures for 
the accommodation of the Governor-General were 
erected, and last year an additional vote was 
passed to complete these. In a very short 
time every quarter section of land within ten 
miles was taken up by purchasers or squat- 
ters, and under the combined impulse of the 
Government, the Pacific Railway, and the North- 
West Land Company, the tewn soon began to be 
marked out, and to assume regularity and order. 
Not far from the station to the north is a big basin 
in the ‘‘ Pile of Bones,” or Wascana River, as 
nobody now calls it, which was dammed and forms a 
large natural reservoir. On the south and west of 
this plots have been allotted for public parks. On 
the south portion of what was laid out as the prin- 
cipal block, the Ontario Bank picked a site for their 
intended new bank building, and the Merchants’ 
Bank picked another site lower down the street. 
The Government have reserved three or four plots 
for public buildings, and the six leading churches 
each selected asite for their chapels to accommodate 
the large congregations that were on their way, but 
not yet arrived. This was in October, 1882. In 
six weeks there was a population of between 800 and 
900 people, and in fourteen weeks there were 
97 first-class buildings, 52 second-class or more 
temporary buildings, and altogether 177 houses in 
which people were living, besides the police bar- 
racks, the Governor’s residence, and a number of 
small houses, built in connection with the railway, 
and in which 150 people were living. In the same 
time the Presbyterians and Episcopalians had each 
organised a congregation, and the former had already 
a portable building erected to serve both as church 
and manse. The Methodists actually built and 
dedicated a church within sixteen days from the 
time that the first plank was on the ground, and in 
a week after its completion they gave an entertain- 
ment and lecture, and at its conclusion took up a 
subscription which defrayed the whole cost, ex- 
cepting 100dols., whilst the ladies, in a second effort, 
raised half the cost of a first-class organ. 

In breaking new land three horses or mules are 
yoked in a single plough, which turns over from 
two to two and a half acres per day, the sod turned 
over being 10 in. to 15 in. wide and 2 in. thick. 
This work is usually done in June or July; the 
whole is then ploughed inthe fall and sown the 
following spring. Seeding commences as soon after 
April begins as the frost will permit, and harvest 
begins August lst. The ordinary seeding is from 
one and a half to two bushels per acre. The self- 
binding reaping machines take three mules, a driver 
and two stokers for each machine, which will cut 
from 12 to ld acres per day, and two or three days 
after these commence, the steam thrashers are set 
to work, each turning out 1000 to 1200 bushels 
per day, using the straw for fuel. The wheat is 
taken from these direct to the railway elevator. As 
soon as possible after the harvest the ploughs are set 
to work on the stubbles and back-setting the new 
land for the spring crops, the whole of the wheat 
being sown in the spring-time. For ploughing they 
use double sulky ploughs, with 16-in. shares, 
drawn by four horses, travelling from eighteen to 
twenty miles per day, and turning over five acres of 
land, whilst the men ride upon the ploughs. On 
this system an acre of wheat costs 30s. to 35s. to 
cultivate, which on the basis of 25 bushels to the 
acre, is about 1s. 4d. a bushel, and as the selling 
price at the elevator last year was 88 cents, or 
3s. 8d., the profit on this description of farming is 
enormous. Of course to do this work well and 
realise the best results requires a knowledge of farm- 
ing, some previous experience, and some means ; 
and probably one reason for the orderly, well-edu- 
cated, and superior class of people that are so 
rapidly filling up the country, is that the employ- 
ment addresses itself to just that middle class of 
young men who with sufficient means to start here, 
but not quite enough to do the same thing ‘‘at 
home,” know that energy and industry must com- 
mand success, whilst it holds out scanty encourage- 
ment for the rowdy element that disgraced the name 
of manhood in the early settlement of the Western 
States. Still it is marvellous where the people 
come from that are taking up these western _ 
lands, closely following the track of a railway 
building three miles per day, dotting the country 
with houses every quarter of a mile of its area 
and building towns every ten miles along its course. 
At Virden, a small station west of Brandon, with 
nothing extra to mark its position, the telegraph 
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receipts for the first few months after the office was 
opened averaged 400 dols. per month, for prepared 
messages only, principally 25 cents., a shilling 
each, those for longer distances being mostly pay- 
able at their destination, and therefore not included. 
At Regina in a shed of unplaned boards, witha 
canvas tent drawn over it to keep out the wet, a 
storekeeper took 7000 dols. in cash for goods sold in 
three weeks. 





COMPOSING MACHINE AND ADJUSTING 
APPARATUS. 

Messrs. F. Wrvitt Anp Co., of 69, Old-street, Lon- 
don, are introducing into this country a type com- 
posing, adjusting, and distributing plant, the invention 
of Messrs. Fischer and Von Langen. These machines 
are already in successful operation in Berlin and in 
the oftice of the Cologne Gazette. On pages 78 and 79 
we illustrate the two former, and in an early issue we 
shall give engravings of the distributing machine. 
The whole of the machines are characterised by great 
ingenuity, and they are well worth attention. 

Upon first glancing at the composing machine one 
notices that it is in some respects similar to a small 
organ, as there are rows of keys which a compositor 
touches when he is setting up type, and there are vertical 
tubes in which the type are stored. The mechanism and 
working parts of the machine are attached toa base- 
plate which stands upon a cast-iron table, so that the 
keys and the point where the letters are delivered, are 
at a convenient height from the ground. The keysare 
arranged in transverse parallel rows upon castings, 
which are bolted to the base-plate of the machine. In 
each lateral row,* of which there can be any number, 
there are nine keys, one behind and a little above 
the other. Immediately behind the keys the letters 
are stored in vertical tubes, and these tubes are like- 
wise arranged in transverse parallel rows, each key 
having a tube that corresponds with it, and to which 
it is connected by means of a spring. Into the cast- 
ings which carry the keys, pillars with horizontal arms 
are screwed, and the tubes hang on these arms by 
means of hooks rivetted on them. At the bottom of 
each rectangular tube there are two bearings, or feet, 
upon which the letters rest longways on their sides, 
and piled up one above another, the head of the letter 
being on the left hand of the compositor when he is in 
front of the machine. The feet of the tubes hang in 
longitudinal canals, which for a certain distance are 
parallel, but afterwards converge one into another. 
Upon the sides of the canal, where they are parallel, 
there are a number of stops—one opposite to each tube. 
Each stop is adjusted so that it is nearly as thick as a 
letter in the tube in front of it. Beneath the canals a 
belt runs at a very high velocity.+ Now, therefore, 
when a key is pressed, the lower end of a tube that 
corresponds with that key, is drawn towards the com- 
positor and over the stop piece on the side of the 
canal, the bearings or feet which support the latter 
passing on each side of the stop. While this is taking 
place the bottom letter in the tube remains stationary. 
The stop piece prevents it moving with the tube while 
the bearings and tube are being withdrawn ; but, as 
soon as the bearings are withdrawn, one letter, and 
one letter only (the opening in the side at the bottom 
of the tube not being large enough to admit of more 
than one letter passing out at once) drops on the end- 
less belt, and is carried away to the fall or passage 
that leads to the point at which it it delivered. When 
the pressure is taken off the key the tube is returned 
to its normal position by a spring. 

The fall, into which the canals deliver the letters, is 
a contrivance for changing their position from a hori- 
zontal to an upright one, and this is done by the 
letters sliding down an inclined plane in front of a 
pusher, which then delivers them into a galley, as 
shown in the illustration, or into an endless line. 
Before the letters arrive at the point where their 
direction is changed, they have to pass under a brake 
wheel, on an axle running in a bearing which is free 
to slide, so that the wheel puts the same pressure on 
each letter whatever its thickness may be, and as the 
speed at which this brake wheel revolves is con- 
siderably less than that of the endless belt, the letters, 
when passing under it, are checked and drawn 
forward at a uniform speed, to such a position that 
they tilt themselves and slide down in front of the 
pusher. 

The galleys into which the typeare delivered in the 

manner just described, consist of flat pieces of iron, 
which have a number of chases on their upper sides, 
-formed by thin steel plates being letintothem. These 
chases are parallel and equidistant from one another, 
also they area little wider than the body of the letters, 
being set up so that the type can easily slide along 
them ; inside each chase is a friction clutch. 





* The machine which Messrs. Wyvill and Co. have in 
operation at 69, Old-street has thirteen lateral rows of 
keys, making 117 different letters, < 

t About 300 ft. per minute. 





When the machine is arranged for working with 
galleys, one of them is put on a sliding saddle, which 
is at such an angle that the letters have a tendency to 
fall away from the pusher. The saddle is at right 
angles to the endless belt, and is drawn forward by a 
weight which hangs over a pulley placed under the 
slide ; it has also a rack on one side into which two 
pawls work. When therefore an empty galley is 
placed upon the machine, the slide is pulled back by 
hand until the first chase is immediately opposite the 
foot of the fall, and it is held in this position by the 
pawls, which are pressed into the rack by a spring. 
The friction clutches having been placed on the side 
of the galley nearest the fall, everything is ready for the 
compositor to set to work, and upon the letters being de- 
livered by the pusher into the chase, the friction clutch, 
which holds the type in an upright position, is forced 
along untilit comes into contact with a sliding pin, 
which enters about ? in. into the chases, the steel 
plates or ridges of the chases being recessed so that 
it can pass from oneto another. This pin is connected 
with an indicator and bell ; when therefore the pin is 
moved, it moves with it a pointer working on the 
face of a graduated plate, and releases the hammer of 
the bell. As soon as the bell is struck the attention 
of the compositor is drawn to the indicator, so that he 
can see at a glance how full the line is which is being 
set up. The hammer is adjusted so that it strikes the 
bell before the line is terminated in order to give the 
compositor an opportunity of either dividing a word 
or filling up the vacant place with blanks or spaces ; 
by this means the lines are almost adjusted in the 
galley. 

When the compositor sees from the indicator that 
the line is full he presses a button on the right of the 
keys ; this button, being connected with the pawls, 
allows the saddle to advance half a tooth forward, or 
to a distance equal to half the pitch of the teeth; 
by this movement another chase is brought opposite 
to the foot of the fall ready to receive another line of 
letters. 

When the galley is completely full of lines of letters 
partially adjusted, the saddle is drawn about 4 in. for- 
ward by hand and fastened in this position by a hook. 
A bar on the same side of the chase as the fall, is then 
detached from the machine, and by means of a hook 
and pin attached to the galley, when it, together with 
the bar just mentioned, which prevents the letters from 
falling out of the chase, can be taken off the machine 
and replaced by asecond galley and bar. 

The galley thus filled with composition is taken to 
the adjusting apparatus, which has a similar saddle 
on a slide to that on the composing machine, only 
instead of its being in almost horizontal position, and 
being drawn forward by a weight, it is nearly vertical, 
and the galley and saddle are pushed up by hand, but 
slide down by their own weight, pawls working ina 
rack on the slide only allowing it to fall at one move- 
ment toa distance equal to the width between the 
centre lines of the chases, so that after the type has 
been taken out of one chase, and the pawls -have been 
moved, the galley falls so that another line can be 
taken out. 

On the left of the vertical slide upon which the 
galley works there is a frame, the longitudinal sides of 
the frame being the exact width to which the lines have 
to be adjusted ; between these longitudinal sides there 
are two sliding blocks; between the frames and the 
galley there is a passage through which the types are 
pushed by hand ; the bottom of the galley, the bottom 
of the passage, and the bottom of the frame are all in 
one plane. Above the frame where the letters are 
made up into solid blocks, there isa store of letters and 
spaces arranged in vertical tubes, each different letter 
having a separate tube. The type are put into these 
tubes so that the heads of the letters are towards the 
person adjusting the lines, and the feet of the tubes 
are so arranged that, upon their being pressed, the head 
of the bottom letter is forced out of the tubes a sufli- 
cient distance to enable the compositor to draw the 
letter out and use it for adjusting the line. The great 
advantage of this arrangement is, that when a compo- 
sitor picks up a letter it is always the right way up. 
Hence when any one is adjusting matter, after the 
galley has been puton the saddle of the slide, the first 
chase is brought opposite to the passages leading to 
the frame, the clutch in the chase is taken out and the 
matter is pushed along the passage on to a plate restin 
on the bottom sliding block in the frame, then, should 
the line require any adjusting, this is done, and after 
that the top sliding block, which is fastened toa lever, 
is drawn down, so as to push the adjusted lines into the 
frame, and allow room for the next one to slide along 
above it. The handle of the top sliding block being 
released it is drawn back to its normal position by 
a spring. The plate resting on the bottom sliding 


block is then drawn away from under the letters and 
put above them, so that the next line may have a 
smooth surface to slide and be adjusted ; on the handle 
which works the pawls being then touched, the 
galley falls and the next line is in position to-slide into 
a frame. 

To return to the composing machine. As up till now 





it has been found impossible to adjust lines me- 
chanically with sufficient accuracy for practical use, 
some people consider it more convenient to have the 
letters set up in an endless line, and therefore the 
composing machine adjusting apparatus have been 
designed so that they can be worked. either with a 
galley or an endless line, and can in a few minutes be 
altered from one arrangement to the other. After the 
machine has been worked with a galley all that it is 
necessary todo, to alter it to an endless line, is to dis- 
connect the lever that actuates the indicator and bell, 
remove the saddle from the slide, and take off the 
slide, and the casting in which the sliding pin works. 
After this has been done, a casting, which has one 
chase or passage in it, has to be attached to the frame 
of the machine ; the casting has on its under side a 
wrought-iron strut projecting from the machine to 
hold the tube into which the letters are delivered. 
The chase in the casting being opposite to the fall the 
letters are pushed direct into it against a clutch which 
slides with them into the tube, the casting being 
recessed to receive the tube. As soon as one tube is 
full of letters it is lifted off the casting and strut, and 
an empty one is put in its place. The tubes that are 
full can then be taken to the adjusting apparatus, 
which is so arranged that the letters can be pushed 
direct into the passage which leads to the frame. 
(To be continued.) 








CENTENARY OF THE HIGHLAND AND 
AGRICULTURAL SOCIETY OF SCOTLAND. 
ScoTLAND was early astir in the way of founding 
organisations having for their aim the improved culti- 
vation of the soil, for so far back as the year 1723 there 
was brought into existence a corporation bearing the 
pretentious title of ‘‘‘The Honourable Society of Im- 
provers in the Knowledge of Agriculture in Scotland.” 
That Society, however, bore good fruit, judging by 
the other institutions that it was the means, directly 
or indirectly, of calling into being, not the least im- 
portant of them being the Highland Society of Scot- 
land, which for many years has borne the fuller title 
which heads this notice, and is this week celebrating 
its centenary in Edinburgh, the city of its birth. It 
would be difficult to overestimate (the national good 
which has resulted from the establishment of the 
Society in question, alike by its annual shows, by 
the diligence which it has shown in furthering agricul- 
tural education in the fullest meaning of that term, 
and by stimulating counties and lesser districts of 
country to form societies more or {less similar to itself. 
Very early in its history the Society had a Royal 
Charter, and in order that the Society’s sphere of 
operations might be further extended, a new charter 
was obtained in the year 1834. But so far back as the 
year 1806 an Act of Parliament was passed granting to 
the Society the sum of 800/. a year for ten years ; then 
in 1836 a grant of 300/. per annum was begun and 
continued for ten years; and in 1844 a lump 
sum of 5000/. was granted by Parliament to the 
Society. There are now about 5300. members on 
the Society’s roll, and its reserve capital is upwards of 
70,000. For many years the Society has been most 
active and diligent in its encouragement of all inven- 
tions calculated to be of practical value in economising 
labour on the land, or rendering it more efficient. The 
first reaping machine, invented by the Rev. Patrick 
Bell, of Carmyllie, gained, in 1827, the Society’s pre- 
mium of 50/. and forty years afterwards the inventor 
was presented with a testimonial amounting to 1000/. 
by the agriculturists of Scotland in recognition of his 
eminent services in producing an implement which had 
done so much to lighten the labours of the harvester. 
It was under the auspices of the Society that the steam 
plough was introduced to Scotland in the year 1837, 
when the first trial was made on Lochar Moss, near 
Dumfries. During the night, however, the plough 
disappeared in the moss, where it still lies buried, 
But the Society did not relax its efforts in favour of 
having steam applied to the cultivation of the land, 
and its action was ultimately to some extent successful. 
The annual shows of stock, implements, &c., have 
been held as far north as Inverness and Aberdeen, and 
as far south as Dumfries, Kelso, and Berwick-on- 
Tweed; but now the movements of the Society 
embrace no more than eight towns, and even some 
of them might with advantage be dropped out of 
the ap gute as the shows held in them generally 
result in a serious loss rather than gain to the Society. 
Prior to the present year ten annual shows have been 
held by the Society in Edinburgh, and the centenary 
show being held this week is the eleventh. Nine have 
been held at Glasgow, but in no other town have more 
than seven annual shows been held. Strenuous efforts 
have been made to render the centenary exhibition 
the largest and best that the Society has yet held. 
The ground inclosed is about forty acres in extent, 
being more than on any former occasion. There is an 
unusually large number of entries in the various classes 
of live stock, and the premiums offered for competition 
amount to the handsome sum of 4343/., or more than 
one-third greater than in connection with any previous 
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annual show. By way of giving some additional éclat 
to the centenary celebration, a number of the office- 
bearers of the two leading Agricultural Societies of 
England and Ireland, have been specially invited to 
attend and take part, as also commissioners represent- 
ing various foreign governments. 

Contrary to the former practice of the Society, no 
prizes have been awarded during the past few years on 
account of implements and machinery exhibited at 
the annual shows, though in some cases premiums have 
been given on account of implements that have been 
successful in actual competitions in the field. On the 

resent occasion premiums of a total of 100/. are offered 
the following machines: 1. Exhaust fan for agri- 
cultural purposes, to be worked by hand, horse, or 
steam power. 2. Broad-cast manure distributor, suit- 
able for all kinds of artificial manures. 3. Machine, 
at a price within ordinary farmers’ means of acquisi- 
tion, adapted for cleaning all sorts of grain and other 
seeds from weeds. 4. Cream and milk separator. 
5. Machine for working butter. 6. Travelling steam 
engine, suitable for drawing reaper, binder, and for 
other farmwork. For each competition, with the 
exception of No. 4, several entries have been made. 

The number of exhibits entered under the general 
head of implements is 2241, a total which has 
been exceeded on two or three previous occasions, 
especially at the last Glasgow show in 1882, when the 
number reached was 2622. All the famous makers of 
agricultural implements and machinery in England are 
represented on this occasion, many of their exhibits 
having been brought direct from the Royal Show at 
Shrewsbury, on which account it is scarcely neces- 
sary to enlarge upon them, Many of the Scotch 
makers have made a step in advance in respect 
of machines that are either new or in process of evolu- 
tion towards a condition of greater perfection, and 
now bring them to challenge the criticism of the 
farmers. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 11, 1884. 

TuE condition of the American blast furnaces is as 
follows : there are 279 furnaces in blast and 424 out of 
blast. Weekly capacity in blast, 84,859 tons ; capacity 
out of blast, 87,701 tons; of those in blast, 80 are 
charcoal, which might be cast out of the account of 
the others, 101 are anthracite furnaces with a 
weekly capacity of 26,949 tons. One year ago the 
number of anthracite furnaces in blast was 124; two 
years ago, 164; there are 98 bituminous furnaces in 
last against 144 three years ago. The total make of 
pig iron last year was 5,146,972 tons. The produc- 
tion for the first half of this year is estimated at a 
little under 2,250,000 tons. This decline in the number 
of furnaces in blast and their producing capacity, is 
the natural result of the unprofitable condition of the 
iron trade, the falling off in railway building, and 
the general sluggishness of the demand in all parts of 
the country. American railway building sustains 
about the same relation to the iron trade here, as the 
shipbuilding industries of Great Britain sustain to the 
iron trade there. There is but little to be said in 
regard to business. The general falling off in activity 
is likely to be indefinitely continued, not because 
prices are not low enough, but because there is a 
very strong feeling abroad that we have as many 
railways as we can take care of for the next two 
or three years, and a good deal more manufactur- 
ing capacity than we can keep busy. The Bessemer 
steel rail men are seeking orders for rails at 30 dols., 
and are finding fewer of them than they found a year 
ago at 35 dols.; the wonder now is what the bottom 
ees of steel rails will be ayear hence. One company 
nas just made a 10 per cent. reduction in wages, and it is 
probable that others will do the same. The railmakers 
are complaining of a competition they cannot control, 
and, what is worse, of a sluggish demand, which it is 
possible may drive them into a shutting down of some 
of their works until the dawn of brighter days. The 
demand for merchant steel, steel plate, car iron, and 
shipbuilding iron still continues of moderate propor- 
tions, but not sufficiently active to prevent a shading 
of prices. A large order has just been secured in a 
near-by town for structural iron, amounting to several 
thousand tons, for Brooklyn. Merchant iron is had 
readily at 1? cent; nails can be had in thousand keg 
lots at 2.35 dols. ; 2000 or 3000 tons of plate iron were 
ordered in this market within two or three days, and 
the mills obtaining the business are now safe for the 
summer. Several manufacturing conventions are being 
held this month ; our manufacturers have a good deal 
of complaint to make over narrow margins, because 
they have never yet become accustomed to diminutive 
profits, and think it is about time for another boom to 
come, so that they can charge their own prices. This 
hope will never be a The question of manu- 
facturing tin-plate in the United States in competition 
with Welsh makers has long been a subject of dis- 
cussion. The cost abroad is estimated at 33 dolls. ; 
the cost here, in the neighbourhood, 56 dols. This 
is an insuperable objection. Nothing less than a duty 





of 2} cents to 24 cents per Ib. will secure the establish- 
ment of this industry, and in the present condition of 
the public mind in reference to tariff matters it is not 
likely that this duty will be secured. 





THE PATENT LAW. 
To THE Epitor oF ENGINEERING. 

Sir,— Your correspondent who signs himself ‘‘ J. R.” 
appears to have written his incorrect letter under the 
influence of prejudice. 

That the reduction of fees in the early stages of what I 
may call *‘ patent leases,” is a very great boon to poor 
men, is now beyond dispute. Such persons are now 
capable of securing their inventions, and obtaining 
purchasers, at a very small outlay, and I could name 
several instances which have come under my own obser- 
vation in which they have done so, and that at a much 
less cost than in the United States. 

‘J. R.” repeats the statement, which has been often 
contradicted, that a patent can be obtained in the States 
for 7/.10s. This is anerror. The fees alone amount to 
that, and heis not a wise man who :“‘ does it himself,” 
even in that land where “‘ distance lends enchantment to 
the view” of “J. R.” Imust remind him that great skill 
is necessary to secure a patent there ; that carefully pre- 
pared drawings are necessary; that applications are 
rejected and re-presented, argued and fought out by 
skilled patent attorneys; and that all this has to be paid 
for. And, toconvince ‘‘.J.R.” that America is not yet 
the rosy land that he appears to think, I would refer 
him to the speech of the Hon. Orville H. Platt, of Con- 
necticut, which was delivered in the Senate on the 31st 
March, 1884, consisting of 54 closely printed pages, very 
much of which would have been applicable to England 
in 1883, but not in 1884. The Hon. O. H. Platt is not 
quite so satisfied with the American patent law as 
* J. R.” appears to be. 

Yours truly, 


Tuomas Moy. 
8, Quality-court, July 21, 1884. 








‘“WIND PRESSURE.” 
To THE Epiror oF ENGINEERING. 

Sir,—I have only just read the letter signed ** G. 
Pinnington” in your number of July 4. 

He proposes to indicate the vacuum (reduced pressure) 
at back of the surfaces by means of barometer. If he can 
do this, he can‘also indicate the increased pressure at the 
front by the same means, which would enable him to do 
away with the motion of the surfaces, and to make these 
of any size he chooses, 

Yours faithfully, 

Madrid, July 21, 1884. Tt. A. G. 








ROLLER MILLING. 
To THE EpiTorR OF ENGINEERING. 

S1r,—I am receiving your paper here regularly, and in 
your last issue of July 11, I see an article under the head- 
ing of *‘A Modern Flour Mill.” Further on I find that 
the writer of that article qualifies the mill in question as 
the latest and most efficient development of the English 
gradual reduction process. 

Now, seeing that the mill constructed by the firm you 
mention, is the first attempt. by these gentlemen in the 
automatic gradual reduction process, it speaks volumes 
for their confidence, or for the confidence of the writer of 
your article, to call it the latest and most efficient de- 
velopment. I beg to inform you that the mill in question 
is neither the latest, nor is it likely to be the most efficient 
mill lately built, for since the mill was started, I have 
started several others, neither of which required weeks of 
tentative running. 

The total number of complete mill plants erected by me 
during the last few years in Great Britain and Ireland, 
amounts now to over ninety. There are half a dozen 
each in Glasgow and Liverpool alone. In the latter place 
one for the Liverpool North, Shore Rice and Flour Milling 
Company, Limited, producing 10,000 sacks of flour a 
week, or, say, one sack of flour a minute, being by far the 
largest complete roller mill in the United Kingdom. The 
weekly capacity of the roller mills erected or erecting by 
me, is now about 150,000 sacks of flour. 

So far from weeks of tentative running being required 
in any of the mills I start now, it is the usual thing for 
my men to put on the wheat, start the mill, and take off 
the flour without ever stopping the mill again, except for 
religious scruples. 

In justice to myself I think I may say that the first 
complete roller mill plant (without the use of millstones in 
any shape or for any purpose whatever) was built by me 
in 1878-1879, and that since then I have built a far larger 
number of roller mills than any of the competing firms 
which sprung up after me. 

I inclose copy of a map showing the spread of my 
roller mill system in Great Britain and Ireland, but since 
it was printed the number has been considerably in- 
creased. I also send you a small book, ‘‘ Facts on Roller 
Milling,” which I got printed for distribution at the late 
millers’ convention in Stockton. 

I have at the present moment in hand roller mill plants 
for the following places: Nottingham, Sheffield, Leeds, 
Warrington, Manchester, Whitley Bridge, Sowerby 
Bridge, Banbury, Matlock, Exeter, Elland, Glasgow, 
York, London, Bombay (the first complete roller plant 
for India), and Melbourne. Yours truly, 

Henry Simon. 

P.S.—The mill going to be erected by me in London is 
for one of the largest millers, and will be capable of 

inding 7000 sacks per week; it will be started in 
November, although the order was only received last 


week. Whilst writing these lines I receive advice from 
my Manchester office of a further complete order for 
Glasgow, and one for Hull. You will therefore see that 
the | oo which I predicted long ago is going on 
rapidly. 
Weissbad, Canton Appenzell, Switzerland, 
July 16, 1884. 

[The Albert Bridge Mills had not been running experi- 
mentally as Mr. Simon appears to have understood, but, 
as a matter of convenience, they were started some weeks 
— formal opening ceremony could be held.— 

oD. E. 








FOREIGN AND COLONIAL NOTES. 
Victorian Railways.—The Victorian Railway Commis- 
sioners are taking steps to have effective brake power 
applied to all passenzer trains upon the Victorian Govern- 
ment railways. The Railway Department is also to be 
generally reorganised. 


The Electric Light at Melbourne.—A tender of the Aus- 
tralian Electric Light Company has been accepted for 
lighting the Victorian Parliamentary buildings. The 
light is to be supplied to the chambers and vestibules. 


German Coal Exports.—The aggregate quantity of coal 
exported from Germany in the first four months of this 
year was 2,763,884 tons. The corresponding exports in 
the corresponding period of 1883 were 2,684,999 tons, 

New South Wales Railways.—Tenders have been opened 
at the New South Wales Department of Public Works 
for an extension of the railway from Goulburn to Cooma, 
between Burgendore and Michelago. Five tenders were 
received, the lowest being that of Messrs. A. Johnston 
and Co., 497,766. Seven tenders were also opened for 
the erection of railway station buildings at Burgendore. 


Tricycles in Victoria. —The Postmaster-General of 
Victoria has decided to make a trial of the tricycle postal 
delivery system at Portland, Sale, and Ararat. If the 
plan should be successful he will have it extended to other 
districts at an early date. 


Brisbane Tramways.—The Brisbane Tramway Company 
has provisionally accepted the tender of an English firm 
for rails and fastenings, to be delivered in Brisbane com- 
plete in four months, the price being 16 per cent. below 
the estimate of the company’s engineer. 


A Mammoth Ferry Boat.—A mammoth iron ferry boat 
named the Kalama, and built for the Northern Pacific 
Railroad, has just been launched at Portland, Oregon. 
The boat will be used by the railroad company in trans- 
ferring passengers and freight across the Columbia, con- 
necting the Portland Branch with Puget Sound. The 
boat will be ready for service at the close of this month. 


Bessemer Steel.—The production of Bessemer steel in the 
principal countries of the world last year is estimated at 
4,852,956 tons. This total was made up as follows: 
Great Britain, 1,553,380 tons ; United States of America, 
1,119,576 tons; Germany, 955,000 tons ; France, 440,000 
tons; Belgium, 220,000 tons; Sweden, 50,000 tons; 
Russia, 340,000 tons ; and Austria, 175,000 tons. 


Fire Plugs at Philadelphia.—Mr. Ludlow, chief engi- 
neer of the Philadelphia Water Department, after an 
exhaustive examination of the various kinds of fire plugs, 
has decided to.adopt a three-way plug, which is said to 
be the most complete arrangement now in use. Attach- 
ments to a single plug can be made by two fire engines 
and one line of hose at the same time, thus giving three 
streams of water, where one is given under the present 
system. It is expected that over 100 of the improved 
plugs will be introduced in various parts of Philadelphia 
during the current year. 


Belgian Rails.—The exports of steel rails from Belgium 
in the first five months of this year, amounted to 16,512 
tons. The corresponding exports in the corresponding 
period of 1883 were 15,005 tons. 








INEFFICIENT BRAKES ON THE MANCHESTER, SHEFFIELD, 
AND LINCOLNSHIRE Raitway.—In connection with the 
Penistone disaster, and our article thereon in this week’s 
issue, the following case is not devoid of interest. About 
9.15 p.m. on Monday night last, the 21st inst., a heavy 
returning special train from Boston to Sheffield, was de- 
tained at Manton, two miles on the Retford side of 
Worksop, until the train from Mansfield rid Worksop, 
was got well on its way to Sheffield. A second special 
from Grimsby to Sheffield was standing behind the 
Boston train, but protected by the block at Chequer’s 
House Station. On the line being cleared beyond Work- 
sop the signal was given to the Boston train to proceed, 
and the driver had only advanced a few yards before he 
discovered that only a van and one coach was attached to 
hisengine. He promptly whistled to call the attention of 
the guard in the detached portion of the train, and went 
ahead to avoid the threatened collision by being run into 
by his own train, and he got well through Worksop 
Station before pulling up. The line at this point is on a 
considerable falling incline, but most fortunately the 
warning given by the driver was promptly responded to 
by the guards, who were able by applying their hand- 
brakes to stop the detached carriages and thus avoid what 
might have been aserious collision. It was found that a 
coupling had given way, and had the train been fitted with 
an automatic brake, both parts would have instantly been 
stopped without any risks being run. The Smith vacuum 
brake in use on the Manchester and Sheffield Railway is of 
course useless under such circumstances, and had the 
incident occurred on a rising gradient, the detached parts 
of the train might easily have run back, and acquiring 
a speed which the hand-brakes could not control, have 





come into collision with a following train. 
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SPRING-MOUNTED ROAD LOCOMOTIVE ENGINE AT THE SHREWSBURY SHOW. 
LEEDS. 


CONSTRUCTED BY MESSRS. JOHN FOWLER AND CO., ENGINEERS, 
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In our recent notice of the Royal Agricultural 
Society’s Show at Shrewsbury, we gave a short account | 
of Messrs. Fowler and Co.’s spring-mounted road loco- | 
motive, and this we now supplement by the engravings 
annexed. The feature of novelty in this engine, as 
compared with that exhibited by the same firm last 
year at York, lies in the way in which the gear is | 
caused to accommodate itself to the rise and fall of the 
engine on the springs. The first and second motion 
shafts are mounted in fixed bearings, while the third 
motion shaft is carried in a rocking frame E pivotted | 
on studs fixed to the framing. These studs are not | 
coaxial with the second motion shaft, but, as will be 
seen by the engraving, are situated at a lower level, 
and between it and the third shaft. The rocking 
frame is connected by two links L L to the axle boxes | 
B B in which the driving axle H rotates. These boxes, 
which are free to move up and down in guides, carry 
the weight of the engines by means of springs situated 
below them, and as they move they communicate their 
motion to the rolling frame E. The centres of the 
second motion shaft, the frame E, and the third 
motion shaft are so arranged upon an inclined line 
that, within the limits of the motion of the spring, the 
wheels remain about the same depth in gearas the axle | 
boxes rise and fall. At the same time their rotation, | 
as the one rolls over the other, is not so great as in the | 
arrangement adopted in last year’s engine, when the | 
third motion shaft was carried in links, the other ends 
of which was pivotted on the second motion shaft. 

The pinion G and the wheel by which it is driven 
run loose, side by side, upon their shaft, which does 
not rotate in the links LL. By the use of two links, 
instead of one as formerly, the main axle is kept 
parallel to the motor shafts in all positions it may 
assume, owing to the irregularities of the road. Thus, 
if one wheel pass over a stone and be raised by it, so 
that the axle is no longer horizontal, the boiler and 
engine are tilted sideways upon the front bearing, to 
incline the crank and other shafts at the same angle to 
the horizontal as the main axle, and thus the parallelism 
is maintained just as correctly as if there were no 
springs. From practical experience this gear has been 
found very efficient, the springs working most satisfac- 
torily, and preventing the usual jumps and jarring. 

The cylinders of the engine illustrated are 63 in. 
and 11l}in. in diameter respectively, and the boiler 
is designed to work at 140 lb. pressure per square 
inch. The spur gearing is of steel, and fitted with 
compensating wheels and pinions. The driving wheels 
are 7 ft. in diameter, and driven through the axle. The 
drag bar is fitted with a spring, and the engine through- 
out is designed to withstand the heavy wear and tear 
of continuous road haulage. 














ENGINES. OF THE §.S. ‘‘ ARABIAN.” 

WE illustrate this week by a two-page engraving 
and by a perspective view on page 86, a sct of triple- 
expansion twin-screw engines recently constructed 
by Messrs. Rankin and Blackmore, of Greenock, 
for the s.s. Arabian, these engines being marked 
by certain special features which cause them to 
be of particular interest. The Arabian is a small 
twin-screw steamer intended for the trade on the west 
coast of Scotland, and is 126 ft. long, 22ft. beam, and 
9 ft. Gin. depth of hold. She was built by Messrs. | 
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Murray Brothers, of Dumbarton, for her owners, 
Messrs. Morton and Williamson, consulting engineers, 
of Greenock, and is intended to carry a considerable 
amount of cargo (about 240 tons) on a light draught, 
so as to render her suitable for trading to the Hebrides 
and West Highlands. This requirement of course 
necessitates full lines, and it was expected that the 
Arabian would realise a speed of 95 knots when light. 


| The speed actually attained on her trial on April 26 


i 


last, however, was 10 knots with 40 tons of coal, water | 


ballast, &c., on board, and a mean draught of 


5 ft. 74 in., and this has led to her being chartered for | 
the herring trade between Stornaway and Strome | 
| by a pipe with the valve chest of the low-pres- 
| sure cylinder, this pipe being fitted with a spring- 


Ferry. The Arabian is fitted with twin screws on 
Messrs. Rankin and Blackmore’s overlapping system, 


an arrangement which is now applied to a coasting | 


vessel for the first time, although the firm just named 
have applied it most successfully to tugs and light- 
draught steamers for special trades. 


The engines of the -Arabian are constructed on | 


plans patented by Messrs. John F. and Matthew 
Rankin, and they have certain points in common with 
Messrs. Rankin and Blackmore’s disconnecting com- 
pound engines for tug-boats, examples of which we 
have already illustrated and noticed favourably in 
ENGINEERING.* The engines of the Arabian, however, 
have been designed to use steam at 150 lb. pressure, 
while they are arranged to complete the expansion in 
three cylinders instead of two. 

Referring to our two-page engraving and to the per- 
spective view on page 86, it will be seen that each 
screw shaft has but one crank, above which are mounted 





* Messrs. Rankin and Blackmore’s system of discon- 
necting compound engines was first described and illus- 
trated by us about eight years ago (vide ENGINEERING, 
vol. xxii., pp. 254, 255). We subsequently on pp. 8 and 9 


of our twenty-fourth volume gave engravings of the 
engines of the twin screw tug-boat Otter, and un p. 412 of 
our twenty-ninth volume, illustrations of the paddle tug- 
boat Mount Etna, both constructed on this system, 





two cylinders arranged tandem fashion. Above the 
port shaft are a high-pressure cylinder 9 in. in diameter, 
and an intermediate cylinder 18 in. in diameter, while 
above the starboard shaft are a high-pressure cylinder 
9 in., and a low-pressure cylinder 32 in. in diameter. 
The stroke in all cases is 22 in. The intermediate 
cylinder is surrounded by a receiver which is divided 
into two parts, of which the lower is connected to the 
exhaust pipes from the two high-pressure cylinders, 
and also communicates with the valve chest of the 
intermediate cylinder. The upper part of the re- 
ceiver is in communication with the exhaust from 
the intermediate cylinder, and is also connected 


loaded valve opening to a pipe which can discharge 
into the atmosphere any steam passing the valve. 
There is also a smaller spring-loaded valve, the casing 
of which has branches communicating with the upper 
and lower portions of the receiver surrounding the 
intermediate cylinder, the arrangement being such 
that this valve will allow steam to pass from the lower 
to the upper part of the receiver as soon as the pres- 
sure in the lower part exceeds a certain determined 
amount. 

The course of the steam in these engines under 
different conditions of working is as follows: With 
both engines at work the exhaust steam from the high- 
pressure cylinders passes down through the exhaust 
pipes shown, to the lower part of the receiver which 
surrounds the intermediate cylinder, and passes thence 
to the valve chest of that cylinder. After having done 
its work in the immediate cylinder it is exhausted into 
the upper part of the surrounding receiver, and is 
thence led through the horizontal pipe shown, to the 
valve chest of the low-pressure cylinder, and doing its 
work in this cylinder it is finally exhausted into the 
condenser in the usual way. 

Next suppose the starboard engine to be stopped 
(by means of the reversing gear, the two throttle- 
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valves remaining open) and the port engine to be 
worked alone. Under these circumstances the steam 
from the port high-pressure cylinder will exhaust into 
the lower part of the receiver surrounding the inter- 
mediate cylinder, passing thence into the valve chest 
of that cylinder, doing its work in the intermediate 
cylinder, and exhausting into the upper part of the 
receiver. The starboard engine being stopped there is 
no escape for the steam through the low-pressure 
cylinder, so it will accumulate in the upper part of 
the receiver until the pressure is sufficiently high to 
raise the large spring-loaded valve, the steam then 
escaping into the atmosphere. 

On the other hand if the port engine be stopped 
and the starboard engine be worked alone, the steam 
from the starboard high-pressure cylinder exhausts 
into the lower part of the receiver around the interme- 
diate cylinder, and—there being no escape through 
the intermediate cylinder valve chest—it accumulates 
there until the pressure is sufficiently high to lift the 
smaller spring-loaded valve, when it escapes into the 
upper part of the intermediate receiver, and hence 
through the connecting exhaust pipe to the valve 
chest of the low-pressure cylinder, where it is utilised, 
and finally exhausted into the condenser in the ordi- 
nary way. 

It will thus be seen that when both the engines are 
running they are of the triple expansion condensing 
type, while the port engine, when running alone, is of 
the compound non-condensing class, and the starboard 
engine, when working alone, of the compound con- 
densing class. These {explanations of the courses 
taken by the steam under different conditions of work- 
ing may appear rather complicated to follow, but 
there is not in reality any complication in the matter, 
and the spring-loaded valves being automatic in their 
action the arrangement does not involve any extra 
work in handling the engines. 

The high-pressure pistons are fitted with Rams- 
bottom’s rings, and the intermediate and low-pressure 
pistons with Buckley’s rings and springs, the latter 
being adopted to avoid the necessity for frequent 
overhauling. It will be seen from our illustrations, 
that the high-pressure cylinders are mounted on 
standards or distance-pieces which are cast in one 
with the top covers of the intermediate and low- 
pressure cylinders respectively. All the cylinders 
have their lower ends cast solid with them, and 
there are no loose liners or steam jackets. The 
intermediate and low-pressure cylinders are each 
supported on one side by projections from the con- 
denser which stands between them, while on the side 
next the sides of the vessel each of these cylinders is 
carried by an independent standard as shown. The 
bedplates with the crankshaft bearings are both bolted 
to the condenser, so that the two engines form one 
solid structure. 

The valve motion is marked by some special features, 
it having been designed to keep clear of the condenser, 
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which would have been in the way of ordinary double- 
plate quadrants when working in full gear ahead. To 
avoid this difficulty there is bolted to the end of each 
valve spindle a double head which carries the quadrants 
within it, and which enables them to be made much 
shorter than would be possible with the ordinary 


arrangement with a solid spindle head between the , 


quadrants. The double heads on the valve spindles 
look somewhat massive, as they have of course to be 
made large enough to allow of the eccentric rod heads 
passing between them ; but Messrs. Rankin and Black- 
more have found the arrangement answers thoroughly 
well in all cases where they have used it. The whole 
of the working parts of the valve gear are adjustable. 


As will be seen from the views on our two-page | 
engraving, the valves of the high-pressure cylinders | 
are driven by their spindles being coupled to rocking 


levers, one end of each of these levers working on a 
fixed fulcrum, while the other is coupled to a prolonga- 
tion of the corresponding low-pressure (or intermediate 
cylinder) valve spindle. The high-pressure valves are 
thus given a travel equal to half that of the valves of 
the larger cylinders below. 

The air, circulating, feed and bilge pumps (one of 
each) are worked from the crankshaft of the starboard 
engine by eccentrics, the port engine driving no 
pumps. The air and circulating pumps are each 
double-acting and are 10 in. in diameter by 10 in. 
stroke. They are of the pattern in which a plunger 


works to and fro through a central partition, as shown | 


by Fig. 2, on our two-page engraving, from which 
their arrangement will be readily seen. The pumps 
with these valve chambers form part of the condenser 
casting. The only packing used for the plungers is 
water, which is admitted round the plunger where it 
works through the partition by the apertures shown. 
This arrangement is found to give excellent results ; 
the pumps work with exceedingly small friction, and 
the vacuum obtained is quite as good as with pumps 
having packed buckets. In fact Messrs. Rankin and 
Blackmore state that they have repeatedly obtained 
from 28 in. to 29 in. vacuum in engines working with 
steam admitted for three-fourths of the stroke. The 
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section, Fig 2, just referred to, is taken through the 


| circulating pump which is fitted with india-rubber 
| valves. 


The air pump is fitted with Kinghorn’s 
metallic valves for both suction and delivery. The 
feed and bilge pumps are plunger pumps and are 
worked by arms from the rods of the circulating and 
air pump as shown. 

The condenser contains 555 solid-drawn brass tubes, 
5 ft. long between tube-plates, # in. in diameter and 
No. 18 W.G. thick, the condensing surface exposed 
being 545 square feet. The tubes are packed with 
cotton cord and screwed brass glands. The condensing 
water is forced through the tubes, making three runs 
of the length of the condenser. 

The engines above described have, as we have 
already stated, been designed for a working pressure 
of 150 Ib. per square inch, and the boiler provided in 
connection with them is shown by Figs. 4 and 5on the 
present page, while Fig. 6, annexed, gives details of the 
rivetting of the longitudinal seams. The boiler, which 
is constructed to pass Lloyd’s tests, is of the ordinary 
single-ended type, and is 10 ft. Gin. in diameter by 
9 ft. 6 in. long, and has two furnaces 3 ft. in internal 
diameter. The boiler is of steel throughout, the barrel 
plates having a thickness of 1 in. bare, and the end 
plates being 3$ in. above the level of the tubes. Below 
this level the front plates are # in. and the back end 
plates 22 in. thick. Each furnace has an independent 
combustion chamber, the tube-plates being ?in., the 
bottoms of the combustion chambers § in., and the rest 
of the combustion chambers } in. thick. The furnaces 
are Fox’s corrugated furnaces 4 in. thick. 

The boiler contains 122 tubes, 3}in. in diameter, 
of which number forty are stay tubes, while six 
others are screwed into the back tube-plate and beaded 
over at the front ends. Thestay tubes are screwed into 
the back tube-plate and have double nuts at the front 
ends. The stay tubes are ;5; in. and the ordinary 
tubes No. 9 W.G. thick. The stays of the backs of 
the combustion chambers are of steel and l}in. in 
diameter with the exception of those forming the 
outside row, which are 14 in. in diameter. These 
stays all have nuts on both ends. The sides of the 
combustion chambers are stayed by 1} in. steel stays 
with nuts on the inner ends only, the outside ends 
being rivetted over. The upper part of the boiler, 
and also the lower part below the furnaces, is stayed 
by steel longitudinal stays 2% in. in diameter at the 
body, with 2? in. screws. A stay tube running through 
to the front plate below the smokebox is also pro- 
vided on each side as shown on Fig. 4, to support 
the part of the combustion chamber into which it 
enters, 

The circumferential seams of the boiler and the june- 
tion seams of the end plates are double rivetted, while 
the longitudinal seams are triple rivetted and have 
inside and outside butt straps }$in. thick. The rivets 
used are of steel 1 in. in diameter, and, in the case of 
the longitudinal joints, they are placed at 43 in. pitch, 
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as shown in Fig. 6. 


The chief proportions of the boiler 
are as follows : 


sq. ft 
Grate surface ... en 33 
Tube heating surface 727 
Other ,, ss 193 
Total ,, : = sad 920 
Flue area through tubes... pi ss ad 
Ratio of grate to heating surface ... me 
»» flue area through tubes to grate 
area ... Sy a = cae a 5.3 


The engines of the Arabian have given most satis- 
factory results, 336 indicated horse-power being de- 
veloped during the trial. Considering that but ordinary 
Scotch coal was being burnt this was a remarkably 
good performance. We annex copies of a set of 
indicator diagrams taken from the engines of the 
Arabian, the steam pressure, vacuum, revolutions, &c., 
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being noted on the figures. We may add that the 
valves of the two high-pressure cylinders are set to 
cut off at three-fourths of the stroke, while those of 
the intermediate and low-pressure cylinders cut off at 
five-eighths. 

Messrs. Rankin and Blackmore inform us that in de- 
signing the engines of the Arabian they made no 
attempts to balance the power developed by the steam 
in its three stages of expansion, their object being to 
balance the two divisions—port and starboard—of the 
engines. In this endeavour they have been very 
successful, there ‘being a difference of but two indi- 
cated horse-power between the powers developed in 
the intermediate and low-pressure cylinders, while 
the two high-pressure cylinders give, of course, 
uniform results. 

Of course a point of importance in comparing engines 
of the class we have been describing with those of the 
ordinary type, is their relative weight, and respecting 
this Messrs. Rankin and Blackmore have given us some 
interesting data. The net weight of the machinery of 
the Arabian per indicated horse-power is, they state, 
practically identical with that of their two-cylinder 
twin screw engines, but the gross weight, including 
water in the boiler, is actually less by the difference 
between the weights of water in the respective boilers, 
this difference amounting in the case of the Arabian’s 
machinery to nearly 4 tons. This saving is the result 
of the smaller diameter of boiler which suffices for the 
triple-expansion engines. 

It is to be regretted that there has not yet been an 
opportunity of thoroughly testing the fuel consumption 
of the engines of the Arabian, but their makers, judg- 
ing from the power developed by the boiler during the 
trial, estimate the saving of coal as fully 20 per cent. 
compared with the performance of ordinary compound 
engines working at 801b. pressure. Judging from the 


results obtained in other triple expansion engines using 
steam at pressures of about 1401b., there is every 
reason to believe that the estimate thus formed is not 
an extravagant one. 

In conclusion we may say that the system of twin 
screw engines we-have been describing appears to us 





to be one admirably adapted for securing the benefits 
due to the triple expansion of high-pressure steam, 
combined with great handiness for manceuvring pur- 
poses, and it is thus well worth the attention of our 
Admiralty. 





STANDARDS OF LENGTH. 
Standards of Length and their Subdivision,* 
3y GrorGE M. Bonn, Hartford, Conn. 
(Continued from page 46.) 

Let us now briefly refer to what has been done to fix 
permanently the metric standard of length. The metric 
system is represented in Great Britain by two bars made 
of platinum, one being a line measure, and the other an 
end measure standard. 

These bars are of the following dimensions : 


{ Length .. 41.000 in, 
Line metre ...\ Breadth —... 1.000 ,, 
Thickness 0.211 ,, 
Length 39.37+ ,, 
End metre... --4 Breadth ... ° 1.000 ,, 
Thickness 0:267 ., 


The defining lines nearly traverse the face of the bar 
for the line meter, and arrows, arbitrarily placed, in- 
dicate the position on the lines when measurements are to 
be made. 

The line meter has the words ‘Royal Society, 45,” 
engraved on the underside. The end meter, being made 
of so soft a material as platinum, is at present not ina 
condition to use as a standard for very accurate work, the 
edges of the end surface being indented and other signs 
of change in the surface being visible. The end meter 
has the words ‘*‘ Métre } Bouts” engraved on one side, and 
‘¢ Fortin & Paris, Royal Society, 44,” on the other. These 
bars, together with the original standard prepared b 
Hassler in 1832, are the only recognised standards which 
have been compared directly with the ‘“‘ Meter of the 
Archives,” as the French standard is called. 

The Meter of the Archives_is also made of platinum, 
the dimensions being about the same as the metric 
standard in London, and this bar was made a legalised 
standard after all attempts to make it conform toa natural 
unit were abandoned. It is standard only at 0 deg. Cent. 
or 32 deg. Fahr. Thus we see, that after all, the actual 
useof anatural unit for creatingand reproducinga standard 
of length was not realised, and standards, made standard 
by law, were really the final result. 

It is has been said that ‘‘a mystery is a truth hid 
behind some other truth, and about which the latter 
throws a veil,” and it would seem as if this definition 
might apply to the great difficulties met with in the 
attempts to obtain a standard of length from natural 
laws and natural conditions, using the grand truths which 
are known and accepted, but which seems to throw just 
enough uncertainty around the truth sought, as to make 
the results doubtful for the purposes for which they are in- 
tended. Truth is exacting, it allows for no ‘ errors of 
observation” or of ‘‘ personal equation,” and in no other 
kind of investigation does this requirement seem more 
difficult to be fulfilled, as somany ‘‘ variables”—to use a 
mathematical term—enter into the problem ; variations 
of temperature, internal strain, due to position of the 
bar ; errors of curvature, errors of observation in using 
optical instruments ; differences in material or of density, 
thus effecting the rate of expansion or contraction, and a 
score of other variables, all tending to make the problem a 
complicated one. We cannot fail to realise—at least 
partially—the wonderful skill and patience necessary to 
conduct the experiments which gave us, as English speak- 
ing people, the standard imperial yard, and which fifty 
years ago, were engaging the attention of some of the 
greatest minds the world ‘has ever known. 

There is still another natural unit that has been pro- 
posed asa standard of length. This is the length of a 
wave of monochromatic or single-colour light. 

We have all seen the beautiful colours so wonderfully 
arranged in the thin film of a soap bubble. These colours 
are caused by what is termed ‘“‘ interference.” To briefly 
explain this kind of interference, we should know that 
light is made up of seven distinct coloured rays, which 
blended together produce clear white light. Each of 
these separate rays of colour has an undulatory or wave 
motion through space, and the length of a wave, or the 
distance from the crest of one wave tothe top of the next, 
is different for each as compared with unlike colour, but 
constant for its own; that of the green ray, for in- 


stance, being computed as being about zm xp th of an inch 


from crest to crest. 

When light is reflected from the two surfaces of the thin 
film of a soap bubble to the eye, a portion of it must evi- 
dently travel a distance twice the thickness of the thin 
film of the bubble, as part is reflected from the outer and 
part from the inner surface of the film. The particular 
ray which must thus travel further, loses a half of a wave 
length in the reflection, so that when these two portions 
of the reflected light come into the same path again, there 
is more or less interference, and if the retardation has 
been such that the wave crest of one falls into the trough 
of the other, they completely neutralise each other, and 
the corresponding colour rays are destroyed. Without 
attempting the mathematical discussion of this subject, 
we know that when this relation becomes more or less 
coincident, the rays are either deadened or are so blended 
that they form the beautiful rings or bands so often 
noticed. As the film of the bubble changes in thickness, 
these colours are rearranged, as different sets of colour 





* A lecture delivered before the Franklin Institute, 
February 21, 1884, 





rays, or waves are deadened, and as different colours dis- 
appear from the reflected light. 

This unit, no doubt, could be relied upon to produce a 
standard within certain small limits, but the addition or 
multiplication of such minute units for the purpose of 
obtaining a practical standard of length, might intro- 
duce errors in the total greater than would be likely to 
result from either of the methods already mentioned. 

The use made of this unit seems to confirm the theo ries 
in regard to the limit of divisibility of matter, and these 
same soap bubbles which are such a delight to children— 
and we might include some of the older people too—have 
shown a way in which to estimate, in a purely scientific 
manner, the dimensions, approximately, of a molecule, a 
form of matter so minute that the smallest object visible 
under a powerful microscope is made up of countless 
numbers of them. 

It has been demonstrated that the mechanical energy 
required to pull apart the molecules of water in forming 
steam, is no greater, according to the theory of capillary 
action, than is required to reduce the thickness of a film 


of water to the 600,000,000 th of an inch; a force quite 


large when compared with the small amount of water 
which we are considering. ‘The measurement of this 
minute thickness is based upen the varying colours, using 
the length of any given wave. Probably before this 
extreme tenuity i be attained, there would remain 
only asingle layer of molecules held together by their 
mutual attraction, giving as the estimated average dia- 
meter of a molecule the smoot of an inch, a dimen 
sion so infinitely minute as to be quite beyond our ability 
to realise. 

Sir William Thomson, from a comparison of these 
phenomena, has estimated the limits or range of size of 
these minute molecules to be between Fr somo and 
#300; 600,000 of an inch, and in order to give some con- 
ception of the ‘‘ coarse-grainedness,” as he calls it, thus 
indicated, he has said, ‘‘ that if we conceive a sphere of 
water as large as a pea, magnified to the size of the earth, 
each molecule being magnified in the same proportion, 
the magnified structure would be coarser grained than a 
heap of small lead shot, but less coarse grained than a 
heap of cricket balls.” 

We can thus faintly begin to grasp the idea of the infi- 
nite divisibility of matter, and the science of exact mea- 
surement of length must stop far short of this limit, as it 
does far short of the limit of infinite extension. 

We have now seen how difficult has been the work of 
obtaining a standard for final reference, and as it must 
certainly be supposed to remain an invariable or fixed 
length after having been once established, great care must 
be taken to preserve this standard from injury, caused 
either by wear or oxidisation, or change of form. 

The materials available for standards of length, taken 
in the order of their rate of expansion under the same 
conditions of temperature, are wood, glass, platinum, gold, 
silver, iron, brass, and copper. Wood may be rejected 
at once for our purpose, though it does very well for 
yard-sticks and pocket-rules for every-day use. Glass has 
eae and is now, used in certain cases, though its great 
brittleness makes its use restricted and the changes guing 
on within its structure are now the subject of rigid inves- 
tigation, — time to prove its value asa material 
for standards. 

Platinum, alloyed with about 10 per cent. of iridium, 
is used for the Meter of the Archives, and also for the bars 
representing the line and end meter standards in Great 
Britain, to which reference has already been made, 

Gold and silver may be said to be excluded for various 
reasons, that of cost is the case of gold, and its extreme 
softness, and silver, because of its great affinity for 
sulphur, which is always present in the atmosphere of 
cities, forming the dark sulphide that would soon ruin it 
for use as a standard. There is, however, a silver centi- 
metre scale, ruled by Brunner of Paris, subdivided into 
100 parts, in the office of the Coast Survey at Washington. 

Tron bars were used by the French eet Sar ey four 
standards being made of this material, with polished 
ends. From one of them was constructed the platinum 
Metre of the Archives. One of these bars, the only one 
known to be in existence, bearing the stamp of the Com- 
mission, is now in the possession of the United States 
Coast Survey at Washington. ; 

The Russian standard of length, used for geodetic sur- 
veys, was constructed of iron, using conical pieces of 
tempered steel in each end. This bar has a {length of 
7 





? 


t. 

We have already noticed how largely brass, or Bailey's 
metal, has been used for our standard yard, and for the 
numerous copies made of it. There remains only a brief 
mention of standards made of copper. M. Tresca, acting 
director of the Conservatory of Paris, constructed a copper 
line meter of a form which he proposed. This bar is 
X shaped, very light and strong, and has the lines ruled 
on a plane midway between the top and bottom edges. 

The method adopted at the Conservatory in Paris for 
comparing the platinum line meter bar with the end 
‘Metre des Archives” is the use of a plate having the 
same thickness as the meter, to which is attached a thin 
piece of platinum terminating in a sharp point. As a 
statute law forbids contact of any kind whatever in the 
use of this platinum end meter, the reflection of this 
sharp point upon the surface of the end of the standard 
gives the means of observing the instant of contact with- 
out contact being actually made. It is the opinion of 
M. Tresca that the error can be in this way reduced below 


1 mikron = .001™™-, or about =" th of an inch, in the 


25,000 
transfer to line measure. 
(Zo be continued.) 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The Glasgow Fair holidays 
are now in full swing, and the effect which they have pro- 
duced seems to be more widespread and lasting than has 
been known for a number of years. So far as the pig- 
iron market is concerned, the holiday period began last 
Thursday, there being no meeting of the ‘‘ iron ring” on 
*Change in the afternoon of thatday. Business was done 
during the forenoon at 41s. 4d. down to 41s, 3d. cash, at 
which the market closed, sellers asking 1d. more per ton. 
When business was resumed yesterday the market was 
quiet, and prices closed at the same rates as at the close 
last Thursday forenoon. There were transactions in the 
morning at 41s. 3d. and 41s. 24d. cash, also at 41s. 5d. one 
month, the close being sellers at 41s. 3d. cash and 
41s. 54d. one month, and buyers offering 4d. per ton 
lower. Business was reported in the afternoon at 41s. 3d. 
and 41s. 34d. cash, 41s. 4d. fourteen days, and 41s. ata 
one month, with sellers at the close wanting 41s. 34d. 
and 41s. 5}d. cash and one month respectively, and 
buyers at 4d. per ton less. There was scarcely amy 
change in the market to-day, business being done both in 
the forenoon and in afternoon at 41s. 3}d. and 41s. 3d. 
cash and at 41s. 54d. and 41s. 5d. one month, the top prices 
being asked at the close in the afternoon, with buyers near. 
The absence of animation is a very marked feature of the 
Glasgow pig-iron market at the present time, and it is 
doubtless rendered more decided by the holiday feeling 
which has so largely taken possession of people in every 
branch of the iron trade—making, selling, and consuming 
branches alike. Practically, it is only amongst members 
of the ‘‘ ring” that there are any transactions from day to 
day, as the outside public who usually invest in pig iron, 
are persistently holding aloof, the speculating disposition 
having declined to the lowest ebb. The demand from the 
United States and from the Continent remains exceed- 
ingly slack, and shipments are decreasing at a somewhat 
rapid rate. Those for the week ending last Saturday 
amounted only to 8606 tons, as against 12,436 tons in the 
corresponding week of last year. Up to the present there 
has been a decrease in the shipments this year to the 
extent of about 38,000 tons, when compared with those 
for the same period of last year. The number of blast 
furnaces in operation remains as last week—96, as against 
115 a year ago. A moderate amount of business is doing 
in shipping iron, and prices are practically unchanged. 
The aniiie pig-iron market is still in a remarkably 
weak condition, the current quotation being 44s. 6d. per 
ton for Nos. 1, 2, and 3 in the usual proportions, f.o.b. at 
Cumberland ports, but even at that figure orders cannot 
be placed. The stocks of pig iron in Messrs. Connal 
aa Co,’s public warrant stores stood at 587,831 tons 
yesterday afternoon, as compared with 588,101 tons 
yesterday week, showing a decrease for the week of 270 
tons. 


Shipments of Machinery, &c., from the Clyde.—Notwith- 
standing the fact of certain branches of the iron and allied 
trades being in a very depressed condition, the foreign 
shipments of machinery and other iron manufactures from 
the Clyde, continue to be on a very considerable scale. 
During the three weeks ending last Saturday the follow- 
ing shipments were reported: Locomotive engines to 
Queensland, Calcutta, Bombay, and Colombo, of the 
value of 38,630/.; sugar-making and other machinery, 
valued at 36,300/., chiefly to Trinidad, Demerara, Rio de 
Janeiro, Manilla, Singapore, Brisbane, and Calcutta ; 
sewing machines for Rouen, Nantes, Bordeaux, Antwerp, 
Sydney, Italy, and India, of the value of 12,300/. ; steel 
manufactures for India, China, Australia, Canada, Rio, 
Odessa, the United States, West Indies, and Italy, of the 
value of 10,300/. ; castings and miscellaneous iron manu- 
factures of the value of 135,300/., fully one-half of which 
is represented by the shipments to Calcutta, Bombay, and 
Buenos Ayres. 


Proposed Harbour at Kirkcaldy.—Sir John Coode, C.E., 
has recently been engaged at Kirkcaldy, in taking surveys, 
soundings, &c., with the view of reporting as to the best 
site for a harbour for the town and the immediate dis- 
trict. He is acting at the request of a number of gentle- 
men in Kirkcaldy, who are interested in the question, 
and who desire to see it settled by the highest authority, 
whether or not it is possible to havea good harbour at that 

ort. Before reporting on the subject, Sir John will 

ave the results of certain examinations made along the 
coast by practical men. 


Trial of Agricultural Implements at Inverness.—In 
accordance with a decision come to by the judges on agri- 
cultural implements exhibited last year at the Highland 
Society’s Show at Inverness, a trial of turnip-thinning 
machines was lately held nearthat town. The operations 
were superintended on behalf of the Society by Mr. 
Mollison, Dochgarroch Lodge, and a number of gentlemen 
were present who took an interest in the working of the 
implements. The turnip thinner belonged to Mr. Hunter, 
Maypole, and was tried on Dalveigh farm, occupied by 
Mr. David Fraser. It was theovughe tested on drills of 
various sizes, and both paired and unpaired. The 
machine did its work with wonderful accuracy, and left 
the plants in a condition such that the singling could be 
completed at less than half the time and labour of the 
ordinary process. The judges considered the trial quite 
ea and recommend Mr. Hunter for the premium 
of 151. The weed eradicator belonged to Messrs. Ord 
and Maddison, Darlington, and was tried on the farm of 
Tomnahurich, occupied by Mr. Linton. The machine 
was considered wonderfully perfect, and the judges had 
not the slighest doubt that it will thoroughly remove wild 
mustard, not by cutting, but by completely pulling it out 
by the root without doing any — injury to the 
grain, if used at the propertime. ‘The judges recommend 
the machine as deserving of a premium of 157, 





The Clyde and St. Lawrence Fleet of Timber Traders.— 
In consequence of the low rate of freights offering, very 
few vessels will leave Greenock for the “full” voyage to 
Quebec. Already four vessels arrived at Greenock off 
the spring voyage have commenced to strip their sails with 
the view of laying up, and others are about to follow their 
example. Freights at the outport are quoted at as low as 
15s., a figure which is accepted only by forward bottoms. 


New Works at Leith Docks.—Though the Edinburgh 
Dock was practically completed, handed over to the 
Leith Dock Commissioners, and occupied by vessels 
upwards of two years ago, there are still a number of 
important works in progress, which are calculated to 
increase the trade facilities at the port very much, and 
further improvements are contemplated by the commis- 
sioners before their borrowing powers expire, under the 
present Act, in 1886. One of the works in hand consists 
of a concrete parapet wall, macadamised roadway, and 
concrete footway, the wall being 2960 ft. long, 4 ft. high, 
and 3 ft. thick at the top, and the roadway being 3100 ft. 
long and 28 ft. in width. 


The Glasgow and Paisley Canal Railway Works.—The 
great and increasing amount of traffic passing over the 
Glasgow and Paisley Joint Railway rendering the con- 
struction of a relief line, if not an imperative necessity, at 
least eminently conducive to the safety and convenience 
of the public, the Glasgow and South-Western Railway 
Company considered it advisable to utilise the Glasgow, 
Paisley, and Johnstone Canal, belonging to them, for 
that purpose. The contract for the necessary works was 
secured by Messrs. Morrison and Mason, Glasgow, and 
operations were commenced in May, 1882. They have 
been so vigorously pushed forward. in the interim that 
the line, which is now practically completed, and which 
will be known as the Paisley Canal Railway, will most 
probably be opened for traftic in September. Its entire 
length is little over nine miles. Although not presenting 
any great engineering difficulties, the construction has 
involved cutting to the extent of 380,000 cubic yarda, 
301,000 yards of embankment, and the erection of 27 
bridges, in addition to which there have been 42,000 
cubic yards of cutting, 160,000 yards of embankment, and 
the erection of four bridges on a branch line which it is 
intended eventually to continue to Barrhead. Lately 
there have been employed on the line about 600 navvies, 
together with three steam navvies and six locomotives, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Dispute at the Low Moor Iron and Coal Company's 
Works.—A meeting of the Low Moor Iron and Coal Com- 
pany’s miners, who struck work recently against a reduc- 
tion of 10 per cent. in wages, was to have taken place on 
Adwalton Common last week. In consequence, however, 
of the majority of the men having resumed work in the 
morning on the masters’ terms, only about 100 men put in 
an appearance. It was reported that the whole of the 
pits in the Low Moor district were working with the ex- 
ception of two, and that only about twenty men had re- 
mained out at Beeston. 


Yorkshire Engineering and Boiler Company, Limited.— 
Among the companies now in course of promotion is the 
Yorkshire Engineering and Boiler Company (Livet’s 
patents), with a capital of 150,000/._The directors are 
Mr. Ralph Creyke, M.P. for York, a director of the York 
City and County Bank; Mr. John Taylor, chairman of 
the Goole Local Board and a director of the Humber 
Steam Shipping Company, Limited; Mr. John F. Bow- 
man, of London; and Mr, John A. Macmakan, managing 
director. The Company will take over the works of Mr. 
Scott, known as the Victoria Engineering Works, and 
situated on the Barge Dock side, Goole, with a frontage 
of over 200 ft. to the docks, and of somewhat similar 
dimensions to the Dutch River, and also the British 
patents of Messrs. Livet and Co., Limited. 


Tramway from Brigg to Lincoln.—The works in con- 
nection with thesteam tramway from Brigg to Lincoln have 
been commenced in the neighbourhood of Brigg. A 
number of workmen have, during the present week, been 
engaged in preparing the road for laying the line, which 
will be 27 miles in length, including sidings and as 

laces. The tramway will run along the side of the ol 

oman-road, known as Ermine-street, and will afford a 
more speedy means of transit to a large number of 
villagers along the route, than at present exists, 


The New Colliery at A perknowle.— The very protracted 
strike of colliers in the Cains district, and consequent 
closing of the important collieries belonging to the 
Unstone Coal and Coke Company, at Unstone, has 
caused the opening of their new colliery at Apperknowle, 
to be looked forward to with unusual interest both by 
the unemployed and inhabitants of this district gene- 
rally. The colliery has been put down to work the Silk- 
stone or black shale seam, and the two shafts, which have a 
depth of about 128 yards each, have been sunk by Messrs. 
C. Walker and Folkstone, contractors, in a short period, 
the second shaft having been commenced as late as the 
15th of March last. Although the number of hands to 
whom employment can be given is at present limited, as 
is necessarily the case with such undertakings, the colliery 
is expected, as the internal workings become advanced, to 
give employment to several hundreds. 


The Hull Town Council and the Hull and Barnsley Rail- 
way.—A special meeting of the Hull Town Council has 
been held for the purpose of considering the advisability 
or otherwise of petitioning in favour of the Bill now 
before Parliament for raising 1,500,000/. additional capital 
by debenture. The mayor formally moved that the town 
clerk prepare a petition, to which the common seal of t 





Council should be affixed in favour of the Bill. Alderman 
Leak seconded the motion. Mr. Woodhouse said he rose 
to move an amendment, and he did so in no hostility to 
the Hull and Barnsley Railway Company, but solely with 
a view to have elucidated some point upon which the public 
at large, and the Corporation in particular, were very 
much in the dark. He did not desire to have those points 
publicly mentioned then, but he asked to be allowed to 
move an amendment appointing a special committee to 
inquire and report on those matters, so that they might 
see whether a petition was desirable. He therefore 
moved: ‘‘That a special Committee be appointed to 
inquire into and report on the past expenditure and 
present financial position of the company, to consider 
and advise with the Corporation’s representatives on 
the board of directors thereon; and as to the best 
means to be adopted to extricate the company from 
its present embarrassments, with power, if they deem 
expedient, to petition Parliament under the common 
seal of the Corporation in favour of the Bill now 
before the House of Commons in reference thereto, and 
generally to watch over the interests of the Corporation 
as shareholders in and vendors to the company, and 
particularly as to maintaining the railway as an indepen- 
dent means of communication, as provided by Article 26 
of the agreement of the 15th of December, 1879, by the 
Corporation with the company.” After a brief discus- 
sion, Mr. Woodhouse decided to withdraw that portion 
of the amendment dealing with the petition. The original 
motion was put and carried, and the latter part of Mr. 
Woodhouse’s amendment was put as a substantive motion 
and carried, <A resolution was then carried appointing 
the following gentlemen as the Committee: Ald. Chap- 
man and Seaton, and Messrs. A. Rollit, Elam, Lambert, 
Toozes, Larard, Fewston, Raven, and the mover and 
seconder. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the iron market 
was only thinly attended, and was marked by an indis- 
position on the part of buyers to do business. Nominally 
the price of No. 3 Cleveland pig was 36s. 9d. per ton, and 
forge 35s. The quantity of iron changing hands at pre- 
sent is only small. Shipments continue good, being about 
equal to those of last month. Manufactured iron is un- 
changed, and sales are slow. There is great difficulty in 
obtaining orders to keep the works in operation anything 
like fully employed, although prices are so low. Large 
numbers of men in the northern towns are still out of 
employment. 


Shipbuilding and Engineering.—There are no indica- 
tions of improvement in shipbuilding, and many of the 
ards are now empty and silent. Marine engine builders 
es next to nothing to do, but the locomotive shops are 
not so badly off. In Newcastle orders have recently been 
received for a number of locomotives. There is not much 
doing in bridge-building, and general engineering is slack. 
The Consett Iron Company, Limited.—The directors of 
the Consett Iron Company have resolved to recommend 
to the ordinary general meeting on August 16 next, the 
payment of a dividend of lls. 6d. per share. A dividend 
of 5s. per share will also be recommended to the meeting 
of the Consett Spanish Ore Company to be held on the 
same day. 


The Darlington Steel and Iron Company, Limited.—The 
annual meeting of the shareholders of this company was 
held on Saturday at Darlington. The chairman, Mr. 
T. H. Bell, Mayor of Middlesbrough, in moving the 
adoption of the report and balance-sheet, and the pay- 
ment of a dividend of 7 per cent. upon the preference 
capital of the company, said that the working of the past 
year with the low price of rails has involved considerable 
difficulty. The steel rail trade had been in a very de- 
plorable condition, and the best they could do had been 
to declare a dividend on the preference share capital, The 
Steel Rail Makers’ Association had been formed and the 
company had joined it, and had certainly greatly benefitted 
by the action which had been taken. The Darlington 
works had been maintained in a state of almost continuous 
activity, and had produced something like 1000 tons per 
week. They had determined to put down an engine and 
machinery to roll rails 180 ft. in length. It was resolved 
that the directors’ remuneration should be 1000/. 


The Coal and Coke Trades.—There is no alteration in 
the coal and coke trades, 





Tue CLAYTON BRAKE ON THE MIDLAND Rattway.— 
On the evening of Saturday, the 12th inst., a Midland 
train, consisting of fourteen vehicles, came into violent 
collision with the buffer stops at Swansea. The passen- 
gers who were preparing to alight were thrown together 
and much shaken, fifteen of them being also cut about 
the face and head. A doctor was on the spot and promptly 
attended to the injured. The train was fitted with the 
“leak off” Clayton automatic vacuum brake, and the 
driver had applied it to stop about quarter of a mile 
from the terminus, on account of the signals being against 
him. The line was cleared at once, and on again apply- 
ing his brake to stop at the platform, the unfortunate 
driver found himself without brake power, and was unable 
to avoid the collision. This is by no means the first time 
such an incident has occurred in connection with this 
brake, and the accidents (!) at Portskewet, Northampton, 
Liverpool, and Bradford, from the same cause, should 
have made it perfectly clear that this brake is not to be 
trusted for a second or third application. The injured 


he | may well ask how it comes to be in use at all, 
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TWIN-SCREW TRIPLE-EXPANSION ENGINES OF THE S.S. “ARABIAN,” 


CONSTRUCTED BY MESSRS. RANKIN AND BLACKMORE, ENGINEERS, GREENOCK. 
(For Description, see Page 82.) 







































































































































































































































































7 2 ™ 
> 
a = => | 
= = Ne 
ae a a i 
—— . 
a _- cw G a T 
jm =< > - © ) > 
om, fa} > a i 
SY = —_ i 
mm gg & . 
, a > / iat 
» - > i 
= } NATHAN ANA A ing 
a & tH i || Wi! My 
<—f a } | ti ull ~ 
~ 
ca Q 
“Ae 
1 5 
r+) je 
— = 
' ee - 
S. 
f+) 
[1] z L. 
a Lo 
— 
~ al 
— 
Ls 
ae z 
~ 
a4 
: 
S 
= 
Pe 
s. 
= S 
= : 
& 
t+) 3 
” 
= 
~ 
as 
' 
-— | 
i. | 
= 
—_ | 
= 
be 5 
a) 
D 
re 
Nol 
a B 
| 





ENGINEERING, Jury 






SS “ARABIAN. 


. 
4 
~ 


THI 
GREENOCK. 


= 


NGINES OF 
y\nD BLACK MORE, 


= 
Ly 
2) 


ENGINEERS, 





q Page 82.) 


































































































































































































JuLy 25, 1884.] 


ENGINEERING. 


87 








AGENTS FOR “ ENGINEERING.” 

Bsiatum: P. Bailly, 12, Rue du Parchemin, Brussels. 
Bgruin: Messrs. A. Asher and Co., 5, Unter den Linden. 
Caucutta: G. C. Hay and Co. 
EpinsurGH: John Menzies and Co., 12, Hanover-street. 
Francs: Veuve J. Boyveau, Librairie Etrangére, 22, Rue de la 

Banque, Paris ; M. Em. Terquem, 15, Boulevard St. Martin, Paris. 
Guaseow: William Love. 


LrverPoot: Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, Deansgate. 

Ostenp: Kirkland and Cope. 

RorrerpaM : H. A. Kramers and Son. 

UnitTep States: John Wiley’s Sons, 15, Astor Place, New York. 
Vienna: Lehmann and Wenzel, Kirntnerstrasse. 

Advertisements intended for insertion in the current week’s 
issue must be delivered not later than 6 P.M. on Thursday. The 
charge for advertisements is three shillings for the first four lines 
or under, and eightpence for each additional Jine. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside es may be obiained on application. Serial 
advertisements will be inserted with all practical regularity, but 
absolute regularity cannot be guaranteed. 

SUBSCRIPTIONS, HOME AND FOREIGN. 

The price of ENGINEERING to annual subscribers in the 
United Kingdom receiving copies by post is 11. 98. 2d. per annum. 
If credit be taken, the o"- is 2s. 6d. extra, the subscriptions 
being payable in advance. There being two double numbers pub- 
lished each year, the amount of the annual subscriptions should be 
reckoned as Fifty-four bers, with postage accordingly. 

The publisher begs to state that since January 1, 1882, the ordi- 
nary copies of ENGINEERING sent abroad are printed on thin 
pew. é illustrations being, however, so much less effective on 

hip paper, foreign subscribers are strongly recommended to order 
thick paper copies, which they can have by paying the difference 


in Pape as indicated below. 
he rates for subscriptions to ENGINEERING from abroad are : 

1l. 163, Od. to all the following countries, viz. : Africa, Austro- 
Hungary, Belgium, Brazil, Bulgaria, Canada (Do- 
minion of), Cyprus, Denmark, t, France, 
Germany, Gibraltar, Greece, Italy, Luxemburg, 
Malta, Marquesas Islands, Netherlands, Newfound- 
land, Norway, Peru, Portugal (including Azores 
and Madeira), Roumania, Russia, Servia, Spain, 
Sweden, Switzerland, Tahiti, Turkey, United States 
of America, Australia and New d. Thick 

paper copies, 2. 0s. 6d. 

21. Os. 6d. to India, Ceylon, the Straits Settlements, China, Japan, 
- the Hawaiian I Thick paper copies, 

. 78. 3d. 

All accounts are payable to the publisher, Mr. CHARLES 
GiupeRT, 35 and 36, Bedford-street. Cheques should be crossed 
“‘Union Bank, Charing Cross Branch.” Post Office Orders to be 
made payable at 407, Strand, London, W.C. 

Foreign subscribers, especially when renewing their subscrip- 
tions, are particularly requested to advise the Publisher of the 
transmission of the Post Office Order, and the exact amount for 
which it is made —— If this precaution is omitted, some 
difficulty is very likely to occur in obtaining the name of the 
sender. 

Office for Publication and Advertisements, Nos. 85 and 36, 
Bedford-street, Strand, W.C. 


TeLecraPHic Appress—ENG, LONDON, 
TaLEPHONE NuMBER—3663, 


ENGINEERING is registered for transmission abroad. 


Reapixa Cases.—Reading cases for containing twenty-six 
numbers of ENGINEERING may be had of the publisher or of any 
newsagent. Price 6s. each. 











NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that we have appointed the firm of John 
Wiley’s Sons, 15, Astor Place, New York, the sole agents for ENGI- 
NEERING in the United States, and all subscriptions for the United 
States willin future be payable to them. ey will also be pre- 

red to receive advertisements for ENGINEERING, and will afford 

ull information as to terms, &., on application. 


sets of ENGINEERING from thi 


e cx 





The Publisher desires to draw the attention of Manufacturers 
and Purchasers to the advantages offered by the INFORMATION 
AND Inquiry Room established at the offices of this Journal. In 
this room are kept for the benefit of visitors, files of the principal 
English and foreign technical journals, and the circulars and 
catalogues of the lading manufacturers in the Engineering Trades, 
either for reference or distribution. A classified arrangement oy 
the various advertisements which appear either continuously or 
from time to time in ENGINEERING will also be available for refer- 
ence. Manufacturers are invited to contribute their catalogues 
and circulars, which will be indexed and placed under the care of 
an attendant. 
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THE PENISTONE RAILWAY DISASTER. 

In our last issue we were only able to refer 
very briefly to the recent sad disaster on the Man- 
chester, Sheffield, and Lincolnshire Railway at 
Penistone. The full details, as given before the 
coroner, and also at the Board of Trade inquiry 
before Major Marindin, are, however, now before 
us, and they do not differ very greatly from 
those of previous accidents of a similar character, 
except in the fearful loss of life. Viewed in the 
proper light, however, this accident is most instruc- 
tive. Our readers will remember that on the 16th 
inst. an express train from Manchester to London, 
consisting of engine, tender, a horse box, eight 
carriages, and two brake vans, when running be- 
tween Hazlehead and Penistone, on a heavy falling 





gradient, left the line opposite the Bullhead Colliery, 
and although the engine, tender, and horse box 
came safely to a stand in a distance of about 500 
yards, the rest of the train was precipitated over 
a bridge, into the road below, after running about 
half that distance. Twenty-three passengers were 
killed on the spot, and some forty or fifty injured. 
The marvel, indeed, is how any escaped. From 
the evidence, it appears that the primary cause of the 
accident was the fracture of the crank axle of the 
engine. This caused the driving wheels instantly 
to leave the line, and the trailing wheels followed, 
as well as the tender and horse box. At some 
point not clearly ascertained the couplings between 
the horse box and the rest of the train were broken, 
and the hindmost of the remaining vehicles bearing 
down on those in front, forced the leading carriages 
to one side, and over the bridge, the parapet of 
which is completely demolished. The locomotive, 
which appears to have been in good order, was a 
four-coupled engine having a four-wheeled bogie 
in front; it had double frames, the coupled axles 
being connected through outside cranks. The 
crank axle was made of cast steel, and had run only 
50,000 miles. We give a sketch showing the line 
of fracture at A in the outside web of the right-hand 
crank. From the evidence it appears that on the 
inside of the web there is an old flaw extending 
from 1} in. to 2 in. into the metal, and that this 
could not have been detected. 
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We are enabled to give also, on the next page, a 
rough sketch of the line showing the chief points 
of interest, the measurements being taken on 
the spot. Theline at the point where the crank 
axle broke is on a curve, though at the bridge 
it is pretty straight, and the driver was running 
with steam off at a speed, according to his own 
account, of from forty-five to fifty miles per hour. 
The position of the first mark upon the rails is 
denoted on our sketch, and this mark is repeated 
six times at intervals of about 20ft. The distance 
from the first mark to the centre of the bridge mea- 
sures on our plan 241 yards, and this is confirmed 
by the evidence of Mr. Dallas, the company’s 
resident engineer at Sheffield, who states that the 
engine ‘‘ was found 274 yards from the east of the 
bridge, or 517 yards from the first mark of anything 
being wrong upon the line ;” and this would make 
it 243 yards from the first mark to the centre of 
the bridge. This distance is of great importance. 

We have no intention of discussing the relative 
merits of iron and steel for crankshafts, the proper 
tests to be applied to them, or the amount of in- 
spection they should undergo. In our opinion such 
questions are beside the mark in a case like the one 
before us. It is no uncommon event for engines or 
trains to be thrownoff the rails ; indeed, a large pro- 
portion of the accidents investigated by the Board of 
Trade inspectors are of this very class, and whether 
the disaster at Penistone is to be attributed to the 
breaking of a defective crank axle, or not, is not 
the vital point. Every one knows that many causes 
may contribute to such an accident, and the severity 
of the effect depends upon the particular circum- 
stances of each case. In the present instance there 
was a disastrous combination, viz., the high speed 
on a heavy falling gradient, the curve in the line, 
the steep embankment, and the over-road bridge. 
Sometimes the brunt of the injury and loss of life 
is confined to the engine, at others the engine 
escapes and the train is wrecked, as was the case at 
Penistone, and also at Downton, on the London 
and South-Western Railway, on the 3rd of June 
last. These two cases are in most respects very 
much alike, for in the latter the coupling also gave 
way, the two engines whichwere attached tothe train 
escaped, and the train itself was thrown over a bridge 





into a river, with the loss of five lives. In one respect 
there was a difference, in form, but not in fact, in 
that the South-Western train was not fitted with 
any continuous brake, while the Manchester train 
was equipped with Smith’s vacuum non-automatic 
brake ; and this brings us to the real point, for, 
in fact, this train was placed in precisely the same 
uncontrolled condition as that at Downton. Given 
the circumstances, it was almost equally inevitable 
in both cases that disastrous results should ensue, 
since the only means of saving the trains, viz., a 
powerful automatic brake, was absent. This state 
of things may be contrasted with the case re- 
cently reported in the papers of an accident to 
a Great Eastern express to Doncaster, on the 
8th inst. When nearing Spalding Station the 
axle of the driving wheels broke; the train was 
instantly stopped by the application of the Westing- 
house brake, and a fresh engine having been pro- 
cured, the train proceeded after half an hour’s 
delay. Had a similar brake been in use at Penis- 
tone, it would have been at once brought into action 
by the parting of the train, even if it had not been 
applied earlier, and there are the best grounds for 
believing that 23 lives and much dreadful injury 
might have been saved. 

It may be useful to remind our readers of the 
essential difference in the principle of the two 
brakes above instanced. The Smith vacuum 
brake can only act so long as the engine, tender, 
and train remain coupled together, and every part 
of the brake work is uninjured. The power for 
working it being upon the engine only, so soon as 
the couplings give way, or any part is damaged, 
the brakes can no longer be applied, 2nd should 
they havealready been put on, they forthwith pro- 
ceed immediately to come off by themselves. The 
carriages are then of course in the same helpless 
condition as others which have never been fitted 
with a brake at all. It is for this reason that the 
Board of Trade have insisted for so long upon the 
companies adopting automatic brakes, in which 
the principle is just the opposite. In these power 
is stored upon every vehicle, for working the 
brake upon that vehicle, and in case of injury 
or breaking apart, the brakes all go on ‘auto- 
matically” as it is called, and without the inter- 
vention of guard or driver ; and further, they will 
remain on until it is necessary to release them. 
Briefly stated, the latter would remain ‘‘ on” 
automatically while the former would come “ off” 
automatically, and it is just this difference which 
means life or death in such cases as that at Peni- 
stone. It is simply a question of principle. The 
one arrangement is speciaily designed to meet such 
contingencies, while the other is so constructed as 
to make it impossible for it to do so. 

In the case of the Penistone accident, the driver 
states that he applied the brake on hearing the first 
noise of something being wrong, which, as we have 
seen, was some 240 yards from the fatal bridge. The 
brake must have at once come off, however, when 
the couplings broke, or perhaps before, by injury to 
the main pipe. There is ample testimony, from 
numerous brake experiments, that in the distance 
givenanefticient continuous brake could have brought 
the carriages to a stand in safety, but there would 
probably have been no necessity for this being done 
in so short a space. Had a powerful brake been 
applied to the train as well as the engine, the effect 
would have been not only to keep the carriages 
back, but also to maintain them in line, so that 
even if they could not have been stopped by the 
time of reaching the bridge, they might have got as 
safely over it as did the engine. That in the case of 
the train which was wrecked at Penistone, the con- 
tinuous brake could have been in action but a very 
brief interval, even if it was ever effectively applied 
at all, is clearly proved by the distance—namely 
517 yards—which the engine, tender, and horse-box 
run, notwithstanding some of the wheels being off 
the rails. 

Although the companies using the Smith vacuum 
brake boast that it gives little trouble to them, 
yet there are many cases recorded of its having 
been the cause of great trouble and distress 
to those who were relying upon its protection. 
It is but poor comfort to the public to boast, 
as Sir Edward Watkin has done, of the simpli- 
city and beauty of this brake. Such traits are 
found to be absolutely valueless for preventing 
accidents; and that they are not inconsistent 
with a power for creating them is proved by the 
records of the Board of Trade. Only so re- 
cently as the 19th inst. we read that a Great Nor- 
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THE PENISTONE RAILWAY ACCIDENT. 





thern train from Grantham ran violently into the 
butfer-stops at Nottingham, owing to the failure of 
this same vacuum brake, and but for the solidity of 
the masonry would have been hurled into the canal 
beneath. How long this sort of thing is to con- 
tinue depends upon Parliament. We hope the 
lesson may be taken to heart, but it is one of the 
saddest reflections to think how many warnings 
have already been given, how many lives lost, and 
others wrecked, apparently from a spirit of obstrue- 
tion worthy of another sphere. 

We have not hesitated to draw our readers atten- 
tion to this important matter, at some length, since 
the daily press appears to miss the real point in their 
attempt to find a remedy for such railway disasters. 
Had not science provided a remedy the case would 
have been sufficient to alarm the public mind toa 
degree very prejudicial to the interests of railway 
shareholders; as it is, intending travellers having 
the choice of alternative routes may not improbably 
take that which can offer the protection of an 
eflicient automatic brake which fulfils the conditions 
laid down by the Board of Trade. 








THE IRIDIUM INDUSTRY. 
Wirurn the last few years a new industry has 
arisen in the manufacture of articles from iridium, 
through the discovery by Mr. John Holland, of 
Cincinnati, that by the addition of phosphorus, the 
hitherto intractable metal could be easily melted. 
Previously to the present time iridium unless 





alloyed with platinum, has had substantially but | 


one use, viz., for pointing gold pens, and for this | 


purpose it was used in the native state, suitable 
pieces of ore being selected and soldered in 
place. The metal itself was discovered in 1803 by 
» Smithson Tennant, while investigating the metallic 
residues which remained when platinum ores were 
dissolved in aqua regia. In the early history of the 
electric light, in 1848, W. E. Staite patented 
the use of iridium filaments in incandescence 
lamps, and proposed to prepare the metal by fusing 
the oxide in a cupel of bone ash under the voltaic 
arc. The ingot thus obtained was to be annealed 
in an oxyhydrogen jet, and worked under ham- 
mers and between rolls at a white heat. In certain 
cases thin strips of metal were to be cut from the 
ingot ‘‘in the same way as precious stones are cut 
by the lapidary.” What measure of success he 
obtained, if any, is not known, but he appears to 
have devoted the greater part of his attention to 
arc lamps, and probably the scheme never got be- 
yond the paper stage. The means he indicated, 
however, were the only ones which attained any 
success, and by their aid other ‘experimenters suc- 
ceeded in obtaining small globules of the metal. 
About four years ago Mr. John Holland, the 
well-known gold pen manufacturer, found it neces- 
sary to have pieces of iridium, larger than those 
generally found in nature, for the purpose of 
making points for the Mackinnon stylographic pen. 
After many experiments he found that by heating 
the ore in a Hessian crucible to a white heat and 
adding to it phosphorus, and continuing the heating | e 
for a few minutes, he could obtain a perfect fusion 
of the metal, which could be poured out and cast in 
almost any desired shape. The product was found 
on physical examination to be about as hard as the 
natural grains of iridium, and, in fact, seemed to 
have all the properties of the metal itself. On 
chemical analysis it was found that the metal fused 
with phosphorus contained, according to two deter- 
minations, 7.52 and 7.74 per cent of phosphorus. 
For many purposes it could be used in this state 
without further treatment, but when it had to with- 
stand a white heat, as in some kinds of electrical 
apparatus, this capability of fusion destroyed its 
usefulness. Experiments for the purpose of — 


ing the phosphorus were then made by Mr. W. L 
Dudley, of Cincinnati, who found that by heating 
the metal in a bed of lime the phosphorus could be 
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completely eliminated. In the usual operation the 
metal is first heated in an ordinary furnace at a 
white heat, and finally, after no more phosphorus 
makes its appearance, it is removed and placed in an 
electric furnace with a lime crucible, and then 
heated until the last trace of phosphorus is removed ; 
the manufactured metal will then resist as much 
heat without fusion as the native metal. 

The principal sources of the supply of iridium are 
Russia and California. It is extracted from gold 
and platinum ores as a by-product, and is always 
found in small grains or fine powder, the largest 
pieces being about’the size of a grain of rice. It is 
generally found alloyed with platinum or osmium. 
When pure it possesses a white lustre, resembling 
that of steel ; its hardness is about equal to that of 
the ruby ; when cold it is quite brittle, but at a 
white heat it is somewhat malleable. It is one of the 
heaviest metals, having a specific gravity of 22.38, 
When heated in the air toa red heat the metal is 
very slowly oxidised ; but upon raising the tem- 
perature to about 1000 deg. Cent., it parts with 
its oxygen, and above that temperature it is not 
oxidised. It is insoluble in all single acids, and 
but very slightly soluble, when in a state of fine 
powder, in aqua regia. 

According to the new system of manufacture, 


and in cases where the article is not subject to | 


great heat, the metal is melted with phosphorus, 
and cast into the desired shape; it is then ground 
or worked into the exact required form. The first 
application to which it was put was the manufac- 
ture of Mackinnon pen points ; these consist of a 
little cone pierced with a central hole. For this 
purpose the fused metal is poured between two 
plates which are suddenly brought together, so as 
to subject the casting to fpressure. The slabs are 
about one thirty-second of an inch in thickness, 
and are broken into small irregular pieces, which 
are soldered on a strip of brass and ground down to 
a flat surface by means of a copper lap. This is 
a disc of copper 4 in. in thickness and 8 in. in dia- 
meter, revolving at 800 to 1000 revolutions per 
minute, and fed with corundum or diamond dust. 
After the slabs are ground to a surface they are 
drilled. They are first countersunk by a diamond 
running at 900 revolutions per minute, and then 
they are pierced by means of a copper drill, consist- 
ing of a piece of soft copper wire filed down toa 
point, and set in a drill spindle. This tool makes 
3500 revolutions, and is fed with corundum or dia- 
mond dust and oil. When the drilling is accom- 
plished the brass is dissolved away, and the pieces 
of iridium are soldered to the ends of the Mackin- 
non pens, and are ground to the proper form ex- 
ternally by a copper lap. 

Iridium is sawn by a copper diss 4 in. to 8in. in 
diameter running at 2500 revolutions per minute, 
and dipping into a bath of cotton-seed oil and 
corundum or diamond dust. 

Many new uses are now opening for iridium 
since it has been possible to melt and cast it. It is 
used for drawplates, to replace the ruby plate, in 
the manufacture of gold and silver wire ; for knife 

edges for scales and balances ; for tipping hypo- 
dermic needles, and for many other purposes. It 
has been tried for the negative pole of an arc lamp, 
and was found to keep its shape, in spite of the 
heat, provided the positive carbon was not allowed 
to strike or fall too heavily upon it. One of the 
most important applications is for the contact points 
of telegraphic instruments; these outlive many 
platinum contacts, and do not oxidise or stick. 

Efforts are now being made to effect the electric 
deposition of iridium, and considerable success has 
been obtained by Mr. Dudley, who, according to a 
paper which he recently read before the American 
Institute of Mining Engineers, hopes to make a 
commercial success of this art shortly. The solu- 
tion is made by mixing iridium of iridosmine with 
common salt placed in a tube and heated to redness, 
Chlorine gas is then allowed to flow slowly through 








the tube for several hours, at the end of which time 
most of the iridium has combined with the salt and 
chlorine to form a double chloride of iridium and 
sodium, which rapidly dissolves in water, and forms 
a solution from which other salts can be prepared. 








CONDUCTIVITY OF METALS AND 
ALLOYS. 

M. Lazare WEILLER has conducted a new and 
independent investigation into the electrical con- 
ductivity of certain metals and alloys, the results of 
which he lately presented to the Société Inter- 
nationale des Electriciens. For the purposes of his 
experiments he caused small bars of metal to be 
cast of a diameter of about 13mm. (0.51 in.). These 
were divided in such a way as to show the grain of 
the fracture, and one part was drawn into wire to be 
used in the trials. Those alloys which can neither 
be drawn or rolled easily, such as silicides and phos- 
phides, were tested directly on the cast bars after the 
method of Sir William Thomson. In thetrials the bars, 
fitted with binding screws at each end, rested upon 
knife edges at an invariable distance apart. These 
knife edges were respectively in communication with 
two resistances composed of two parts, of which the 
one was the thousandth part of the other. The ex- 
tremity of one was connected to the fixed terminal 
of a Wheatstone bridge with a sliding contact, and 
the other to the slider itself. The two points 
which separated the resistances communicated 
with the galvanometer. Finally the extremities of 
the bridge were connected to the binding screws by 
means of a circuit, which included a battery of four 
elements and a contact key. The resistance sought 
was then equal to the resistance measured upon the 
wire of the bridge, divided by 1000. The measure- 
ments, which were very carefully and accurately 
conducted, and were effected on a great number of 
specimens, were made in part by M. Weiller him- 
self, and in part by M. Duflon, in the laboratory of 
Messrs. Breguet. The results are given in the 
following Table : 


1, Pure pil Ase 100 
a se «= 
3. Refined. jaar) crystallised copper 99.9 
4. Telegraphic silicious bronze .. 938 
5. Alloy of —_ and silver (60 per 
cent.) ... 86.65 
6. Pure gold 73 
7. Silicide of copper, with 4 per ‘cent. of 
silicium 75 
8. Silicide of copper, with 12 per cent. 
of silicium __... ea 54.7 
9. Pure aluminium 54.2 
10. Tin with 12 per cent. of sodium 46.9 
11. Telephonic silicious bronze ... 35 
12, Copper with 10 per cent. of lead 30 
13. Pure zine 29.9 
14. Telephonic phosphor- bronze. - 29 
15, Silicious brass with 25 per cent. of 


zinc oe 26.49 


16, Brass with 35 per cent. of zinc 21.5 
17. Phosphor tin... 17.7 
18. pies of gold and silver (50 per cent. t) 16,12 
19. Swedish iron 16 
20. Pure Banca tin.. : 15.45 
21. Antimonial copper ‘ 12.7 
22. Aluminium bronze (10 ad cent. .. 12.6 
23. Siemens’ steel ... 12 
24. Pure platinum .. 10.6 
25. _— with 10 per cent. of nickel... 10.6 
26. Cadmium amalgam (15 per cent.) .. 10.2 
27. Dronier mercurial bronze 10.14 
28. Arsenical copper (10 per cent.) 9.1 
29. Pure le; 8.83 
30. Bronze with 20. per cent. of tin 8.4 
31. Purenickel . 7.89 
~ 32. Phosphor- bronze with 10 per cent. of 

tin 6.5 
33. Phosphor < copper with 9 per cent. of 

phosphorus... 4.9 

34, Antimony “3 3.88 
The resistances are not given “in ohms, but as 


proportions toa given body. They may be reduced 
to the conventional standard on the assumption 
that a wire of pure silver, one millimetre in dia- 
meter, has, at a temperatureof zero Cent. a resistance 
of 19,37 ohms per kilometre, 
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BELGIAN MINING AND METALLURGY. 


Some valuable official statistics have just ap- 
peared in Belgium in illustration of the progress 
of coal mining and metallurgical industry in that 
thriving little kingdom. It appears from these 
statistics that the coal extraction in Belgium in 
1882 amounted to 17,590,989 tons, showing an in- 
crease of 717,038 tons as compared with 1881. To 
the extraction of 17,590,989 tons effected in 1882, 
the three provinces of Belgium made the following 
contributions : Hainaut, 13,131,342 tons ; Namur, 
466,165 tons; and Liége, 3,993,482 tons. The 
value of the 17,590,989 tons of coal raised in 
Belgium in 1882 was 7,035,8401. The average price 
per ton, which stood in 1880 at 8s. 2d., declined in 
1881 to 7s. 8d., but it rallied in 1882 to 8s. The 
production of 1882 was supplied by 300 working 
centres; there were besides eighty pits in what 
may be termed a state of reserve, while twenty 
others were in course of development. There were 
1960 steam engines at work in 1882 in the coal 
mines of Belgium, the aggregate force of these 
engines being 166,444 horse-power. The average 
thickness of the coal beds in working in Bel- 
yium in 1882 was, as nearly as possible, 2 ft. 1} in. 
t is computed that in the fifty-two years end- 
ing with 1882, inclusive, 460,773,910 tons of 
coal were raised from the soil of Belgium, 
this heavy aggregate representing a value of 
209,200,0001. The coal production of Belgium 
would appear to be steadily increasing, although it 
is not growing very rapidly. In 1873 the produc- 
tion was 15,778,401 tons ; in 1874, 14,669,029 tons; 
in 1875, 15,011,331 tons ; in 1876, 14,329,578 tons ; 
in 1877, 13,938,523 tons; in 1878, 14,899,175 
tons ; in 1879, 15,447,292 tons ; in 1880, 16,866,698 
tons; in 1881, 16,873,951 tons; and in 1882, 
17,590,989 tons; giving an annual average fer 
the ten years of 15,540,497 tons. It will be seen 
that the production of 1882 was larger than that 
effected in any previous year. Nevertheless, the 
advance made, comparing 1882 with 1873, did not 
exceed 1,812,588 tons. The value of the coal pro- 
duction of Belgium has been subject during the 
last ten years to very great fluctuations. In 1873, 
the aggregate value of the production was ofticially 
estimated at 13,505,4801., giving an average of 
17s. 7d. per ton. In 1874 the aggregate value of 
the production was 9,636,400/., giving an average 
of 13s. 2d. perton. In 1875 the aggregate value was 
returned at 9,193,600/., giving an average of 12s. 1d. 
per ton ; in 1876 at 7,764,760l., giving an average 
of 10s. 9d. per ton; in 1877 at 6,118,2801., giving 
an average of 8s. 8d. per ton ; in 1878 at 5,912,840/., 
giving an average of 7s. 2d. per ton; in 1879 at 
5,799,8001., giving a ' average of 7s. 5d. per ton; 
in 1880 at 6,787,200/., g ving an average of 8s. 2d. 
per ton ; in 1881 at 6,548,160/., giving an average 
of 7s. 8d. per ton; and in 1882 at 7,035,840/., 
giving an average of 8s. per ton. The number of 
workmen engaged in Belgian coal mining does not 
appear to have increased of late years. In 1873, 
this number was 107,902; in 1882 it stood at 
103,701. As the production of 1883 was 1,812,588 
tons larger than the production of 1873, it follows 
that the average quantity of coal raised by each 
working miner in 1882 was 169 tons, as compared 
with 146 tons in 1873. The aggregate amount 
paid away in wages in 1882 was 3,984,7601. The 
cost of raising the 17,590,989 tons of coal produced 
in Belgium in 1882 was 6,844,800/. The profit 
realised for the year was 191,0401. 

There were thirty-eight blast furnaces in activity 
in Belgium in 1882. These furnaces employed 
3791 workmen, and consumed 539,287 tons of 
minerals, scorizw, &c., of which 206,403 tons were 
indigenous minerals, The quantity of pig produced 
by the thirty-eight furnaces in working in Belgium 
in 1882, was 726,946 tons, viz., refining pig, 
539,287 tons ; casting pig, 58,474 tons ; manganesi- 
ferous pig, 5957 tons ; Bessemer pig, 118,297 tons ; 
Thomas-Gilchrist pig, 4631 tons; and worked pig, 
300 tons. The average value of the 726,946 tons of 
pig produced in Belgium in 1882 was 21. 8s. 2d. per 
ton. The number of iron works in operation in 
1882 was eighty-two; these furnaces employed 
17,414 workmen who produced 503,113 tons of 
various descriptions of iron of an average value of 
6l. 133. 5d. per ton. There were four steel works 
in Belgium in 1882 ; these works produced 182,627 
tons of steel ingots, and 151,291 tons of finished 
steel, of an average value of 6l. 8s. 3d. per ton. 
The total of 151,291 tons of finished steel was made 
up as follows: Rails, 109,809 tons; tyres, 11,308 





tons; rolled steel, 10,684 tons; beaten steel, 
10,028 tons ; heavy plates, 1252 tons ; thin plates, 
648 tons ; and steel wire, 7562 tons. In 1881 the 
production of steel ingots in Belgium was 141,640 
tons, of an average value of 4/. 12s. 9d. per ton, 
while the production of finished steel was 119,237 
tons, of an average value of 6l. 10s. 2d. per ton. 
The production of iron in Belgium in 1873 was 
503,432 tons ; the corresponding production in 1882 
having been 503,113 tons, it follows that the pro- 
duction has not made any progress during the last 
ten years. On the other hand, the production of 
steel ingots and finished steel has made very great 
strides in Belgium in the same period, the output of 
1873 having been 21,657 tons of ingots, and 18,533 
tons of finished steel, while the output of 1882 was 
182,627 tons of ingots, and 151,201 tons of finished 
steel. The production of Bessemer steel in Bel- 
gium dates from 1864, when the Bessemer process 
was introduced at the works of the John Cockerill 
Company. JBefore 1864, Belgium produced an- 
nually only from 1500 tons to 3000 tons of 
puddled steel. The Martin process was introduced 
in 1872 at the Sclessin works; and the Thomas- 
Gilchrist, or basic process, was adopted in 1879, at 
the Angleur Works. 








INTERNATIONAL FORESTRY EXHI- 
BITION IN EDINBURGH. 

In many respects, the International Forestry 
Exhibition now being held in Edinburgh has 
already proved itself to be possessed of an amount 
of importance and scientific and practical interest 
far beyond the estimate generally formed of it 
by those persons who have not yet had the 
pleasure of visiting it and making a careful survey 
of its many and varied collections. Forsome days 
after the opening of the Exhibition there was a 
considerable extent of unoccupied space, in conse- 
quence, chiefly, of the non-arrival of the Japanese 
collection, which was known to be of very large 
proportions, and of high interest. Now,; how- 
ever, that collection has been laid out with great 
neatness, care, and effectiveness, and henceforth 
the Japanese Court will doubtless prove to be one 
of the most attractive features of the Exhibition. 
Its extent is so very considerable that it occupies 
the entire space embraced in both of the eastern 
transepts of the main building, and as regards its 
instructiveness some comprehensive and correct 
idea may be formed by those persons who have 
given attention to the striking advance which Japan 
has made during the past twenty years or so in 
scientific culture and industrial progress. On the oc- 
casion of our last visit to the Exhibition, which was 
only a few days ago, there were still several space 
allotments remaining unoccupied, but they were of 
small extent and comparatively unimportant. The 
Executive Committee of the Exhibition are from 
week to week actively exerting themselves to make 
the undertaking a great success by increasing and 
varying the attractions, one of them being the 
completion of a very extensive installation of elec- 
tric lighting, chiefly by ineans of between fifty and 
sixty Brush are lamps. It is thus rendered pos- 
sible to continue the collections of exhibits in the 
main building open to the inspection of visitors up 
till ten o’clock at night, whereas for fully two 
weeks it was necessary to close at dusk. On several 
occasions the number of visitors passing through the 
turnstiles at the entrances to the building has ex- 
ceeded 5000 per day, and there is every reason 
for confidence that the Exhibition will become 
extremely popular. 


Woop-WorkKING AND OTHER MAcHINERY. 


As was to be expected, a display of wood-working 
machinery on asomewhat extensive scale, forms one 
of the prominent departments of the Forestry Ex- 
hibition. Most of the machinery in question is 
shown in the northern portion of the open grounds 
under a stretch of covered shedding some 250 ft. in 
length by 20 ft. in width. A large proportion of 
that space is occupied by Messrs. John M‘Dowall 
and Sons, Walkingshaw Foundry, Johnstone, who 
are, we believe, the oldest firm of wood-working 
machinery manufacturers in the kingdom. They 
make a really splendid display—by far the largest 
on the ground—the machines on exhibition being 
about twenty in number and capable of doing 
almost every kind of woodwork. In all these 
machines there has been embodied a great amount 
of ingenuity and constructive skill, and in every 
instance the finish is extremely good. The ar- 


rangement of the machinery at Messrs. M‘Dowall’s 
stand at once arrests the attention of practical 
men and of such persons as are familiar with 
the best examples of the planing adopted in the 
large joiners’ shops which always form an im- 
portant feature in the leading shipbuilding yards on 
the Clyde and elsewhere. Notwithstanding the fact 
that the space allotted for the display of the 
machinery is comparatively narrow, the various ex- 
hibits have been laid down in such a way as to 
admit of free access to each machine without crowd- 
ing. As it was practically impossible to put down 
an engine powerful enough to drive all the 
machinery at once, it was deemed prudent to erect 
one capable of actuating the tools in groups. The 
engine used is one having a 10-in. cylinder, with 
stroke of 20-in., and automatic cut-off gear. This 
engine drives a line of shafting about 95 ft. long, 
fixed under the floor of the shedding, and supplied 
by the firm. Steam for the engine is provided by 
a vertical boiler made of Siemens steel, and fitted 
with cross tubes and improved mountings. With 
this supply of power it is possible to run together 
any two or three machines that it may be desired 
to see at actual work. Standing on an indepen- 
dent platform behind the engine, there is a vertical 
saw frame, with direct acting engine overhead. 
Placed on a somewhat light wooden foundation, 
without any overhead support, this frame is oc- 
casionally shown at work cutting, in first-rate style, 
a log of wood of nearly its full capacity, which is 
30 in. ; the steam cylinder being 12 in. in diameter, 
and the total weight of the frame is10}tons. Such 
frames as the one under notice are made by Messrs. 
M‘Dowall to saw trees up to 6 ft. in diameter, and 
many of them are annually exported to the East 
and West Indies and other colonies and foreign 
countries, in addition to those ordered for use at 
home. Near to this frame there is a circular saw 
bench, which is fitted with Casson’s continuous 
feed. This machine, which is now well known, 
is capable of running through 25,000 ft. of 9-in. 
deals with great ease in an ordinary working 
day. Another very serviceable machine at this 
stand is a general joiner, comprising a saw bench, 
provided with rising and falling spindle, and tools 
adapted for sawing, grooving, tonguing, rabetting, 
mortising, boring, cross-cutting, and tenoning ; it is 
suitable for a small workshop or for an estate where 
general work has to be done. Furtheron we finda 
moulding machine (to do work 9in. by 3in.), a 
panel-planing machine, and a hand-planing machine, 
One of the most recent machines amongst Messrs. 
M‘Dowall’s exhibits, and certainly one of the most 
ingenious machines in the Exhibition, is Anderson 
and Hunting’s patent dovetailer, as constructed by 
the Johnstone firm, who are the sole makers for 
Scotland. When in operation, this machine always 
attracts the attention of crowds of visitors. Be- 
sides the foregoing, Messrs. M‘Dowall show a 
band saw having 36 in. pulleys. This saw will 
cut to a depth of 16 in., the table is 36 in. 
square, and the weight of the machine is 1 ton 
4 cwt. We need scarcely speak in detail of the 
other exhibits at Messrs. M‘Dowall’s stand, but 
we may simply state that they embrace a mortising 
and boring machine, a tenoning machine, a ma- 
chine for sharpening and setting band saws, a saw- 
sharpening machine, a band and saw brazer, a 
moulding iron grinder fitted with seven emery 
stones, a self-acting plane-iron grinder for work- 
ing cutters up to 36 in. long, a self-acting rack-saw 
bench for 4-ft. saws and with an iron table 20 ft. 
long, and a cross-cut saw for operating on logs up 
to 5ft. in diameter. The last-named machine 
embodies several ingenious devices. Its weight is 
only 16 cwt., and yet there is shown alongside of it 
as a specimen of work it has accomplished, a por- 
tion of an elm tree measuring 4 ft. 10in. in 
diameter, which was grown in front of Hamilton 
Palace, and was blown down in one of the recent 
storms that have done so much destruction in the 
Scottish forests. Such of our readers as may intend 
visiting the Forestry Exhibition will doubtless find 
much to interest them in the collection of exhibits 
just dealt with. 

Messrs. Thomas Robinson and Son (Limited), 
Rochdale, also have an excellent collection of wood- 
working machinery, though not nearly so extensive 
as that just spoken of. First of all there is a 12 
horse-power semi-portable engine, which is specially 
designed for driving such machinery in countries 
where transport is difficult; all the parts of the 
engine are so arranged that they can be readily 








disconnected from the bed and carried separately. 
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The crankshaft is of steel, and is carried in three 
gun-metal bearings, and the steps are made in 
three parts. The boiler, which is multitubular 
and of the ordinary locomotive type, is fitted with a 
specially large firebox for burning wood, or miscel- 
laneous forest or woodyard refuse. A semi-portable 
log frame, driven overhead, and designed for 
cutting timber up to 24 in. in diameter, occupies a 
prominent pesition at the stall. One feature of 
importance in connection with this frame is that it 
requires no stone foundations, and hence it is well 
adapted for use in new countries, and in districts 
where masons’ labour is difficult of obtainment. 
The saws are carried in a working frame made 
of steel of { section, which is at once light 
and strong. The crankshaft, which is also of steel, 
is carried in two long gun-metal bearings, and is 
fitted with two flywheels, one on each side of the 
frame. The fluted rollers, by means of which the 
timber is fed through the machine, are worked by 
an adjustable arrangement, so that the feed can be 
varied to cut from 9 in. to 7 ft. per minute. This 
log frame is made to carry one saw to the inch, 
and, as it runs at a very high speed, it will get 
through a large quantity of work in a day. 
When fixed on wheels it makes an excellent port- 
able frame. Another machine of great utility is 
an improved band saw, having pulleys 30 in. in dia- 
meter. The pulleys which carry the band are built 
entirely of steel, after the manner of bicycle wheels, 
thus combining rigidity with lightness ; and the top 
one, which can be canted to any angle, is held in 
tension by means of a weighted lever, so that the 
strain on the saw never varies. The saw itself has 
adjustable packings both above and below the table, 
those below being carried by a bracket, which, by 
the assistance of a balance weight, can be readily 
raised or lowered to any position. This same 
bracket also carries an adjustable steel bar, which 
takes the thrust of the saw when cutting. For the 

' purpose of doing bevel cutting, the table is made to 
cant at any angle. Another of Messrs. Robinson’s 
exhibits is a continuous feed saw bench, measuring 
6 ft. long by 3 ft. wide. It is more especially in- 
tended for cutting deals, though it may likewise be 
used with great advantage for flat cutting. The deal 
is fed by means of a fluted roller, which can easily 
be moved to or from the saw spindle. Deals can 
be cut on this machine at the rate of 70 ft. 
per minute. The standard from which the feed 
roller swivels can be removed at pleasure in the 
event of it being wished to flat-cut very broad 
stuff at this bench. Not the least interesting of 
Messrs. Robinson’s exhibits is their universal 
wood-worker, an extremely useful little machine 
for a joiner’s shop or pattern shop. It can be used 
for doing an almost endless variety of work. On 
the cutter block for planing there are carried three 
knives, which are so arranged that one end of the 
cutter strikes the timber before the other, and in 
that way an excellent finish is given to the work. 
There are two tables, one on each side of the cutter 
block, which are made to rise or fall separately on 
inclined slides, so as to keep the opening through 
which the block works as small as possible. The 
front table is fitted with a canting fence, which is 
very handy for bevel cutting and stop-chamfering, 
&c. The mortising is done by a revolving bit at- 
tached to one end of the cutter-block spindle, the 
timber being clamped down on a table and fed 
up to the mortising bit by means of a screw 
worked by a handwheel, and at the same time it is 
worked to and fro by means of a hand lever with 
stops to regulate the length of the mortise. The 
same table serves for the boring, and the circular 
saw is fixed on the outer end of the spindle. This 
can be changed for a block to carry the cutters for 
tonguing and grooving, &c. It will thus readily be 
seen what a great variety of work this machine will 
perform if needed. All the machines, of which we 
have spoken, are well designed and finished, and 
are well fitted for their work. 

Of the other exhibitors of wood-working ma- 
chinery, we may incidentally mention Messrs. Robey 
and Co., Lincoln, Messrs. J. Sagar and Co., of 
Halifax, Mr. E. 8. Hindley, Queen Victoria-street, 
London, and Messrs. Carrick and Ritchie, Waverley 
Engineering Works, Edinburgh. In the same de- 
partment of the Exhibition Messrs. John Tullis and 
Son, Glasgow, show some excellent examples of the 
machinery belting, both plain strap and link, for 
which they have acquired a high reputation. Messrs. 
Miller and Co., London-road Foundry, Edinburgh, 
have on show a capital assortment of chilled-iron 
wheels, mounted on axles, and suited for the trans- 








portation of timber and other purposes. Weighing 
machines, specially adapted for weighing cut timber, 
and for use on estates, are exhibited by the well- 
known firm of Henry Pooley and Son. A patent 
two-horse hedge cutting and trimming machine is 
shown at the stand of Messrs. R. Hornsby and 
Sons, Grantham. It is mounted on two road 
wheels, which are of large diameter, to secure light 
draught, and both of them are employed in driving 
the working parts, the motion being communicated 
by an arrangement of gearing to one of a pair of 
knives which are carried by a sliding bar projecting 
from the side of the machine. Both sides of the 
hedge may be cut from the same side, so that the 
machine may be kept on that side which is most 
convenient. The working of the machine is re- 
markably simple, and the cutting apparatus can 
either be raised or lowered to suit high or low 
hedges, or the level of the ground on which the 
machine may be travelling. 

In addition to their wood-working machinery, 
Messrs. Robey and Co. have on the ground quite a 
formidable array of their; well-known semi-fixed, 
portable, and other steam engines. Two of them 
are compound ‘‘ Robey” engines of 30 horse-power 
each, which, together with a 25-horse single 
cylinder engine, are driving the dynamos for the 
electric light. A single cylinder engine of 10 horse- 
power is set apart for actuating the wood-working 
machinery, and a double cylinder engine of 12 horse- 
power is used in generating the current for the 
electricrailway. There are two very fine engines— 
a single cylinder portable, and an improved hori- 
zontal fixed—on exhibition, together with a 5 horse- 
power traction engine fitted with winding drum, 
steel rope, water lifter, and suction hose. Alto- 
gether, Messrs. Robey and Co. have on the ground 
plant whose market value is well-nigh 4000/. Close 
by in the machinery department Messrs. Crossley 
Brothers, Manchester, show in action two of their 
‘* Otto” gas engines, one of 6 horse-power nominal, 
and capable of indicating 12 horse-power actual, 
and one of $ horse-power nominal. At first it was 
intended that they should do some useful work in 
the way of driving machines in the main building, 
but some of the actual promotors of the Exhibition 
were of opinion that in allowing them to run and 
develop power that might be utilised within the 
building, they were running a considerable risk. 
Truly, some of the prominent men of Edinburgh 
require a little education in regard to modern 
machinery. 

In our next article we shall probably have some- 
thing to say regarding several other machinery 
exhibits, including Greig’s tea-working machinery ; 
and some notice may also be taken of the imple- 
ments and tools used in forestry in different parts 
of the world. 





ELECTRIC LIGHTING AT THE INTER- 
NATIONAL HEALTH EXHIBITION. 
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THE ILLUMINATION OF THE FOUNTAINS AND WATER 
WorRKS IN THE GROUNDS, 


OnE of the most popular of the many attractions 
at the Health Exhibition, and that which more than 
anything else renders the Wednesday and Saturday 
evenings, as wellas special holidays, so remunerative, 
is the brilliant exhibition of the illuminated fountains 
and system of water works which -have been de- 
signed upon a very novel and extensive scale by 
Sir Francis Bolton, R.E., the object, which has 
been so successfully attained, being to produce as 
many different combinations as possible of form, 
colour, total reflection, and general effect of com- 
position. 

The arrangements are as follows. In the middle 
of the ornamental water there has been con- 
structed an island, which is in reality a chamber 
underneath the principal group of fountain jets. In 
this there are placed the regulating valves by which 
the various systems of fountains are controlled, 
the optical and electric light apparatus by which 
some of the more brilliant effects are produced, 
and the electric signalling apparatus by which 
the assistants receive their orders from the ‘‘ com- 
manding officer,” whose position is in the tower 
just below the clock face. Upon the island, and 
therefore above the hidden roof of the chamber, 
are fixed nine fountain jets, that is to say, a high 
central jet projecting a column of water from 
an orifice of 1} in. in diameter to a height of 120 ft., 
four jets, each having a 1-in. orifice, disposed at 








the four corners of a square, of which the high jet 
is in the centre. Around each of these corner jets 
is fixed a horizontal ring 2 ft. Gin. in diameter, 
constructed of 2-in. pipe, and carrying twelve }-in. 
jets, and between these corner jets are four ‘‘ dome 
and convolvulus” jets, the water issuing from them 
taking the form of a dome surmounted by a lily or 
convolvulus. Around the edge of the island isa 
set of small jets, which form a sort of water fringe, 
and a somewhat similar set of little jets is fixed 
around the edge of the main basin. 

In this basin there are three distinct systems 
of fountains, which we may refer to as the outer, 
the middle, and the inner rings ; they carry various 
kinds of jets, some revolving after the manner of 
a Barker's mill and scattering water with a sort of 
spiral motion, others fixed and of different shapes, 
while many are fitted with finely perforated roses 
by which very beautiful effects of mist can be pro- 
duced. There is also a curtain of water spray 
about 39 ft. long, which is thrown up immediately 
in front of the cascades to such a height as will 
admit of effects being produced upon the curtain by 
the dissolving view apparatus, which is in the 
island. 

The water for the whole system of fountains, after 
passing the special meters, is delivered by a 9-in. 
main at a pressure, varying throughout the day, 
of about 65 1b. per square inch, ora head of 150 ft. ; 
this supply is connected direct to the West Mid- 
dlesex Water Company’s pumping main at Ham- 
mersmith. The 9-in. main is carried along the 
bottom of the basin into the chamber in the island 
and there forms a square loop, of the same cross- 
section, and from which the services leading to the 
different systems of fountains take their supply. 
Each of these service pipes is titted with a regulat- 
ing valve by which its respective series of fountains 
can be turned up and down, either gradually 
or suddenly, for some of the most interesting 
effects are produced by raising one jet while another 
is lowered, or by causing a single jet, or a group of 
jets, to pulsate. In order to facilitate the prompt exe- 
cution of the orders signalled from the clock-tower 
the various mains within the chamber and their 
respective valves are painted different colours ; 
thus, the pipe which supplies the outer set of 
fountains is painted blue, that for the middle ring 
red, for the inner ring white, black for the little 
rings encircling the corner jets on the island, and 
yellow for the fringe around the edge. It is there- 
fore only necessary to signal a colour in order to 
indicate to the assistants the particular sets of foun- 
tains to be operated. We shall, however, refer 
again to this when describing the signalling appa- 
ratus. 

Besides the various fountains above referred to, 
there is below the Albert statue, the cascade, which 
has, from the first, formed part of the perinanent deco- 
rations of the Royal Horticultural Gardens, and two 
temporary water-towers, from the top of which three 
illuminated streams of water pour into the lake. In 
addition to these there are the four canals, in which 
the only feature of interest is the illuminated device 
and cascade at the inner end of each basin, four 
Soleil lamps being used for this purpose. 

The simple, yet elaborately worked-out system, 
by which these water works are illuminated at 
night, and by which the various very charming 
effects are produced, is one of the most interesting 
features at the Health Exhibition. In this instal- 
lation alone there are no less than 21 arc lights, and 
we understand that some 200 incandescence lamps 
will shortly be added. The arc lamps are distributed 
as shown by the Table on the opposite page. 

The illumination of the fountains in the central 
basin is effected partly by throwing upon them 
from the clock-tower concentrated beams of electric 
light, both white and coloured, and partly by 
projecting from below them, by means of suitable 
optical apparatus, vertical columns of light which, by 
strongly illuminating the water as it issues from the 
jets, and being reflected by the countless drops of 
water as it breaks up in mid-air, fills the atmosphere 
in and around the jets with tens of thousands of 
sparkling gems of light and colour, thereby pro- 
ducing beautiful and very remarkable effects. 

Pleasing effects are also obtained by throwing 
upon the cascades bands of differently coloured 
light, or by employing the water curtain as a screen 
to receive images projected by a magic lantern, 
while another series of effects are brought about by 
illuminating the central group of jets with concen- 
trated light and surrounding them with mist illu- 
minated by diffused light. 
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ARRANGEMENT OF LAMPS 


USED IN ILLUMINATING FounTaIns, 
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Side basins Behind ruby glass .. 

The arrangements by which the central fountains 
are illuminated from below will be understood by 
referring to the accompanying figure, which is rather 
an illustrative diagram of the method of illumina- 
ting the central fountain than a sketch of the actual 
apparatus employed. Immediately below the nozzle 
J of the central jet is fixed a circular plate of 
glass GG which forms a water-tight window in the 
roof R R of the chamber under the island, and below 
this, and co-axial with the jet, is fixed a sixth order 
cata-dioptric holophote H about 23 in. in diameter 
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built up of six reflecting zones and a central Fresnel 
lens constructed of a middle lens surrounded by 
two refracting rings. The focal length of this holo- 
phote is 150 millimetres, and it condenses all the 
upper rays emanating from a source of light at its 
focus (which lies in the plane of its outer zone), 
into a vertical cylindrical beam of the same dia- 
meter as the outer reflecting belt. Near the focus of 
this holophote is placed a simple arc lamp L, carrying 
a pair of carbon rods which are regulated by hand 
by a simple rack and pinion adjustment ; the lower 
pencil is one of Siemens’s 18 millimetre cored 
carbons having a hard shell and soft core, and the 
upper pencil is hard carbon 16 millimetres in dia- 
meter. In this case the lower and cored carbon is 
the negative in order to get the light-giving crater 
at the bottom. 
an angle with the horizon (but not so great as that 
shown in the diagram), and is attached by a bracket 
to a sliding block of wood, while its focal ad- 
justments can be made. The four corner jets are 
illuminated in a precisely similar way, except that 
in the place of a holophote, a horizontal Fresnel 
lens of 20 in. in diameter is employed, the lamp 
and other arrangements being exactly the same as 
for the central fountain. 

In each of the two water-towers and fitted with 
suitable optical apparatus are three Siemens focus- 
keeping lamps, each placed in such a position as to 
throw a concentrated beam of light through the 
axis of a horizontal glass tube which projects over 
the ornamental basin and through which a stream 
of water will be allowed to pass ; the effect of this 
will be that six luminous streams of water will flow 
from the top of the towers into the lake below. 
All thelamps, both in the island and in the towers, 
(that is to say, eleven lamps), are worked in parallel 
circuit from a new form of Siemens direct current, 
machine, to which we shall refer later on, and the 
resistances of the lamp circuits are so balanced by 
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The lamp is, for this reason, set at | 


Worked by Clere machine. 
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means of wire and ribbon resistances (fixed in a 
small hut in the grounds), that the six Siemens 
| lamps, each taking 20 amperes of current, and the 
| five hand lamps each taking 60 ampéres, receive 
,; neither more nor less than their proper working 
current. 
| The electric light apparatus within the clock-tower 
consists (1) of a hand-adjustment lamp, fixed in a 
military ‘holophotal projector, which is capable of 
| being directed in different directions both in alti- 
tude and azimuth, and deriving its current from a 
Crompton-Biirgin machine ; this apparatus is fixed 
| just above the clock face and projects its beam 
| through a window on to the fountains. (2) Asecond 
| military projector fixed above the clock room and 
|at the foot of Edmunds’s mast light. In this 
| is a Siemens focus-keeping lamp deriving its current 
| from a Siemens alternate current machine. (3) Two 
| Brush focus-keeping lamps, one on each side of the 
| clock-face. and each in the focus of a silvered para- 
| bolic reflector which can be directed to different 
| angles of altitude and azimuth. All these lamps, 
_ as well as those on the island and in the towers, are 
| fitted with suitable switches by which they may 
| be thrown in or out of the circuit at any moment. 
Various colours and combinations of colours are 
given to the beams by sheets of coloured glass or 
gelatine plates interposed in the beam in front of 
lenses, and the rapidly changing effects of colour are 
produced by a set of differently coloured gelatine 
plates drawn in succession through the path of the 
beam. 

The electric signalling apparatus consists of a key- 
board of thirty-six pushes fixed inthe clock-room from 
whence the orders are given, and these are connected 
by wires with the indicating apparatus in the island 
and on the water-towers. This latter apparatus con- 
sists of two electric bell indicators, one for giving in- 
structions respecting the valves, and the other for 
controlling the lights. The eight tablets in the 
| ‘water indicator’ arelabelled respectively ‘‘ Steady,” 
| ** Red,” ‘‘Green,” ‘‘ Blue,” ‘* White,” ‘ Black,” 
| ‘* Centre,” and ‘‘ Yellow,” and refer to the valves 
which regulate the different systems of fountains, 
| and which, as we have described, are painted with 
| the above colours in order to readily distinguish them 
and to facilitate the signalling. The ‘ Light indi- 
cator” has six tablets labelled respectively ‘‘ Centre 
lamp,” ‘‘4 Side lamps,” ‘‘ Blue,” ‘* Yellow,” ‘* Red,” 
and ‘‘Green.” There are besidesseveral electric bells, 
one large bell labelled ‘‘On,” and a smaller bell 
‘* Off,” indicating that the water or the lights are to 
be turned on or off, the signals on the indicators 
showing to which it refers; and, in addition to these, 
there are bells of different tones for calling attention 
or for answering an order. The pushes on the key- 
board correspond of course with the tablets on the 
indicators, but an almost infinite number of orders 
| can be conveyed by combining two or more signals 
| together, and Sir Francis Bolton employs this means 
| to indicate to the assistants, in charge of the valves 
|and lights, any one of the multitudinous effects 
| which he may at any moment desire to produce. 
| The hand lamps and Siemens focus-keeping lamps 
| are, as we have already pointed out, worked in 
| parallel circuit by a Siemens direct current machine 
| which is fixed among the other electric lighting 
| machines of the Exhibition. This machine is of 
a very interesting and novel type, and we hope on 
an early occasion to illustrate and describe it. The 
special feature of novelty lies in the fact that the 
armature is not coiled with wire as the Siemens 
machines usually are, but, more like some of the 
Edison machines, is built up of thick longitudinal 
bars or prisms of copper connected at the ends of 
the armature inthe mauner peculiar to the Siemens 
machine. This armature rotates at a speed of 773 
revolutions per minute within a magnetic field, the 
coils of which are partly in shunt and partly in 
direct circuit with the external circuit of the appa- 
ratus, which is thus in itself to a great extent self- 
| regulating. It givesa current of 420 ampéres with 




















an electromotive force of 80 volts—equal to 33,600 
watts. The contact of the commutator brushes is 
maintained against the commutator by means of 
springs adjusted by a screw, and their position with 
respect to the magnetic field is regulated by a well- 
designed worm and wormwheel adjustment fitted 
with locking gear to hold the brush holders in 
their most efficient position. The current for the 
machine is conveyed to and from the hut in the 
grounds by four well-insulated cables each made 
up of nineteen strands of No. 12 B.W.G. copper 
wire, and from thence is distributed to the island 


‘and towers, the respective currents to each branch 


being balanced by resistances placed within the hut. 

The only feature of interest in the side basins 
consists in a set of spiral glass tubes, placed 
close together vertically side by side, and rotated 
alternately in opposite directions by means of an 
undershot water-wheel driven by a cascade which 
falls over them. Above this mechanical device, 
which has been constructed by Messrs. J. Defries 
and Sons, is fixed a Soleil electric lamp behind a 
sheet of ruby or other coloured glass. 

We may mention that the whole of the hydraulic 
arrangements of the fountains and water works 
have been carried out by Messrs. Simpson, of Pim- 
lico, under the direction of Sir Francis Bolton. ~ 





PRIVATE BILL LEGISLATION. 

Wir the abruptly approaching end of the ses- 
sion, the labours of the Committees are rapidly 
drawing toa close, and we shall have but little more 
to place on record. In the Lords, since our last article, 
the Barrmill and Kilwinning Railway Bills have been 
passed as well as most of those railway Bills which 
had successfully worked through Committee in the 
Commons. The only Bill of importance now 
before this House is that of the Barry Dock and 
Railway, which is being rapidly proceeded with 
before a Committee of which the Marquis of Water- 
ford is chairman. The case of the promoters has 
been completed, and the chief opponents, the Taff 
Vale Railway and the Marquis of Bute, are now 
endeavouring to show that the present arrange- 
ments and those contemplated at that railway and 
the docks belonging to that nobleman, are such as 
to leave little to be desired, and that the construc- 
tion of the proposed works will be of little use and 
unremunerative to the promoters. The Lincoln and 
Skegness Railway Bill has been withdrawn. 

In the Commons, the Select Committee that 
rejected both the rival Thames communication 
schemes first considered—the Nightingale-lane Sub- 
way and the Duplex Bridge—have made a special 
report upon the matter in which they state that 
they are unanimously of opinion that the Duplex 
Bridge ought not to be passed, and that it is un- 
desirable that so large a sum as 2,000,000/. should 
be expended upon the construction of the subway, 
which at best could only be considered as a compro- 
mise, and which would have entailed an expenditure 
of a like amount further east at no distant date. 

They then state that two means of crossing 
the river below London Bridge are immediately 
required, and should receive the sanction of Parlia- 
ment ; these are, first, a low-level bridge at the site 
of the rejected Duplex Bridge at Little Tower-hill, 
with two openings, each of 100 ft. clear width, 
spanned by a pivot swing bridge similar to that 
which has been erected over the River Tyne at 
Newcastle; and, secondly, a subway at or near 
Shadwell similar to that proposed by Sir Joseph 
Bazalgette in his report of 1882 to the Metropolitan 
Board of Works, and which has been so frequently 
alluded to during the course of the inquiry. 

The Committee are also of opinion that the 
two great public bodies of London, the Corporation 
and the Metropolitan Board of Works, and not a 
private company, should undertake these works, and 
suggest that the Corporation should build the bridge 
out of the funds of the Bridge House Estate, which, 
according to a letter from the Chamberlain to the 
Remembrancer, dated June 28, 1884, appears to 
be in a condition so favourable as to be able 
satisfactorily to bear the proposed burden of raising 
a sum of 750,000/., which is the amount required. 
The subway at Shadwell might, on the other hand, 
be advantageously carried out simultaneously by the 
Metropolitan Board of Works; no mention, how- 
ever, is made of the desirability or otherwise of 
continuing the coal and wine duties upon which 
the fate of this subway rested in 1882. 

In view of the mass of evidence given before this 
Committee, however, it is impossible, in spite of 
the above-mentioned report, to consider the ques- 





92 $ 


ENGINEERING. 


[Jury 25, 1884. 








tion of the style of bridge at the site named, as by 
any means settled. There are many, in fact, who 
believe that Parliament would never sanction a pro- 
posal for such a bridge as is recommended, it being 
alleged by the opponents of such a scheme that it 
meets neither the wants of the road traflic nor the 
requirements of that on the river, but would un- 
doubtedly prejudice both, while its construction 
would, it is urged, seriously affect the navigation, and 
thus injure disastrously the valuable wharf property 
lying between its siteand London Bridge. Further, 
it is maintained that the liability of the passage over 
it to be blocked at uncertain intervals, and possibly 
for a long time, would dislocate the free current of 
traffic over it, and the stagnation thus caused would 
make itself injuriously felt in all the important 
thoroughfares near its approaches on both sides, 
such as Thames-street, Eastcheap, and -Tooley- 
street. 

On the announcement of the decision of the com- 
mittee, the Metropolitan Board of Works stated 
that they would not proceed further with that part 
of their Bill which related to the establishment at 
Greenwich and Woolwich of steam ferries with the 
necessary piers and approaches. That part of their 
Bill relating to the change in position of their 
authorised new Battersea Bridge was then pro- 
ceeded with. This structure, as originally sanc- 
tioned, was so laid out as to enable the existing 
timber bridge to be maintained temporarily, but 
this necessitated a rather unsightly bend in the 
approach, and permitted the avoidance of some 
costly property on the Battersea side of the river. 
This was opposed unsuccessfully in both houses by 
the Wandsworth Board of Works. It is now pro- 
posed to take the direct line and incur the expense 
of acquiring the property in question, but the 
carrying out of the amended project involves either 
the closing for 2} years of this route across the 
’ river to some 8000 daily passengers, lengthen- 
ing their journey about half a mile, or the con- 
struction of a temporary bridge ata cost of about 
10,000/. After some days’ discussion the Bill was 
passed, a compromise having been come to by 
which the Metropolitan Board of Works agreed to 
maintain a sufticient footway across the river at 
this spot during the construction of the new bridge. 
This is a satisfactory arrangement, and contrasts 
favourably with the obstinate refusal, until within 
the last few years, of the First Commissioner to 
allow the passage across St. James’s Park to remain 
open after dusk, a refusal which entailed a longer 
journey, and far greater inconvenience to a larger 
number of people, than that which the closing of 
Battersea Bridge would have caused. 

The Bill of the Corporation for the acquisition 
of the undertaking and property of the unsuccessful 
Thames Steam Ferry Company, and for the estab- 
lishment of similar communication on other parts 
of the river was then passed without opposition. 

The only Bill of importance now in committee in 
this House is that of the Manchester Ship Canal, 
which is being discussed before Mr. Sclater Booth 
and three other members. The principal interest, 
as in the contest here last year, is centred in the 
navigation question, the opponents alleging that, 
though undoubted advantages would result from the 
formation of the training walls in the upper estuary, 
yet the possibility of accretion being formed behind 
them, and of thus diminishing the tidal capacity 
and scouring power of the river, is so important in 
its effects that on no account should the scheme be 
sanctioned whilst it contains such an element of 
evil. On the other hand, the promoters say, the 
evidence of experts who appeared both for and 
against the scheme has proved the absolute certainty 
of the good effects arising from the proposed works, 
and but the bare possibility of the evil result. 
Supposing that there should be accretion, as is so 
much dreaded, it can be but small and very slow in 
progress, and there is one thing to be said in its 
favour should it take place, the site of material is 
known, and it can no longer float up and down 
with the tide, to find a probable resting place on 
the bar, where its presence is so much dreaded. 

Great progress has been made with this case, and 
all the evidence is being curtailed as much as 
possible, so as to prevent its failure through lapse 
of time. 


THE HEALTH EXHIBITION. 
EpucationaL Exureirs.—No. III. 
Tue next rooms of the Technical Institute which 
we proceeded to examine were those allotted to the 
French Ministry of Public Instruction. Here we 











found printed copies of the programmes followed 
in the Government schools of various grades and a 
collection of schoolwork generally. 

We noticed that a vigorous effort is being made in 
some of the higher primary schools to give a prac- 
tical turn to the system of teaching. For this 
purpose workshops are provided in which the elder 
boys may exercise themselves in such handicrafts 
as carpentry, modelling, turnery, &c. Besides 
enabling the youths to acquire some manual skill, 
this system has the rare advantage of offering 
opportunities for observing their dispositions and 
natural bent. It would be interesting to know how 
far such a system—which is yet in its tentative 
stage—has been found applicable and what results 
it has produced. The idea is certainly good, expe- 
rience alone can establish its practicability. We 
must say that the specimens of work sent from 
these embryo technical schools of the Department 
du Nord, are very good. We had just a shade of 
scepticism about the genuineness of a few of them, 
which, however, was quickly dispelled by the in- 
formation courteously given us by the representa- 
tive of the French Educational Department, M. 
Buisson. 

A step from the cases containing these attractive 
specimens of boyish mechanical skill, we met a 
small collection which appeared to have a merit 
quite sui generis. It consists of articles carved in 
wood, early attempts in ironwork, and an unpre- 
tentious scientific collection, made in their free 
hours, by the little bereaved ones of the Orphanage, 
founded at Cempuis, by the generous philan- 
thropist M. Prévost. 

We have already pointed out the great care be- 
stowed in French schools upon the study of draw- 
ing. Such a valuable subject is not relegated, as 
with us, to the group of optional studies, but is 
made an integral part of the school course. It is 
true something has been done for us by the South 
Kensington authorities to wake up the country 
from its deplorable lethargy ; but it is none the 
less true that we are far—very far—behind our 
Continental neighbours in this matter. For one 
art student in this metropolis, you will find a 
score in Paris ; and as to proficiency, the difference 
will become unpleasantly patent to any one who 
will spend a few hours in comparing our drawings 
with these from the Ville de Paris. There seems 
to be a consensus of opinion that much good will 
result from the scholastic exhibition ; let us hope 
that it will give a much needed impetus to the 
study, not only of freehand, ornament, and figure 
drawing, but also to the careful ‘study of geometrical 
and linear drawing, and the applications of art to 
industrial design. 

Turning our attention to educational appliances, 
we examined the political and physical maps sup- 
plied to schools by the Government. Some of 
these were excellent ; there were others, however, 
that could be improved in every respect save that 
of cost. These wall maps are not all supplied by 
the same publisher, the Government discounte- 
nancing the principle of monoply and purchasing the 
best article wherever it may be found. With 
respect to terrestrial globes, we noticed with satis- 
faction the almost total absence of those finely 
coloured, neatly delineated, and expensive toys of 
the past generation. In their stead we found 
good sized blackened spheres with which an able 
master can appositely illustrate, and that not to a 
small group but to a whole class, the principles of 
mathematical and physical geography. Akin to 
these geographical adjuncts were the tableaux- 
cartes, or outline wall maps drawn on slated cloth 
and intended to be filled in with chalk, according 
to the directions of the teacher. Unfortunately 
these maps are found to be somewhat inconvenient 
owing to the practical difficulty of easily cleaning 
them. 

We also found in this section another useful class 
of school appurtenances, viz., natural history charts, 
and models. The collection of M. Emile Deyrolle 
is pre-eminent for its general excellence, illustrat- 
ing asit does so beautifully the leading types of the 
animal, vegetable, and mineral kingdoms. That 
of M. Armengaud represents a number of trades 
and industries, and is especially designed for school 
decorative purposes. The collection of the late 
Dr. Auzoux comprises the finest models of human 
comparative anatomy and botany ever made. Each 
model—and there are 150 in the complete collec- 
tion—is built up of solid pieces, which may easily be 
removed as in the process ‘of actual dissection, and 
also easily readjusted again. Such delicate and accu- 





rate specimens of scientific work necessarily require 
much labour and skill, and hence it is not surpris- 
ing to find that their acquisition involves an ex- 
penditure beyond the financial resources of many of 
the higher schools. 

Many of the text-books used in French primary 
and secondary sehvols may be seen in the collective 
exhibit of the ‘‘Cercle de la Librairie.” This 
cercle has ramifications throughout France ; it con- 
sists of members from the various branches of the 
publishing trade associated together for the better 
protection and advancement of their mutual in- 
terests. Some of their science books are favourably 
known in this country, as the works of Deschanel, 
Fernet, and Langlebert. 

Leaving the French section we proceeded to- 
wards the Belgian annexe, regretting somewhat 
that this branch of the Educational Exhibition 
should be so far away from the main trunk. But 
we were well repaid by the variety and complete- 
ness of the Belgian exhibits. Here again we 
realised the advantages of a systematic classification 
indicating that one organising mind had planned 
and presided over the whole arrangement. 

‘Taking up in succession a few of the well 
bound albums of class-work, we noticed that they 
contained not the papers of picked scholars, but 
those written out by the dl class for examina- 
tional tests, or in the ordinary routine of school 
work. These were compositions in French and 
Flemish, specimens of map-drawing, arithmetic, 
physics, chemistry, and physiography. A cursory 
inspection showed that great care is bestowed in 
these elementary schools in the correction of home 
work. It is not hastily dismissed with a general 
vivd voce correction, but is minutely controlled by 
painstaking teachers. Doubtless the vigilant soli- 
citude of Belyian inspectors serves as a check to 
remissness, and contributes to keep the teaching 
staff up to a high degree of efficiency. 

The exhibits from the normal schools are nume- 
rous, interesting, and suggestive. These training 
colleges, as we would call them, seem to be directed 
by an ardent and cultured body of men, who with 
judicious eclecticism, asssimilate whatever they find 
in other countries that may best promote the educa- 
tional interests of their own. It is well, however, 
to always remember from what quarter a method, 
a system, or an idea has been borrowed so as to 
give every one his due. This, we fear, some authori- 
tative writers of that interesting kingdom of 
Belgium occasionally fail todo. We were listening, 
not long since, to a conference given in the theatre 
of the Technical Institute by the director of one of 
these Belgian training colleges, and we were quite 
amazed to hear the large claims made by the 
conférencier for pedagogical discoveries of his 
country. Despite this idiosyncracy into which eclec- 
ticism often lapses we admire the intelligent method 
in which these colleges train the future teachers 
of the country. Every effort is made to give them 
a practical turn and enable them to provide, in an 
emergency, whatever they may require for class 
illustration. They have to draw the plan of their 
school, its play-ground, and surroundings ; then a 
plan of the parish, the city, and its environs; and 
lastly a sketch map of the whole province ; they are 
taught to build up with slips of paper their own 
hypsometrical maps, and are required to cut out of 
cardboard all sorts of geometrical forms. 

The effects of such a thoroughly practical system 
of training are visible everf in the elementary 
schools, in which the youthful scientists of the 
rural districts, aglow with enthusiasm for the 
arcana of nature, are wont to chip off pieces of 
rocks, to gather specimens of plants, and collect 
samples of the local industries. With these tro- 
phies, won in their leisure hours, they form their 
herbaria and build up school museums which they 
learn to cherish as their monwmentum ere perennius. 
Many of these juvenile attempts at practical science 
may be seen among the exhibits from the Govern- 
ment schools, and are well worthy a passing notice. 

There are two other collective exhibits in this 
section, besides that of the Ministry of Public 
Instruction, viz., that of the City of Antwerp and 
the adjacent one of the Christian Brothers. 

The first includes numerous albums of excellent 
class-work, articles of furniture, school museums, 
and wall-maps. These last make rather a conspi- 
cuous show. We use this word designedly, such 
maps appearing quite unsuited for class purposes. 
They would add to the decoration of a railway 
station, but would be out of place in a schoolroom. 
They are less maps than gaudy panoramas. 
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The second collective exhibit shows the methods 
followed and results obtained by the Christian 
Brothers in Belgium. Every branch, from the 
elements of arithmetic to theoretical mechanics and 
descriptive geometry, is illustrated by albums and 
portfolios of very good work. We should specially 
mention the colleges of Malonne and Carlsbourg for 
the variety and excellence of their exhibits. Nor 
can we omit St. Luke’s School of Art, Ghent, which 
shows a most interesting collection of architectural 
designs, painting, and modelling. It is evident 
that this school makes a specialty of architecture, 
as all the drawings are original‘designs of academies, 
schools, churches, &c., made after the subjects had 
been given and explained in the class-room. All 
the details and working plans are placed just below 
the overhanging designs, in order to facilitate in- 
spection and invite criticism. As the work of young 
men, this collection is exceedingly good, and worthy 
of comparison with many of the elaborate drawings 
of professed architects which adorn the walls of the 
neighbouring compartments. As the collective 
work of one single school, it is unsurpassed in the 
Exhibition. 

Among the numerous educational appliances, we 
noticed a very fine series of photographs of the 
principal monuments and buildings of Belgium, 
these beautiful specimens of photography being 
supplied by the State to the training colleges. M. 
Windels has prepared a number of charts repre- 
senting ethnographical types, a few of which, we 
confess, were quite new to us. Of greater educa- 
tional value are his models of animals reduced to 
the same convenient scale for the sake of com- 
parative study. 

M. Arens shows an arithmometer which is by 
far the best we have seen. It is large and sub- 
stantially made. It gives accurate representations 
of the metrical units, explains the formation of 
fractions and the theory of decimals, and illustrates 
a variety of properties of numbers and quantities, 
such as the square and cube of a binomial. This 
instrument reminded us of the words of an eminent 
contemporary writer. ‘‘It is by arithmetic,” says 
Mr. Fitch, ‘‘ more than by any other other subject 
in the school course, that the art of thinking— 
consecutively, closely, logically—can be effectively 
taught.” 

Brother Mémoire, of Malonne, exhibits his well- 
known models for the study and illustration of the 
—- of projections, whilst several of his col- 

eagues show their works‘on method, school govern- 
ment, literature, science, and natural history. 

Lastly, Mr. Dierckx exhibits a method of writing 
devised by him, which has several features to re- 
commend it. 

On the whole the exhibits from Belgium well 
deserve the careful examination of all who may be 
immediately interested in the work of education. 








NOTES- 


A Simpre SunsHIne Recorder. 

Proressor Hersert Macteop, of Cooper's Hill 
Engineering College, has devised a simple and 
effective sunshine recorder by merely placing a 
globular bottle of water (or water lens) in front of 
the lens of a camera, in such a position that the 
focusssed ray falls on a sheet of sensitised paper 
spread on the bottom of the camera box. A curved 
white line or band is produced on the paper as the 
sun revolves, and when clouds cross the sun the line 
stops. 


SoLtpERING ALUMINIUM. 

The use of aluminium in the arts has been much 
restricted by our ignorance of any method of 
soldering it, either to itself or other metals. Now, 
however, a French engineer, M. Bourbouze, has 
discovered a way of effecting both classes of the 
operation with ease. The process consists in 
plating both surfaces to be soldered, not with pure 
tin, but alloys of tin and zinc, or tin, bismuth, and 
aluminium, &c. Good results are obtained with 
all such alloys, but those containing tin and 
aluminium are best. They should contain different 
proportions, according to the work the soldered 
parts have to do. For parts to be fashioned after 
soldering, the alloy should be composed of 45 parts 
of tin and 10 of aluminium, as it is sufficiently 
malleable to resist the hammer. Pieces thus united 
can also be turned. Parts which have not to be 
worked after being]soldered, may be united with a 


as one solders white iron, or even with a flame. 
Neither of these solders requires any prior pre- 
paration of the pieces to be soldered. It suftices to 
apply the solder, and extend it by help of the iron 
over the parts to be joined. When, however, it 1s 
desired to solder certain metals with aluminium, it 
is best to plate the part of the metals to be soldered 
with pure tin. It is sufficient then to apply to the 
part the aluminium plated with alloy, and to finish 
the operation in the usual manner. 


Tur AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE. 

The annual meeting of the American Association 
for.the Advancement of Science is to be held this 
year at Philadelphia, and the members of the 
section for mechanical science are striving to 
make this one of the most important gatherings of 
engineers, and of those interested in mechanical 
science, ever held. They have appointed a com- 
mittee, of which Mr. J. Burkett Webb, of Cornell 
University, Ithica, N.Y., is the secretary, to issue 
invitations to all persons interested, and _parti- 
cularly to the members of the British Association, 
which is this year to meet in Montreal. Arrange- 
ments have been made to carry the members to 
Philadelphia on September 3, in time for the open- 
ing of the Electrical Exhibition. Anyone willing 
to join the American Association, or to contribute 
papers, is requested to apply to the secretary. 


Tue Conpuctivity oF SALINE SoLvuTions. 
The electric conductivity of different salts dis- 
solved in water varies in a complicated manner 
with the degree of concentration. As yet there is 
no general law or empirical formula on the subject. 
M. Bouty, the French physicist, has been studying 
the matter by means of solutions so diluted that 
their densities and viscosities were practically the 
same as that of pure water, although their conduc- 
tivities varied enormously. He finds that the con- 
ductivity is connected with their chemical constitu- 
tion by asimple law. Let p be the weight of salt 
contained in unit weight of the solution, e the 
chemical equivalent, c the conductivity of a liquid 
cylinder of unit length and section. There is for 
each salt a value p, for p, below which the conduc- 
tivity varies proportionally to the weight of salt dis- 
solved. Compared among themselves the conduc- 
tivities of different salts are in inverse ratio to the 
Pp 


equivalent, and we can write c=k , Where k is a 


e€ 

co-efficient, the same forall the neutral salts studied 
by M. Bouty. Making p=e, that is, considering 
the solutions which contain in the same volume an 
equivalent of different salts, i.e., the same number 
of molecules, the conductivity c is the same for all. 
The molecular conductivity of all the neutral salts is 
found thesame. For salts which crystallise anhy- 
drously the law is exactly verified from , p55 to sa505 
but for hydrated salts it is necessary to go below 
these limits, and their conductivity obeys the law 
better as their lilution augments. 


CarpirF Water Svuppty. 

The Bill for supplying Cardiff and its district, 
which includes Penarth and other outlying places, 
with water from a new source at the foot of the 
Breconshire Beacons, and distant 32 miles from 
Cardiff, was passed by a Committee of the House of 
Lords on the 16th imst., having previously passed a 
Special Committee of the House of Commons. The 
very extraordinary growth of Cardiff and Penarth 
has altogether outstripped the capabilities of the 
existing water works, and to meet immediate and 
future demands for water it was imperatively neces- 
sary to seek for other sources of supply. Mr. J. A. 
B. Williams, the water works engineer to the corpo- 
ration, acting on their instructions,* reported in 
1881 on every available source, and recommended 
the Brecon Beacon source as being pre-eminently 
the best from all points of view. The Bill just 
passed through Parliament is substantially the same 
scheme as that then recommended, and provides 
three large storage reservoirs of a united capacity 
of 1159 million gallons, with reducing reservoirs at 
four points along the route of the main from the 
storage reservoirs to Cardiff. Also a high-level 
service reservoir at Rhubina. A large storage re- 
servoir, to contain 300 million gallons, at Llanishen, 
adjoining the present reservoir, is now in progress 
under the powers obtained in 1879. The esti- 
mated cost of the works included in the Bill is 
373,000/. The Bill was opposed in both Houses of 


River, but was passed unaltered. The engineer for 
the works is Mr. J. A. B. Williams, M. Inst. C.E., 
of Cardiff, and the following eminent engineers 
assisted and gave evidence in support of the Bill, 
viz., Mr. J. F. Bateman, F.R.S.; Mr. T. Hawks- 
ley, F.R.S.; Mr. J. Mansergh, M. Inst, C.E. ; and 
Mr. G. H. Hill, M. Inst. C.E. Cardiff is to be 
congratulated on obtaining one of the finest gather- 
ing grounds in the kingdom for a pure and abun- 
dant supply of water. 


Execrric Licht Wires anp LIGHTNING. 

A curious accident recently happened at the new 
drill hall of the State University of Minneapolis. 
On June 12, in the afternoon, this building, which 
stands on a bluff overlooking the Falls of St. An- 
thony, was used as a concert room, about 1000 
children being in the orchestra and 3000 in the 
auditorium. During the festival, at which Madame 
Nilsson assisted, a thuncerstorm arose, and it was 
noticed that the electric lamps were affected from 
time to time. Suddenly there was a loud report or 
thunderclap, and fireballs were seen travelling along 
the overhead electric light wires running from the 
building. Subsequent examination showed that 
the building had been struck by lightning. The 
flagstaff over the door was shattered, and the 
splinters had broken the glass of a skylight. There 
was a metal ball on the flagstaff about 50 ft. from 
the wires, and to pass from this ball to the wires the 
discharge traversed the flagstaff and a beam which 
were wet with rain, then passed down an iron bolt 
running througha piece of timber, from whichit leaped 
to the electric wires and escaped to earth. This acci- 
dent clearly points to the necessity for some pre- 
caution in the running of these aerial electric wires 
into buildings. For though they make good earth 
connections, and partial lightning conductors, it is 
to be remembered that they only act as partial and 
therefore imperfect rods. Now an imperfect light- 
ning rod is often more dangerous than none at all, 
since it may invite and direct a discharge when 
without it there would be none. It seems fair to 
conclude from the accident at Minneapolis that had 
the wires not offered a good avenue of discharge to 
earth there might have been no destructive acci- 
dent at all. It must not be forgotten that a light- 
ning discharge always takes place where its road 
to earth is facilitated by some means or other, 
in other words, at the point of least resistance, and 
hence if the entry of wires into a building is con- 
ducted in such a way that prominent points of it, 
such as steeples, flagstaffs, and so on, are brought 
within discharging distance of the wires, without 
any intermediate conductor, we may expect acci- 
dents. We may add that Mr. Noyes, foreman of 
the Brush Company, while at work on the wires 
during the accident, and in the act of splicing, was 
for a few moments rendered insensible, and on 
descending afterwards to the ground he felt an 
intense pain in his right foot. On examining it he 
found that the bolt had struck his leg below the 
knee, tearing the clothing to shreds, bursting open 
the boot from toe to heel, and blistering the fiesh 
as with a hot iron. . 


Water Suppty ty South AUSTRALIA. 

Drought is the far too frequently recurring curse 
of the antipodean colonies, and the Government of 
South Australia appears to be setting a good example 
as regards the attention which it is giving to the 
improvement of the water supply of that vast pro- 
vince. In the course of the past financial year, 
twelve reservoirs have been cleaned out and fur- 
nished with improved appliances under contract in 
the hundreds of Cavanagh, Crozier, Coonatto, Pichi- 
richi, Wirrearta, and Erskine, and at Farina. A 
well in the township of Wilson has also been fitted 
with a pump, windmill, and tanks. The Govern- 
ment construction parties have deepened, improved, 
and fitted with appliances seven wells in the 
hundreds of Appila, Bendleby, Coomooroo, Eurelia, 
Woolyena, and at Farina and Hawk’s Nest, in the 
hundred of Coolinong. An important work has 
been carried out in forming Lake Edith into a 
natural reservoir. This was done by constructing 
a dam with steam excavating machinery, which has 
since been removed to another site. As regards 
works in progress under contract, it may be added 
that at Traveller’s Rest, in the hundred of Coglin, 
a well bore has been put down 800 ft., with the 
result, so far, that a small supply of good water has 
been obtained. Three wells were commenced by 
Government construction parties on the Mount 
Browne-road, near the boundary of the province, and 








soft solder of tin containing less aluminium. This 
last solder can be applied with a hot soldering iron, 


Parliament by a combination of millowners and 
other parties interested in the water of the Taff Faur 


were stopped for want of water. These works are 
now let on contract. Trial wells are being sunk at 
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on the route from Hergott Springs to Diamantina. 
Tanks of varying capacity are being constructed in 
the townships of Cowell, Franklin Harbour, Cool- 
yanna, near Streaky Bay, and Corrie, Franklin 
Harbour. Repairs are being effected to the 
reservoirs in the hundreds of Yarrah, Everard, 
Lindley, Tickera, Pichirichi, and Worra. Storage 
tanks are being furnished, with a pipe main, at the 
springs, Endunda, and tanks and sheds are being 
constructed on the route from Fowler’s Bay to 
Ooldea. The well-borings, which have been carried 
on by the Government construction parties, are ex- 
tremely interesting. The bore at Tarkannia is down 
1220 ft., and good water was struck on April 12, which 
rose a considerable height above the surface, and con- 
tinues to flow from the pipe. At Dublin a bore has 
been put down 383ft. A large supply of brackish 
water was struck at 317 ft., and rose to within 14 ft. 
of the surface. At Perryton a bore has been put 
down 260 ft., but no water has been obtained so 
far. At Willochra the bore has been sunk to the 
depth of 356 ft. Salt water was struck at 342ft., 
and rose to within 30ft. from the surface. It is 
thought that there is a good prospect of ob- 
taining good water here by sinking a little 
farther. Brackish water has been obtained at 
Willowie, where the bore has reached a depth of 
326 ft., and at Gibson’s Camp, on the Port Augusta 
and Coondambo-road, very brackish water has been 
struck, the bore now being down a depth of 92 ft. 
only. Well-sinking operations are being conducted 
with varying success on the road from Port 
Augusta to Coondambo. Trial wells are being sunk 
on the route to the Musgrave Ranges, the party 
now working between Arckaringa Creek and the 
Everard Ranges. New wells have been put down 
in Nantawarra, Hundred Goyder, township of 
Belton, Hundred Errilpa, and near Callington, in 
Hundred Morarta. Reservoirs have been constructed 
on some of the more important stock routes. The 
first reservoir excavated was that at Ketchowla, 
which has a capacity of 5,000,000 gallons, and was 
filled to overflowing by recent heavy rains. At 


present on this route to the Barrier Ranges two 
reservoirs, which are to be 240 ft. square and 20 ft. 
deep when completed, are being constructed. The 


first of these has been excavated to a depth of 
9 ft. 6 in., and the catchpit has also been con- 
, structed. The second reservoir has been scooped 
out to a depth of 8 ft. 6in., and the catchpit has 
been made. Both catchpits were filled by recent 
rains. On the route from Port Augusta to Coon- 
dambo one reservoir has been excavated to the 
depth of 11 ft. 9 in., and another to the depth of 
3 ft., and at the Port Lincoln Gap on the route from 
Port Augusta to Yardea, the work of making 
another reservoir has advanced to the depth of 
7 ft.G6in. On the route from Hergott Springs to 
Diamantina, the construction of a dam has just been 
commenced in the Clayton Creek at Wyenleura. 


Tue NationAL SMOKE ABATEMENT INSTITUTION.—In 
the report submitted on July 16 the Council of the 
National Smoke Abatement Institution call attention to 
the greater interest evinced in the large towns of the 
country in the suppressionZof the smoke nuisance, and to 
the way in which the hands of the local authorities are 
thus strengthened. Since last year some of the largest 
bakeries have adopted gas-heated and other modified 
furnaces, and are now pri — no smoke whatever. The 
number of gas engines at work has increased largely, and 
it is estimated that there are 6000 of them in London 
alone. Domestic fireplaces show signs of improvement, 
and are being made shallower from back to front, as well 
as being modified in other ways. Coke can be obtained 
from the chief gas companies, and can be made to burn 
alone, or mixed with coal, in modern grates. In the manu- 
facture of coke various methods of recovering and utilising 
the volatile constituents of coal have been further per- 
fected and ‘applied. The Council have given special 
attention to the Jameson process, as it is applicable to the 
common descriptions of coke oven. It has been found to 
produce excellent coke, together with oil and ammonia, 
worth from Is. to 3s. 3d. per ton. Several new systems of 
steam boilers and furnaces have been tested. Two of 
these were of American invention, both based on Mallett’s 
system, called ‘‘controlled combustion.” Among the 
boilers tested was one with flues of curved or “ quad- 
rantal” form. This, it is stated, was found efficient and 
superior for generating steam to the common type of 
vertical boilers. An exhaustive series of tests of gas 
stoves and grates, gas boilers, gas regulators, and other 
gas appliances, have been conducted for the Gas Com- 
mittee of the recent Crystal Palace Exhibition by Mr. D. 
K. Clark. These tests have proved, it is stated, that 
under 20 per cent. of the heat generated in gas cooking 
stoves is directly utilised in cooking a joint, while in gas 
heating stoves of the best construction the proportion 
utilised sometimes reaches 90 per cent. A collection of 
heating and smoke abating apparatus is being shown at 
the Parkes Museum, 








NOTES FROM THE SOUTH-WEST. 

South Wales Institute of Engineers.—A meeting of this 
Institute was held on Thursday at Cardiff. ‘Mr. Col- 
uhoun, manager of the Tredegar Iron Works, presided. 
he president delivered an inaugural address. After 
briefly tracing the history of the South Wales coal trade 
from the opening of the Glamorgan Canal, in 1796, down 
to the present time, he observed: With the exception of 
North and South Durham this has a larger output than 
any of the other mining districts. But the increase over 
1882 is no less than 2,158,055 tons, being double the in- 
crease of Yorkshire, and about four times that of North 
and South Durham. Coal is the backbone of South 
Wales, and it is a matter of pre-eminent importance that 
those entrusted with the management of collieries should 
apply themselves assiduously to keep pace with the 
newest discoveries that are found most suitable for each 
particular locality or colliery, Of late years many im- 
provements have been adopted in the method of working 
the various seams of coal, in the introduction of mechani- 
cal ventilation, and in the numerous appliances for the 
greater security of the workmen and the prevention of 
disastrous accidents to the mines. In sinking operations 
two notable instances may be mentioned in Monmouth- 
shire and in the Aberdare Vailey, where rock drills and 
dynamite skilfully applied have won the coal with a 
rapidity hitherto unsurpassed in South Wales. A very 
imporvant item in the cost of working coal is that of 
haulage. The pits are now sunk to a considerable depth, 
and _~ economical grounds it is absolutely necessary 
to work larger areas of coal. The maintenance of a large 
establishment of horses, with the small quantity of coal 
hauled per horse, has led to the introduction of various 
systems of underground haulage by machinery. 


Institution of Mechanical Engineers. —The summer 
meeting of this Institution will commence at Cardiff on 
Tuesday, August 5. The proceedings will open with 
a reception by the mayor (Mr. R. Bird) in the lecture 
theatre attached to the public hall. At half-past ten 
the members will adjourn to the main hall, where the 
president, Mr. I. Lowthian Bell, F.R.S., will deliver his 
inaugural address, and the following papers, or, at least, 
as many of them as possible, will be read and discussed : 
**On Recent Coal Shipping Machinery at the Bute Docks, 
Cardiff,” by Mr. J. M‘Connochie, of Cardiff ; ‘‘ Descrip- 
tion of the New Locomotive Running Shed of the Taff 
Vale Railway, Cathays,” by Mr. C. H. Riches, of Car- 
diff ; ‘‘ Description of the Francke ‘ Tina,’ or Vat Process 
for the Amalgamation of Silver Ores,” by Mr, E. P. 
Rathbone, of London; ‘‘On the Use of Petroleum 
Refuse as Fuel in Locomotive Engines,” by Mr. T. 
Urquhart, of Russia ; ‘‘On the Causes and Remedies of 
Corrosion in Marine Boilers,” by Mr. J. H. Hallett, of 
Cardiff ; ‘On the Mineral Wagons of South Wales,” by 
Mr. A. Slater, of Gloucester; ‘‘On the Application of 
Electro-Magnets to the Working of Railway Signals and 
Points,” by Mr. J. A. Timmis, of London, 


Dock Matters at Bristol.—All difficulties in the way of 
the acquisition by the Bristol Town Council of the out- 
side docks at Bristol, may now be said to have been over- 
come. After a great deal of negutiation, the Great 
Western Railway Company and the Midland Railway 
Company have agreed to a differential rate of 2)d. per 
ton in favour of the city being allowed on ships and 
steamers of all sizes. As the consideration for the sale of 
the undertakings, the Town Council is to issue to three 
directors of each of the several companies, to be nominated 
in that behalf, Bristol corporation stock of the following 
amounts on the Ist of September, 1884, which is ‘ the 
transfer days.” To the Avonmouth Company, as a first 
instalment, 290,0007.; to the Avonmouth Warehouse 
Company, 160,000/. ; and to the Portishead Company, as 
a first instalment, 175,000/.; and on the transfer of the 
Portishead Warehouse Undertaking to the Town Council 
a further or second instalment to the Portishead Com- 
pany of 50,000/. Subject to certain a deductions 
the Town Council is also to make the following payments 
on the 1st of September, 1889. To the Avonmouth Com- 

any, as a second instalment, 75,000/. ; and to the Portis- 
ead Company, as a third instalment, 25,000/. 


Dowlais.—Drought difficulties appear to be disappear- 
ing. The leakage in the side of the pond at Cleharris has 
now been repaired, and, thanks to the heavy rains, the 
pond has been tolerably well filled with water. The 
pond at Penwaunfawr, made for the new Copper Com- 
pany’s washing machine in the top yard, shows no sign 
of the draw upon it through having supplied the whole 
of the Lower Works, while the quantity of water in the 
ponds between Pengwern and Pengarnddu give promise 
of keeping the Upper Works in a state of activity for” 
some time to come. 


Bristol and South Wales Railway Wagon Company, 
Limited.—The directors of this company have resolved to 
recommend a dividend for the past half-year at the rate 
of 10 per cent. per annum, 


Cardiff.There has been no material change in steam 
coal. In the patent fuel trade the better state of affairs 
noticed recently still continues, and, in consequence, 
prices are slightly firmer. The house coal trade is quiet, 
and no great amount of animation is anticipated for some 
little time to come. The iron ore trade does not yet show 
any marked improvement. Last week’s clearances com- 
prised 152,404 tons of coal, 2150 tons of iron, 1780 tons of 
fuel, and 500 tons of coke. From Bilbao there were 
received 6802 tons of iron ore, and 3288 tons came to hand 
from other sources, 


Newport.—The best qualities of steam coal have been 





in fair on Ig but for secondary qualities, as also for 
house coal, the demand hasbeen easy. The quantity of 


iron ore which has arrived has been comparatively small ; 
taking the tone of the market generally there is not any 
material alteration to record. The p Mwai of iron, 
&c., have been but small, the total being 2400 tons for- 
warded to the following destinations: New York, 1550 
tons; Campane, 850 tons. Last week’s coal clearances 
amounted to 64,780 tons. From Bilbao there arrived 3850 
tons of iron ore, and 3650 tons came to hand from other 
sources, 


Shipbuilding on the Bristol Channel.—In his inaugural 
address to the South Wales Institute of Engineers, the 
president (Mr. J. Colquhoun) observed : *‘ The gross ton- 
nage of vessels built in iron and steel in the United King- 
dom during the last three years is as follows. In 1881, 
730,686 tons ; 1882, 913,519 tons; 1883, 1,012,735 tons. 
The number and tonnage of iron and steel vessels built 
for classification in Lloyd’s Register in the Bristol 
Channel during the same period was, in 1881, 1 vessel for 
179 tons ; 1882, 7 vessels, 2446 tons, and in 1883, 17 ves- 
sels, 9009 tons. The number of vessels being built on 
the 3lst of March, 1884, was, 5 of steel, the tonnage 
being 2705, and 17 of iron, the tonnage being 4695, 
Chepstow has been the most important shipbuilding 
place, and from 1879 to this date has built 12,796 
total gross registered tonnage. This, although show- 
ing some advance, points to the fact that it would be 
interesting to discover a reason why this industry has not 
received greater attention from the enterprising people 
who are largely concerned in the prosperity of South 
Wales. It has been alleged that until the iron and steel 
manufacturers compete in price with those of the North, 
and deliver the plates promptly, there will be no great 
amount of shipbuilding; while, on the other hand, it is 
affirmed that the principal difficulty is in attracting 
skilled labour. The men on the Clyde, Tyne, and Wear 
have had a long practical training, and possibly could not 
permanently be removed to a new sphere of labour, with- 
out many difficulties and disadvantages. But the energy 
and perseverance which have been displayed by capitalists 
in other branches of trade would no doubt devise some 
means of gradually obtaining all the skilled people re- 
quired. 


The Mechanical Engineers at Cardiff.--The following 
works will be open to the members of the Institution of 
Mechanical Engineers during their approaching visit to 
South Wales.—Cardiff : Bute Docks (entrance end), Car- 
diff junction dry dock and engineering works, Dumfries 
ship-repairing and engineering works. Bute dry dock, 
Wallsend shipway and engineering works, Tyneside 
engine works, Rhymney Railway ;locomotive shops, 
Thausis sulphur and copper works, Adamsdown fire-brick 
works, paint works, Bute gas works, Crown Preserved 
Coal Company’s fuel elevator, Hill’s dry docks and engi- 
neering works, Taff Vale railway locomotive running 
shed, Taff Vale railway carriage and wagon works, 
Cardiff gas works (old works), steam bakery, Taff Vale 
railway locomotive shops, Mount Stuart dry docks, Bute 
shipbuilding and engineering works, Lloyd’s Bute proving 
house, Grangetown gas works, Grangetown rope works, 
steam dye works, Penarth docks, and Penarth slipway 
and engineering works. Newport: Alexandra Docks, 
Cambrian foundry and engineering works, Mordey, 
Carney, and Co.’s shipbuilding works and dry docks, and 
Emlyn foundry and machinery stores. 


Bristol and Portishead Railway.—A_ special meeting of 
the shareholders in the Bristol and Portishead Railway 
and Pier Company and the Portishead Dock Company 
was held on Wednesday, when resolutions approving of 
the purchase of the railway and pier by the Great Western 
Railway Company, and of the Portishead Dock by the 
City of Bristol, were carried with but one dissentient. 
The debenture holders in the dock are to be paid in full, 
the preference shareHolders 50 per cent. in cash and 50 
per cent. in ordinary shares, and it is expected that the 
ordinary shareholders will receive about 25 per cent. of 
their capital. 








VicTORIAN RaItways.—The Victorian Railway Commis- 
sioners have decided to thoroughly reorganise the system 
under which the Victorian lines are now supervised and 
inspected. Hitherto the lines have been divided into 
four systems, but the Commissioners propose to divide 
them into six sections, and to place six of the best 

ualified and most experienced officers in charge. The 

Jommissioners also propose to adupt, as far as practicable, 
the system of supervision and inspection which is now 
in force on the Midland and Great Western Railways in 
England. 


Mr. Massey Bromiey.—Many of our readers will have 
read witk regret the name of Mr. Massey Bromley in the 
list of those who were killed in the railway accident near 
Penistone. The deceased was a member‘of the firm of 
Messrs. Wilson and Bromley, Westminster Chambers, 
but was better known from his connection with the Great 
Eastern Railway, of which line he was locomotive super- 
intendent from the time that Mr. William Adams left it 
to join the South-Western Railway, until about a year and 
a half ago. Indeed, the whole of his professional life, 
until recently, is identified with the Great Eastern Rail- 
way. He served as an apprentice in the workshops, 
under Mr. T. W. Johnson, from February, 1869, to 
February, 1873. Then for a few months he was inspector 
of rolling stock, chiefly at the Avonside Engine Works, 
while afterwards he became assistant to Mr. W. Adams 
in the locomotive department, subsequently succeeding 
that gentleman as locomotive superintendent. He took 
the degree of Master of Arts at Oxford in 1872, and was 
elected to the Institute of Civil Engineers in 1874. At 
his death he was 37 years of age. 
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HARRISON’S PITCH CHAIN. 

THE annexed engraving illustrates a novel and 
exceedingly neat form of pitch chain invented by Mr. 
J. Harrison, of Mowbray-place, Thirsk. Its general 
construction will be seen at a glance; the links are 
joined by metal bands, the edges of which are not closed 
together, but have sufficient space between them for 
the insertion of the link, as shown. The curved form 
of this space prevents the link escaping when turned 
into the working position. 

The most important feature, however, lies in the fact 
that the pitch of the chain can be adjusted to com- 
pensate for stretching. In some kinds of machinery, 
as, for example, lawn mowers, a large spurwheel is 
connected by a chain to a small pinion, which will 





allow but a small pitch and very little clearance. The 
relative positions of the two wheels cause a large 
number of the teeth of the driving wheel to be engaged 
by the chain at the same time, so that when the chain 
stretches it becomes useless, as some of the bars of 
the chain strike on the point of the teeth. To counter- 
act this stretching the links are made slightly oblong, 
and are put together in the first instance, with their 
greater dimeusion in the direction of the length of the 
chain, When the chain gets out of pitch every sixth 
link is turned, as shown in dotted lines, and thus its 
length is reduced ; should it stretch again every third 
link is turned, and it is thus again reduced. 


a" ae PATENT 


ComriLep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING JULY 19, 1884. 


The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 33, Cursitor-street, 

“wollin, y0.29 E.C., eitver personally, or by letter, enclosing 
amount of price and postaye, and addressed to Mr. UH. ReaADER 
Lack. 


NUMBER OF APPLICATIONS FOR PATENTS, 

















acca 1884 1883 1853 
July 15th 56 } a | 17 
» 16th Fn ee | | 8 
»» Avth 43 29 | aa 
», 18th 43 18 5 
»» 19th 50 18 4 
»» 20th = of ae 8 
»» ist 43 | 18 | 6 
Total for week aa 115 | 48 
Total from January Ist to 
July 21st (inclusive) .. 10,419 3598 |} 1728 


5360. Steel Ingots: C.A. Day, London. (4. W. Bil- 
lings, Cleveland, Ohio, U.S.A.) [8d. 22 Figs.j)—The metal is 
rapidly and violently compressed within the mould immediately 
after pouring. Referring to the illustration, the machine com- 
prises an ordinary steam cylinder f having its piston bolted to the 
lower extremity of a hydraulic cylinder A serving as a piston rod. 














The piston of the cylinder h is connected by its rod to the stay k 
sliding on the tie-rods d. A solid block m secured to the upper 
end of the piston rod forms the bottom of the ingot mould p and 
has formed in it a dovetailed tapering transverse slot provided 
with a key by which the ingot is secured to the block m. The 
ingot mould p his double walls inclosing an annular space for 
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water, and its inner surface is protected by a lining of black 
lead. An iron or steel compression plate immediately under the 
mould is moved into and out of position by means of a hand lever. 
Water under pressure can be admitted to and exhausted from the 
cylinder h by means of the pipe a? and also by an aperture at the 
top of the cylinder. The rods d are surrounded by a water jacket. 
The block mis first raised to the position indicated by dotted lines, 
the joints between the block ond mould being stopped with fire- 
clay ; molten steel is then poured into the mould and the block m 
gradually lowered, drawing with it the ingot; the key in the block 
is then released and steam admitted to the lower side of the steam 
piston and exhausted from the upper, the effect being to compress 
the ingot. To prevent buckling of the ingot, guides or stays are 
supported from the tie-rods, A turntable, provided with a series 
of removable moulds, each of which can be successively brought 
into a position to be poured from the same locality and to have its 
contents compressed by the same contrivance, may be employed. 
The mould for casting the ingots is composed of a series of lengths 
adapted to be secured together in line axially and provided with 
means for their securement to the compressing machine. Each 
section or length is composed of sheet metal shell made in halves 
longitudinally and suitably braced or strengthened and lined with 
brick and coated internally. The contrivance for coating the 
interior of the mould comprises a perforated receptacle containing 
the material and designed to be moved backwards and forwards 
within the mould to plaster over its interior surface, and a screw 
follower for compressing the contents of the receptacle and forcing 
them through the perforations. (November 13, 1883). 


5645. Steering Apparatus: J. K. Kilbourn, London, 
and G. Fossick, Stockton-on-Tees. (6d. 6 Figs.]—The 
object is to provide appliances for cushioning and overcoming the 
shocks from the wave action on the steering gear. The whole 
power used to move the rudder is transmitted through springs. 
Referring tothe illustration, the tiller A is loose on the rudder 
head to which is secured the casting B. Between the tiller A and 
the casting B, there is a clear space on either side allowing the 
tiller to move against the pressure of the springs to the extent of 





the said space. The boss of the tiller has a circular groove in it, 
there being a similar groove in the abutting part of the plate B ; a 
number of metal balls or rollers are placed in the groove so formed, 
the friction between the parts being considerably lessened. The 
springs C are contained in recesses in the casting B, their forward 
ends entering sliding cases or bearing pieces d, whose outward 
movement is limited. The plate carrying the springs may be loose 
on the rudder head, a short double-ended boss being secured to 
the rudder stem, which, combined with the loose plate, forms tlic 
tiller. (December 4, 1883). 


5703. Hose or Flexible Pipes: O. Blodner and H. 
Vierschrodt, Gotha, Germany. [4d. 2 Fiys.|—A tube cf 
fibrous material is first woven or plaited upon a circular loom 
in such manner that longitudinal threads are interwoven or 
interplaited between every two shoots or layers of crossed 
or diagonal threads. The woven tube is coated inside and out 
with india-rubber or equivalent substance which may ve vulcanised 
in the ordinary way. (December 11, 1883), 


5714. Electric Lighting Apparatus for Surgical 
Operations, &c.: A. M. Clark, London. ((. Trouv, 
Paris). (8d. 15 Figs.)—Referring to the illustration, the entire 
apparatus is attached to a frontal plate a padded on the inside 
and secured to the forehead by an elastic band, by one or more 
springs, by means of a spectacle frame, or by other suitable 
means, The lighting apparatus is mounted on the plate a by a 
ball-and-socket joint ¢, the ball being attached to a plate d which 
may or may not be provided with a reflector, and which forms 
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the end ofa cylindrical casing ¢ upon which fits a tubular socket f, 
carrying preferably an incandescent lamp, to whose terminals g 
are attached the conductors from a generator. The socket / carry- 
ing the lamp is fitted upon the cylindrical part e, and a tube h 
carrying a lens iis fixed in the end of the parte, the rays being 
directed either in parallel, converging, or diverging lines by ad- 
justing the tubeh inthe parte. The conductors conveying the 
current to the lamp may be inserted in the band securing the 
apparatus to the forehead. (December 11, 1883). 


5716. Pumps: F. P. Preston, J. T. Prestige, and E. 
J. Preston, ptford, Kent. (6d. 5 Figs.)}—A chamber is 
formed below each bucket of the so-called Stone’s portable ship's 
pump and fire engine having two vertical barrels each fitted with 
a bucket. On each side of the chamber is formed an aperture 
provided with a cover to which one of the suction flap valves is 
hinged. The pump is provided on each outer side with a stop, 
cast or fitted on in such a manner as to distribute the blow of the 
yoke at each stroke over a suitable large surface of the pump 
barrel. The pump handles have corresponding parts to work 
against the stops, the stops being provided with india-rubber or 
other buffers. Inthe Downton three-bucket pump, the chamber 
is formed between the upper and middle and also between 
the middle aud lower buckets. (December 12, 1883). 


5727. Measuring Water, &c.: W. H. Tooth, London. 
(6d. 7 kigs.|—A chamber is fitted with two valves having weighted 
levers connected together by means of a vertical rod on which 
slides a tube carrying a float. The water from the main passes 
in at one valve, and as s9on as the chamber is filled, the float closes 
the inlet valve and opens the outlet valve. When the chamber is 
emptied the float opens the inlet and closes the outlet valve. 
The plug of one valve is connected to the registering mechanism. 
Referring to the illustrations, the weighted lever of the inlet valve 
b is connected by the vertical rod j to the lever of the outlet valve 
ce. The movement of the sliding float m is limited by nuts. The 
lever of the valve ¢ is fixed upon its valve spindle, but that of the 
valve b works freely upon its spindle, and is provided with an 
escapement arrangement shown clearly in Figs. 2 and 3 for pre- 
venting the inlet valve ) from being opened or closed before the 





outlet valve c is closed or opened. The arrangement consists of 
two tappets r fixed upon the valve spindle between which the 








vertical portion of the lever is free to oscillate. This portion of the 
lever also carries a roller which strikes upon the pallets of an 
escapement working in the catch wheel v fixed upon the valve 
spindle. A slot is provided in the lower end of the rod j, in which 














slot works the end of the lower lever so as to allow the float to 
operate the upper lever to a certain extent before the lower lever, 
A meter of this construction is in connection with a supply tank. 
(December 13, 1883). 


5732. Water Filters: W. L. Barstow, Pontefract. 
(6d. 3 Figs.]—The filter is constructed so that the water to be 
filtered must pass through a partition formed of a combination 
of porous stone, earthenware, or terra-cotta, and carbon, spongy 





iron, or carbon and silicon. Referring to the illustration, the 
water first passes through the porous plates f and porous stone e, 
afterwards through the carbon d and g, and lastly through the 
perforated plate c. (Deccmber 13, 1883). 


5741. Secondary Batteries: J. S. Sellon, London. 
(6d. 5 Figs.|—Strips, plugs, discs, or pieces of wood, insulate, 
porous clay, or like substance, keep the plates equidistantly 
apart, and are combined with a framework or container, or a 
clamping or binding device capable of yielding under pressure, 
by which the plates and separating pieces are bound or forced 
together. The illustration shows the plates provided with plugs 
@ upon which are placed discs ) for separating and supporting 
the plates. Side pieces c (which may have holes in them, or 
which may consist of one or more strips or pieces), and india- 
rubber bands are employed for binding the whole together. 
The battery plates e may be rouzhened, perforated, grooved, cor- 
ruga‘ed, indented, or cast, or manufactured with interstices, 





cells, cavities, or spaces, and coated with oxide, spongy, reduced, 
or precipitated lead, or other material. The separating discs may 
be threaded on rods passing through the plates. The plates may 
be separated by ‘‘ wood matting,” the pieces of which are woven 
together by elastic threads, the matting being wrapped around 
the plates and the whole being bound together by elastic bands. 
Corrugated porous material may be employed to separate the 
plates. A smaller amount of metallic lead is used on the negative 
electrode than on the positive, so that there is a larger amount of 
porous material to be rendered active, and the active material is 
adjusted relatively with the work required. The negative plate 
is made somewhat larger than the positive, so that the sizes are 
more equalised when the positive plate has expanded in course 


of use. (December 14, 1883). 
5744, Apparatus eg te inthe Manufacture ox 
Flour : TN. Robinson, chdale, (6d. 4 Figs.|—The 


roller mill is provided with three rollers disposed in a horizontal 
plane, the outer rollers being revolved in opposite directions, and 
the centre roller being stationary, or nearly so. The feed hopper 
is provided with two shoots, an adjustable deflector, and a vibrat- 
ing distributor fitted at the discharge end with a serrated or 
indented delivery plate. The ground product passes to a purifier 
consisting of a series of superposed screens kept clean and caused 
to vibrate by means of a current of air passing through the cham- 
ber containing the screens. (December 15, 1833). 


5751. Crushing, Grinding, and Amalgamating 
Mineral, Animal, and Vegetable Substances: W. H. 
Thompson, London. [éd. 2 Figs.|—The two sides of the 
mill are fitted with screen frames, exch formed with a central ring, 
through which the main shaft of the mill passes. This ring is 
fitted with a chamber diminishing in size down to the shaft, and 
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fitted with a gland or stuffing-box for packing the shaft. At the 
back of the gland is an annular water or air space surrounding the 
shaft and forming a circular jet, through which the water flows 
on its way to supply the mill in wet grinding or a current of air. 
According to another arrang t, the hine is constructed as 
described in Specification 4325 of 1876, and the propelling blades 
are arranged in discs so as to draw the substances from the action 
of the ball into two chambers fitted one on each side of the mill, 
and formed with suitable channels through which the substance 
drawn from the mill is returned to it and kept in circulation by 
9g | Soaead until properly amalgamated or mixed. (December 
‘ . 





5759. Secondary Electric Batteries: A.C. Hender- 
son, London. (N. Basset, Paris). (6d. 4 Figs.}—The elec- 
trodes are constructed of oxide and haloid compounds ‘capable 
of passing to a superior or inferior state of ‘combination under 
the action of an electric current. Preferably an element is con- 
structed of two plates of retort charcoal or agglomerated carbon 
covered with natural peroxide of iron or granulated colcothar 
wrapped in blotting-paper and held together by one or more 
strings ; these plates forming the electrodes, are placed without a 
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diaphragm in a solution of protochloride of iron. The illustra- 
tions show a complete battery. The box a is divided into a 
number of compartments communicating, as shown clearly in 
Fig. 1, with each other and containing the same number of plates 
joined two and two as shown in Fig. 2. The elements may be 
connected in tension or for quantity. Oxide of tin, binoxide or 
deutoxide of manganese or copper may be employed. The patentee 
refers to his former Patent 4728 of 1883. (December 17, 1883). 


5760. Winding Apparatus for Mines: C. Pieper, 
Berlin. (4. Lindenberg, Dortmund, Prussia). (6d. 6 Figs.) 
—This relates to winding apparatus for mines, in which counter- 
balance ropes are used for equalising the resistance which the 
winding engine encounters during the operation of raising a 
loaded cage and lowering an empty one. Supposing the two 
cages to be called A and B, a thin rope having sutficient strength 
to bear the weight of the counterbalance rope, is attached to one 
end of this rope and conducted upward over a guiding sheave, and 
then passed downward parallel and close to the winding rope of 
the cage B, and finally attached to the top of this cage. Another 
thin rope attached to the other end of the counterbalance rope 
passes upwards over guiding sheaves and downwards to the top 
of the cage A. The counterbalance rope is of such weight that it 
will balance the weight of the winding rope together with that of 
the thin ropes. In a modification the thin ropes attached to the 
end of counter balance ropes are fixed to the winding rope, so that 
they are coiled and uncoiled simultaneously withit. The two thin 
ropes may be replaced by a rope with a single turn around one of 
the drums. (December 17, 18x3). 


5775. Transmitters for Printing Telegraphs; H. J. 
m,London, (S. D. Field, New York, A.) {8d. 
$ Figs.}—An ordinary transmitter, having an arm attached to 
the shaft of an escape wheel driven by suitable power and sending 
into the main circuit when in motion the pulsations for controlling 
the magnets operating the type wheels, is employed. A range of 
keys, adapted toarrest the motion of the arm and consequently that 
of the type wheel, is provided. One pole of a local relay battery is 
connected to the rotating arm and the other to the range of keys. 
When the rotation of the arm is stopped by the depression of 
a key, the local circuit is closed, causing one electro-magnet to close 
the main printing circuit, and throwing the printing current to 
line, and another magnet closes at the same instant a local shunt 
around the first magnet, causing its armature to fall away, and 
break the main printing circuit. The object of the second part 
of this invention is to provide a transmitter capable of controlling 
a large number of printing telegraph circuits, each of which con- 
tains a large number of printing telegraphs, and which shall auto- 
matically control the circuits for positioning the type-wheel and 
the circuits for effecting the printing. The transmitter comprises 
a cylinder or cylinders, each provided with conducting spaces and 
springs bearing thereon, and circuit connections for controlling one 
or more main lines, a prime motor and a clutch connecting the 
motor and cylinder or cylinders, a magnetic stop controlling the 
movement of the cylinder or cylinders, local circuits controlling 
the stop and a keyboard controlling the local circuits. (De- 
cember 18, 1883). 


5792. Printing Machines: W. R. Lake, London. 
(T. S. Nowell, Boston, U.S.A.) [6d. 5 Figs]—This relates to 

esses of the class in which the platen is moved to and from the 
bed about an axis located below the platen, and in which both the 
platen and the bed are vibrated, and consists in the construction 
and arrangement of the devices for operating the piaten and bed, 
and for opening the grippers for holding the sheet to be printed 
in place upon the platen. (December 18, 1883), 


5796. toy py Fluid Currents Available for 
Ventilation, &c.: A. Lorrain, Richmond, Surrey. [6d. 
6 Figs.|\—This consists of a sail or flexible sheet, one end of which 
is held stationary in position, whilst the other is caused to revolve 
by its connection to a revolving crank-pin. (December 18, 1883). 


5799. Torpedoes: C. A. McEvoy, London. (4d. 
3 Figs.|}—The torpedo is provided with a screw propeller and 
driving mechanism, and at the same time that the torpedo is set 
free from the spar the driving mechanism is started. The power 
for driving the propeller is provided by powerful springs within 
the torpedo or by an electromotor and a primary battery, the 
circuit being closed by the act of liberating the torpedo or by com- 
pressed air. (December 18, 1883). 

5816. Ships’ Win 


&c.: W. Clarke, Gates- 


dlasses, 
head-on-Tyne. [6d. 9 Figs.]—In order to give increased hold- 
ing power between the driving wheels and lifters when hauling in 
cable, grooves and projections are formed on the sides of the 


rubber, leather, or asbestos. Referring to the illustrations, the 
blocks or strips of wood, india-rubber, or other material are fitted 
in specially shaped recesses in the main spurwheels, and a corre- 
sponding projection is arranged on each of the cable lifters. 
Screw nuts M on the main shaft force the projections of the lifters 
into the grooves of the wheels, elastic washers and sliding metallic 














washers being arranged between the nuts and lifters. A spring 
holder is attached to each cable lifter. A brake sheave o is 
arranged on each lifter, and around it is fitted a brake strap, one 
end of whieh is provided with a screw nut engaging with a screw 
carried by the other end. A flexible rod is fastened to one end, 
and is connected toa rod passing to the underside of a volute 
spring. (December 20, 1883), 

5821. Working of Marble and other Stone, &c.: G. 
M. Morgan, London. (6d. 6 Figs.|}—The marble to be 
worked is fixed upon a table which traverses backwards and 
forward under a tool-rest fitted with two or more rigid steel tools 
having a cutting edge somewhat more acute than used for cast 
iron. The end of the moulding is bedded to a cast-iron open 
three-sided box having its end shaped to the form of the moulding, 
The ends may be trimmed by a traversing saw. The roughing 
out of the stone is effected by a multiple series of tools. (December 
20, 1883). 

5845. Materials for Insulating Purposes: J. L. 
Clark, London. [4d.)—Oxidised oil, prepared by mixing a 
vegetable oil with a mixture of bisulphide of carbon and chloride 
of sulphur, mixed or not with oil oxidised by the action of the 
atmosphere, is combined with asphalte, pitch, or bitumen, and 
with a smal) quantity of hydro-carbon oil, or spirit such as 
paraffine oil or spirit, kerosine, benzine, Or naphtha. This com- 
pound is used alone or mixed with india-rubber or gutta-percha 
and if desired with black wax (obtained in the purification of 
crude paraffine), ozokerite, earth wax, resin, pitch, or the like. 
(December 22, 1883). 


5846. Grinding, Crushing, or Reducing to Powder 
Ores, Quartz, &c.: T. W. B. Mumford and R. Moodie, 
London. {6d. 6 Figs.|—The substances are first broken by 
any suitable machine and are fed into a hopper from which they 
are conducted to an apparatus for separating therefrom pieces of 
iron or similar substances. The ore is then passed between a pair 
of crushing rollers and on to achamber below, from which it is 
elevated into a hopper-shaped receptacle containing riddles, the 
material passing through the riddles being delivered into a suit- 
able receptacle, and that passing over the ends of the riddles is 
delivered to pairs of crushing rollers arranged beneath the recep- 
tacle. Referring to the illustration, the separator consists of per- 





























> = aes 
feo <p - —— —& 

AN | 

| q | 

| | 

ate 

{oT oh ‘ 
4 4 
, io 9 4 


forated plate D, on to which the material from the hopper C is 
allowed to pass through an adjustable slide. The material passing 
through the plate D falls on to aspreader and passes to the rollers 
G. The plate Dis operated by a rotating cam driven from the 
rollers G, The material from the rollers passes on to the inclined 
shoot L and is raised by the endless chain of buckets N and dis- 
charged into the chest O, which conducts it to the separating recep- 
tacle. The material requiring to be reground is passed between 
rollers and again elevated to another separating receptacle. Brushes 
bearing on the surfaces of the crushing rollers keep them clean. 
The separate receptacles may be provided with deflector plates by 
means of which the material passing over the ends of the riddles 
may be conducted partly back to the crushing rollers of the pre- 
ceding receptacle and partly to the succeeding mill or entirely to 
one or the other. (December 22, 1883). 


Texas, U.S.A., and W. Herre, Berlin). [4d.]|—The wood or textile 
fabrics, &c., are introduced into cold water which is raised to a 
temperature of from 170 deg. to 248 deg. Fahr. Sulphate of iron, 
common or rock salt and alum is then added, the temperature 
being maintained for some considerable time, after which the bath 
is allowed to cool gradually. Lime water may be used in lieu of 
common salt. A bath already prepared or a spent bath may be 
employed instead of cold water. (December 24, 1883). 


5914. Manufacture of Metallic Alloys or Com- 

junds: G. A. Dick, London. [4d.}—Phosphuret of iron or 
erro ig or spiegeleisen is dissolved in molten zinc and 
added to molten copper. (December 29, 1883). 


5923. Gas es: C. M. Sombart, Magdeburg, 
Germany. [ls. 14 Figs.]—The engine is constructed with two 
working cylinders. When the piston of the first motive cylinder 
moves forward in virtue of an explosion behind it, a charge of fresh 
air in front of it is forced into anairchamber beneath the crosshead 
guides. The piston, near the end of this stroke, uncovers an ex- 
haust opening, an exhaust valve is opened by a lever and cam, 
and the residues of the explosion escape, and the air compressed 
in the front end of the cylinder flows into its rear end forcing out 
the remainder of the products. The piston on its return stroke 
compresses the air, a gas pump simultaneously forcing gas into 
the working cylinder, and when the piston has reached the end of 
its stroke the compressed mixture of gas and air is ignited. The 
same operation is also accomplished in the second cylinder, the 
cranks of the two cylinders being diametrically opposite each 
other. The gas pump is double-acting, and serves for both 
cylinders. The igniting apparatus comprises a small cylinder con- 
taining two small air valves and a gas valve, and two check 
valves communicating respectively with the working cylinder and 
the atmosphere, the igniting flame burning in front of the latter. 
The piston draws in air and gas through the valves, and when it 
passes over the oe of the second check valve, the flame of 
the burner is sucked in and ignites the mixture, closing this valve 
and opening the first valve, the pressure in the small cylinder 
being greater than that in the working cylinder, and consequently 
igniting the compressed mixture in the working cylinder, The 
supply of,gas to either end of the'gas pump can be cut off, the pump 
being rendered single acting, asis also the engine. The speed of the 
engine is regulated by means of a governor which operates when the 
speed is too great, so as to keep open the suction valves of the 
gas pump, the gas being forced back into the receiver. A gas pump 
for a single'cylinder engine is closed at both ends and the piston acts 
as a suction valve. When it moves forward the gas in front of the 
piston passes tothe other’ side of the piston, and on the return 
stroke pon esc rod moves independently in the piston until its 
conical end reposes upon the valve seat in the piston, when the 
piston drives the gas into the working cylinder. A valve isin- 
serted between the pump and motive cylinder, and operated by 
the governor, regulates the working of the engine. A self-acting 
lubricator comprises a vessel divided into two compartments, be- 
tween which two wheels rotate. The prolonged ends of the axis 
of one wheelare provided witha right and a left-hand screw thread 
respectively passing through sockets in the vessel, the sockets 
having a clearance between themselves and the screws, {so that a 
spiral channel is formed. The lubricant which enters the first 
threads by gravity is conveyed through the channel to small tubes 
which conduct it to the desired places. (December 29, 1883). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at tho offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





STEELMAKING AT BiLpao.—It is reported from abroad 
that extensive steel works are shortly to be started in Bilbao 
by a Spanish comvany, which has obtained large conces- 
sions from the Spzaish Government, for the manufacture 
of rails and other materials. The ore of Bilbao is hema- 
tite, and new blast furnaces and other works are being 
constructed for the smelting of it, and for the conversion 
of the product into rails, bars, and beams of various sec- 
tions. The company has ordered a large portion of the 
required plant from an English firm, and it is now in 
course of manufacture. The converters are of eight tons 
capacity. The engines for rolling rails, bars, and beams 
are of massive construction. They are compound, with 
two high-pressure cylinders, 42 in. in diameter, and two 
low-pressure cylinders, 60 in. in diameter, with 5 ft. stroke. 
The crankshaft is of steel, 25in. in diameter in thecentre. 
The total weight of the engine is 400 tons, Some of the 
hydraulic rams are also of great size, one of them being 
32 in. in diameter. The centre crane, which receives the 
molten steel from the converters, weighs about 90 tons, 
Portions of the machinery are now being delivered, and 
it is intended that the works shall commence operations 
early in 1885, 





Tue Mvurray.—An iron lattice girder bridge over th 
Murray is now practically completed. All, in fact, that 
is now needed for the completion of the contract is the 
fixing of a portion of the cap of one of the cylinders, the 
necessary casting for which was never sent from Sydney, 
and had to be manufactured at a local foundry. The 
finishing touch is. however, now being put to the work. 
The Government will not take the bridge over for some 
time to come, as it cannot be effectually tested until con- 
nected with the railway on one side or the other, and the 
connection is not likely to be effected for some montbs. ° 
On the New South Wales side of the river a good deal of 
work yet remains to done on a viaduct joining the 
bridge with the permanent embankment. Several bays 
of piles have still to be driven, and the girders have to be 
laid for a distance of about 100 yards. The difficulty of 
obtaining suitable timber experienced in the earlier 
stages of the contract, has continued all through, and has 
seriously impeded the progress of the work. The delay 
is, however, of no significance, inasmuch as the bridge 
cannot, of course, be used until connected with the Vic- 
torian line, and on the southern bank of the river there is 
also plenty yet to do. The connection on the Victorian 
side is to be by means of a wooden viaduct on piles, and 
some 14 chains of an embankment. The contractor has 
made fair progress with the embankment, which is nearly 





5855. Impregnation of Wood, &c., with Preservative 





wheels and lifters, and have. gripping surfaces of wood, india- 


Substances : C. D. Abel,London; (J. 4, Koch, Galveston, 





completed, and a start has been made with pile-driving 
at the end of the iron bridge, 
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LITERATURE. 


——_>————- 
The Nordenfelt Machine Guns Described in Detail and 
Compar:d with other Systems ; also their Employment for 
Naval and Military Purposes. Tllustrated with Fifty- 
seven Full Page Illustrations and Diagrams. Ports- 
mouth: Griffin and Co.; London: Simpson, Marshall, 
and Co, 
Tus book, written by Mr. Thorstein Nordenfelt 
for the purpose of bringing his machine guns before 
the world generally, is full of interest, and though 
all, perhaps, may not be prepared to agree with the 
theories enunciated by him, every one must feel 
that in the invention and construction of the guns 
here described, no ordinary talent has been dis- 
played. 

The first chapter gives a brief sketch of the 
history of machine guns (which the author de- 
scribes as having been used as far back as the 15th 
century, or even earlier), and a statement of the 
systems of machine guns now in use, namely, 
‘* Hotchkiss,” ‘‘ Gardner,” and ‘* Nordenfelt.” 
These he takes as the representatives of machine 
guns generally. 

Chapter IT. is devoted to a description of the 
Nordenfelt guns and mechanism, and with the aid 
of some very fine engravings, the different parts 
and their working can be easily understood. The 
guns are classed under three headings. 

A. Rifle calibre machine guns. 

B. One-inch calibre ,, 

C. Shell < 
and details as to the different circumstances under 
which each is intended to be used, as well as the 
mechanical details mentioned above, are given. 
Tables of weights and dimensions complete the 
description. 

Chapter ITI. deals with gun carriages and mount- 
ings as follows : 

A. Naval carriages. 
B. Field a 
C. Special _,, 
D. Mountain ,, 

The naval and special carriages are particularly 
good, and indeed it is a recognised fact that Mr. 
Nordenfelt is well ahead of his rivals (if so we may 
call Messrs. Hotchkiss and Gardner) in this respect. 
The rapidity with which the training and elevating 
can be carried out in the naval carriages, and the 
ingenious way by which the recoil is absorbed in the 
special carriage, are particularly striking. 

Chapter IV. gives details of ammunition, classi- 
fied : 

A. Rifle calibre ammunition. 
B. One-inch calibre ammunition. 
C. Shell-gun ammunition. 

The base fuze in the armour-piercing shell is 
noticeable here, since it holds out hopes that ere 
long we may probably see this system extended 
to our larger shells. The difficulty in this latter 
case, has hitherto been to get something strong 
enough to withstand the shock of discharge, 
or rather of strength enough to prevent it being 
forced into the shell by the powder pressure. 
Since, however, we have here 7 lb. shell fitted with 
base fuzes, we may soon hope to see that the 
attempts now being made at Woolwich to apply this 
principle to all shell, may be successful. 

Chapter VI. compares the Nordenfelt and 
Hotchkiss, and Chapter VII. the Nordenfelt and 
Gardner systems. It must, of course, be ex- 
pected that these comparisons are made from 
the author’s point of view, and there would probably 
be a bias in favour of his own principles. However 
impartial he may endeavour to be, he always must 
be able to say more for himself than his opponents, 
and bring to light many points in his own favour, 
whereas many of theirs may be hidden. Still avery 
fair general case is laid before the reader, and when, 
as doubtless will soon be the case, Messrs. Hotch- 
kiss and Gardner follow the author’s example in 
the way of publishing their experiences, we shall be 
better able to judge between them. At present we 
must point out that many foreign nations have 
adopted Mr. Hotchkiss’s system, and that the Gard- 
ner rifle machine guns are well known to have been 
very favourably reported on in the trials in which 
they have taken part, and indeed form part of the 
armament of some of our own ships. 

Part IlI., Chapter VIII. In this chapter the 
general purposes of machine guns in naval warfare 
are dealt with, and the matter has evidently been 
well thought out, and carefully considered. The 
author winds up the chapter with the declaration, 
‘With the exception of the introduction of the 





Nordenfelt anti-torpedo boat guns, the naval arma- | most interesting collection. 


ment of machine guns is most inefficient.” Very 
true, and doubtless the power of ships would be 
materially augmented by the addition of many sorts 
of guns and the increase of armour so as to make 
them quite impervious to projectiles ; but, unfortu- 
nately, there must be a limit to a ship’s displace- 
ment; and the increase of weight, were every spe- 
cialist to follow his own bent in the construction 
and armament, would soon render the vessel more 
suitable for resting at the bottom than for naviga- 
ting the top of the sea. 

Chapter IX. We now come to Mr. Nordenfelt’s 
own views as to what naval armaments should be. 
Space does not permit us to enter deeply into this 
interesting chapter, which, however, is well worthy 
of attention. There is one point, nevertheless, to 
which we must call attention. In considering the 
lighter armament of our ships Mr. Nordenfelt has 
confined himself to dealing with seven, nine, and 
twelve-pounder guns (all of which are more or less 
obsolete), whereas the gun lately introduced as the 
light armament, is the 25-pounder rifle breechload- 
ing gun. This gun is capable of firing from five to 
six rounds a minute easily, and under most cir- 
cumstances would, we think, be certainly more effec- 
tive than the four or six-pounder he proposes. 
However, our purpose here is not to enter into an 
argument as to relative advantages, and we but 
point out that the comparisons given here have 
hardly sufficient latitude. As to the rest, our 
boats’ armament certainly requires ameliorating, 
though we by no means agree with Mr. Nordenfelt’s 
proposal to arm them with a two-barrelled gun 
incapable of firing shell. 

Part IV., Chapters X. to XVII. This part is 
military, and deals with the guns when used for 
military purposes. The author lays down the fol- 
lowing rules for the employment in the field : 

1. Their real accurate range is only exceptionally 
greater than 1200 yards. 

2. They are of special value up to about 800 yards, 
which is beyond the range of effectively aimed rifle 
fire, as well as that of case shot, while at this dis- 
tance shrapnel has not attained its maximum 
power ; that is to say, the angle of dispersion at 
this range would be too small. 

3. They should be kept concealed until the deci- 
sive moment for their use has arrived. 

4, They should be at once retired as soon as the 
special object of their attack has been achieved. 

5. They should principally be used only against 
troops in close order. 

6. They should be employed against field artillery 
where from cover or concealment they can open fire 
on a battery of artillery, specially when limbered 
up, or in the act of unlimbering or limbering up, 
also when the galloping machine gun carriage is 
used. 

7. They should not be massed. 

The rest of Part IV. is devoted to details as to 
how and under what circumstances, the different 
kinds of machine guns should be used, the whole 
being illustrated. 

The foregoing is a brief summary of Mr. 
Thorstein Nordenfelt’s book, and we have no hesi- 
tation in saying that it is one of the most valuable 
works, if not the most valuable, that has appeared on 
machine guns. As we have before pointed out, in 
questions of comparison, the author naturally 
prefers his own guns to those of other people, and 
he would indeed be an exceptional character if he 
did not. Be this as it may, the work is valuable in 
the extreme, as giving the results of the labours of 
one who has more or less devoted his time to 
the invention and manufacture of these weapons, 
and who consequently has had to think out 
the different circumstances which have a bearing 
on the matter. Furthermore, Mr. Nordenfelt 
has had the advantage of being constantly in 
communication with, and knowing the views of, 
naval and military men of different nations, and so 
of being able to add to his own theoretical ideas the 
experience of those who would have the practical 
working of his guns. Besides this, the constant 
trials which have taken place, and the competitions 
that the different systems of machine guns have 
been engaged in, have all afforded opportunities for 
practical study. Hence, apart from our own con- 


viction of the value of the work, we have no hesita- 
tion in recommending this book to our readers as 
giving valuable information on machine guns in 
general and Nordenfelt machine guns in particular. 
Indeed, if only as a picture book, the work is very 
valuable, as the plates are magnificent and form a 








Tt must, of course, be 
understood that we do not at all assert that the 
Nordenfelt guns are the guns of the day, nor do we 
profess to agree with all the views laid down. The 
author expresses certain views, and, as a rule, gives 
his reasons for entertaining these views. Whether 
the reasons are valid we leave the reader to judge, 
but we feel sure that whatever conclusion he may 
arrive at in this respect, he will find much valuable 
information and food for thought in ‘‘ Nordenfelt 
on Machine Guns.” 

We must, in conclusion, congratulate Mr. Nor- 
denfelt on the admirable manner in which the book 
has been completed. The printing, paper, typo- 
graphy, and illustrations leave nothing to be 
desired. 





Royal Cornwall Polytechnic gs A Fifty-first Annual 
& 3 


Few scientific societies can boast of fifty years of 
useful and prosperous existence, and it was there- 
fore only natural that the members of the Royal 
Cornwall Polytechnic Society should unite in a 
special effort to celebrate their Jubilee last year. 
The meeting was very successful, and served to call 
special attention in other parts of the country to 
the good work which is being done in the west. A 
disappointment has, however, since befallen them. 
The Royal Meteorological Society determined to 
reduce its first-class observatories from seven to 
three, and accordingly notified to the Polytechnic 
Society, under whose local management it was, that 


‘no further grant would be made after this year to 


the Falmouth Observatory. Urgent representations 
were made, and finally it was arranged that a new 
building should be erected, and plans are now 
being prepared. 

At the last exhibition the judges in the Mecha- 
nical Section reported a large entry of unusual variety 
and excellence. There were competitive trials of 
pulverisers and rock drills, and many inventions 
relating to mining were shown. Naval architec- 
ture was poorly represented, as was also oil-painting 
and water-colour drawing, but the display of photo- 
graphs was large and valuable. The scope of the 
Society is very wide, and its long and prosperous 
—- is evidence that its exertions are appre- 
ciated. 








CANADIAN PACIFICO RAILWAY. 
No. XV. 


Moose Jaw To MepicrineE Hat. 


MoosE Jaw, 132 miles from Broadview and 398 
from Winnepeg, is the end of the third locomotive 
division. It wasintended that Regina should have 
had this honour or advantage, and it certainly was 
one of the inducements that were held out to the 
purchasers of building lots at Regina, that this 
divisional selection would induce a large permanent 
settlement of men working in connection with the 
railway, to whom the end of the division would 
necessarily be a home. But the distance to Broad- 
view was too short, and to Swift Current, which is 
a natural geographical division, too long, and so 
the round-house and divisional buildings were 
erected at Moose Jaw. Just east of Broadview a 
second steppe or ocean terrace, is crossed, and the 
line rises to an elevation of 1781 ft. above the sea. 
The whole of this third division is singularly level, 
Moose Jaw being only 1793 ft..in altitude, but 
west of this there is another terrace, and a rougher - 
country to cross, the good wheat land gradually 
becomes poorer, and finally the line crosses a pro- 
longation of that great American desert, which the 
Union Pacific passes over for 800 miles, and which 
thrusts one corner of its barren solitude over the 
boundary line into Canada. Moose Jaw is a still 
newer town than Regina, but its growth this last 
summer, the first of its existence, has been a 
surprise even to those who are accustomed to see the 
rapid strides of western cities. It has no extraneous 
assistance, as being the seat of Government, or the 
head-quarters of a cavalry regiment, as Regina has, 
but it is the honest upgrowth of a vast new country 
that is springing into life, and under the pure con- 
viction of a number of far-seeing men that it is 
destined to become an important business centre. 
Situated at the junction of two creeks, which 
together form one of the main affluents of the 
Qu’Appelle River, it has no difficulty to contend 
with as to water supply, whilst it has around it cer- 
tainly as good an agricultural district as Regina. 
It is expected also that this will be a somewhat im- 
portant railway centre, and it will probably be the 
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terminus of what is called the Saskatchewan Branch, 
which turning off north-west from the main line, 
will run over a sandy and not very promising 
country to the North Saskatchewan, crossing the 
South Branch at the Elbow, and continuing over a 
rolling prairie to the excellent district of Battleford 
and the Peace River beyond. To the north of 
Moose Jaw, for which this is the natural depot, 
is the land of the Temperance Colonisation Com- 
pany, one of the large land companies which having 
secured a large block from the Government, in this 
instance over 2,000,000 acres, proposes to put some 
improvement on the land and then to resell it to 
actual settlers. The central depdt of this company 
is now being laid out on the South Saskatchewan, 
nearly in the centre of their land, and from this 
they expect ultimately to have a radiation of roads 
and railways and to make it an important place. 
They have called it Saskatoon, said to mean in the 
Cree language ‘‘cold water,” and therefore very 
appropriate for a temperance colony. They are 
tolerably sure of securing a railway from:Moose 
Jaw, and this will place the whole of their block, 
some 90 miles long by 30 miles wide, accessible 
from the Pacific Railway. These colonisation com- 
panies are rather a feature of this New Canada, 
some fourteen or fifteen of them being in full 
operation. The most important of these is the 
Canada North-West Land Company, which has pur- 
chased 5,000,000 acres from the Canada Pacific 
Railway, and in this district owns nearly half of the 
land belonging t6 that company. 

The system of survey and laying out the land 
throughout the north-west is so simple and com- 
plete that really it leaves nothing to desire, as every 
farm of 160 acres is at once identified without diffi- 
culty or delay. It was no small matter to lay out a 
country the size of Europe so that each spot should 
have an individuality, and be capable of immediate 
recognition. Like many others of the Canadian 
systems, it is an improvement upon and an amplifi- 
cation of a system that had been thoroughly tested 
in the United States, and the improvements were 
principally in the details. Two initial lines, one 
due east and west and the other due north and 
south, were chosen to commence with, and the lines 
of latitude and longitude at once offered the neces- 
sary data. From the Lake of the Woods to the 
Pacific the 49th degree of latitude is the boundary 
between Canada and the United States for 1400 
miles. In 1826 this line was run by a joint com- 
mission of the British and United States authori- 
ties, was carefully chopped out where brush or 
forest intervened, and after the centre line had 
been determined Ly astronomical observations, 
cairns, iron pillars, earth mounds, and timber posts 
were erected at intervals along it. A stone cairn is 
about 7 ft. by 8 ft., and in lakes or swamps these 
were built up till they were sufficiently high to form 
a guide ; in some places they are founded in 18 ft. 
water, and they are always carried up so as to be 
8 ft. above the highest water mark. The earth 
mounds were 7 ft. by 14 ft. The portion east and 
west of the Red River is marked by iron pillars, of 
which there are 382 between the Lake of the Woods 
and the base of the Rocky Mountains. They are 
placed at even mile distances, the British placing 
theirs every two miles and the United States the 
intermediate ones. They are hollow iron cast- 
ings in the form of a truncated pyramid 8 ft. 
high, having at the top a solid pyramidal cap, 
and at the bottom an octagonal flange. Upon 
the opposite faces, north and south, are cast 
in letters 2 in. high, on one side, ‘*‘ Convention 
of London,” and on the other ‘October 20, 
1818.” One of these iron posts can be seen at the 
head of Main-street, Emerson, whilst at West 
Lynne several, both of wood and iron, are in sight. 
This line is the first base line of the new survey, 
and every 24 miles from this is another base line, 
known as the second, third, fourth, and so on. 
The first north and south meridian, called the first 
principal meridian, is in west longitude 97.deg. 
30 min. from Greenwich, and passes about ten 
miles west of Winnepeg. The 102 deg. is the 
second, the 106 deg. is the third, 110 deg. the 
fourth, and 114 deg. of west longitude, the fifth 
principal meridian. Starting from each of the princi- 
pal meridians, the surveyors run lines parallel to the 
base lines from one principal meridian to the next, 
marking off every sixth mile alongaline intermediate, 
that is 12 miles from each base called the first, second, 
and so on, correction line. Thus an intermediate 
line between each base and each correction line, and 
vertical lines parallel to the meridians, divided the 





whole into blocks six miles square, which are called 
townships. These townships are numbered from 
one upwards, going north consecutively, and are 
marked in the maps in ordinary Arabic figures. 
The ‘‘ranges” number from the first principal 
meridian west, going towards the west and east, for 
those to the eastward are marked in Roman figures 
on the map. Remembering that the townships are 
exactly six miles square, it is of course easy at once 
to identify pretty nearly the situation of any one 
when the range and the township are given. Thus 
the middle of the tenth township in the nineteenth 
range, being the one in which Brandon is situated, is 
17 miles north of the boundary, and 117 miles 
west of the first principal meridian, that is, 127 
miles west of Winnepeg, taking its central point. 
Moose Jaw, between the sixteenth and seventeenth 
township, that is on the line between them and on 
the twenty-sixth range west of the second principal 
meridian, is 156 miles west of the 102nd parallel, 
and 96 miles north of the boundary. The town- 
ships being set off six miles along each of the base 
lines, at each of these correction lines there will bea 
jog corresponding to the difference made in 24 miles 
in the length of the parallels of latitude, so that, 
say in the second or third base line, the lines 
between the township, north and south of the cor- 
rection line, will not be opposite to each other, and 
so whilst there are nearly thirty-four full townships 
between the first and second principal meridians 
on the first base line, there are not quite thirty-three 
on the fifth, and fewer still as the survey is con- 
tinued further north. 
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The townships themselves are divided into 36 
sections each one mile square, and uniformly num- 
bered as in the above diagram, beginning atthe south- 
east corner, and counting backwards and forwards 
consecutively to the north-east. In all these town- 
ships Nos. 11 and 29 are reserved by the Govern- 
ment for school purposes solely, whilst Nos. 8 and 
26 belong to the Hudson’s Bay Company. Each 
section is again subdivided into four quarters, each 
having 160 acres of land. The even numbers 
throughout, excepting the two lots mentioned above, 
are reserved by the Government for homestead and 
pre-emption claims, whilst all the odd ones, within 
a certain distance of the Pacific Railway, are given 
to the company as part of their land bonus. 
Throughout the Qu’Appelle Valley, and in other 
parts, the Canadian Pacific have sold to the North- 
West Land Company six out of the fourteen sec- 
tions originally given to them, so that in these 
townships— 

Nos. 2, 4, 6, 10, 12, 14, 16, 18, 20, 22, 24, 28, 30, 
32, 34, and 36 are open to setilement under the 
Homestead and Pre-emption Laws ; 

Nos. 1, 9, 18, 21, 25, and 33 are sold to the 
North-West Land Company ; 

Nos. 3, 5, 7, 15, 17, 19, 23, 27, 31, and 35 belong 
to the Railway Company ; whilst 

Nos. 8, 11, 26, and 29 are reserved for the Hud- 
son’s Bay Company and for school purposes. 

The lands under the Homestead Laws, belonging 
to the Government, are offered as a free gift to 
intending settlers, a homestead, that is a quarter 
section 160 acres, being obtainable on condition 
of cultivation and actual residence for three years, 
and on payment of 10 dols. (2l. sterling) for entry 
certificate. Settlers taking advanfage of this offer, 
and who wish for a larger farm, can secure a pre- 
emption of an additional 160 acres without the 
payment of anything except the entry fee; the 
whole 320 acres, however, must be cultivated for 
three years, and the conditions of the homestead 
grant must be faithfully carried out. All the other 
arrangements and conditions are made in the most 
liberal spirit to the actual settler, and are so far only 
restrictive that they are intended to prevent, as far 





as possible, speculation in lands or the securing of 
large blocks for the purpose of locking them up 
from actual settlement and cultivation, or to hold 
them in idleness for future sale. ; 

Rising over another terrace to the west of Moose 
Jaw, and attaining a summit of 2600 ft. above the 
sea level, to the south-west the highlands can be 
seen which form the Cote du Missouri, of the main 
east and west watershed of the continent which 
separates the waters flowing into the Missouri and 
then south towards the Gulf of Mexico, from those 
that find their way into the Saskatchewan, and by 
it to the Hudson’s Bay. The summit over which 
the railway passes the Vermilion Hills, is an out- 
lying sandy prolongation of the great American 
desert which fortunately does not project into 
Canada very far, nor is there a great breadth of it, 
but there is a sample of it for some 100 or 150 miles 
here, and this whole district of the Elbow of the 
South Saskatchewan is only poor land, though 
better than that encountered further south, where 
the sand is more arid, and the vegetation con- 
fined simply to arenaceous plants that alone can 
find sustenance upon it. 

Swift Current, 511 miles from Winnepeg and 113 
miles from Moose Jaw, is the end of the fourth loco- 
motive division, and here it is intended to erect 
repairing shops and the necessary establishment for 
the maintenance of the machinery on the fourth 
and fifth divisions, which meet at this point. The 
station here is 2400 ft. above the sea, and the river 
is the largest stream that has been crossed since the 
Assiniboine at Brandon. The river is navigable, as 
far as body and depth of water is concerned, and in 
1882 two vessels were built here intended to ply 
upon the North Saskatchewan, following down 
Swift Current into the South Branch, and by it to 
the Forks, and then up the North Fork of the river, 
their total run being not far from 1000 miles before 
they reached their destination above Battleford. 
From Swift Current to Colley, 76 miles, the rails 
were laid in 1882, whilst the grading was nearly 
complete for 73 more to the crossing of the South 
Saskatchewan, the end of this division. The railway 
runs for the whole of this long division, 149 miles, 
over very indifferent ground, principally the sand 
hills of the American desert, for though the line is 
laid out about 70 to 80 miles from the international 
line, yet the water shed of the Missouri Valley and 
its feeding streams, is further north here than any- 
where else, and White Mud River, a branch of the 
Missouri, runs for over 150 miles in Canadian terri- 
tory, from 30 to 40 miles north of the boundary. 
At Walsh, 631 miles from Winnepeg, the road is 
within 20 miles of the Cypress Hills, a wooded eleva- 
tion of considerable eminence, and an important post 
of the mounted police, who have some troublesome 
people in this district to watch. This was for a 
long time the home of the redoubted Sitting Bull, 
whose company was not desired on either side of 
the line, and whose band was one of the most un- 
scrupulous of the whole number of this particularly 
unscrupulous lot of Indians. 

We are now approaching the country that for 
years was roamed over by the dreaded Blackfeet 
Indians, a race so treacherous and cruel, yet so 
clever and persevering, that even the Hudson’s 
Bay Company could do nothing with them and left 
their country almost a blank from their trading 
posts. Between the 49th parallel and the North 
Saskatchewan, almost 300 miles as the crow flies, 
and for almost an equal distance east and west, an 
immense area of country, the great fur company 
had but one solitary trading post. It was not for 
want of a wish to do business nor that the Indians 
were not a profitable race to deal with, but so many 
posts had been destroyed and their inmates mur- 
dered, that the company dreaded a repetition of 
these disasters, and retired, much to the an- 
noyance of the Indians themselves, from a district 
so dangerous for an establishment. 

This was all the country of the Blackfoot, whose 
hand was against every man, and every man’s hand 
against him. The Canadian portion of their terri- 
tory was, as arule, not bad land, but south of the 
international line, their hunting ground stretched 
for 1000 miles over the vast treeless, sandy sage 
brush plains that extended almost to the Canadian 
river of the south, and over this ocean-like expanse 
of ground these Cossacks of the desert found their 
fitting home. Around their border raged the whole 
summer a perpetual relentless warfare, and it 
seemed a matter of perfect indifference to them 
whether it were the more harmless Crees or Assini- 
boinesof Rupert Land, ora troop of American soldiers 
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that they were intent upon annihilating, the pursuit 
of blood, and the exercise of rapine and murder, 
was ever a pleasure to them. At war with every 
other nation and tribe, these wild dusky men swept 
like a whirlwind over the sandy plains of the south, 
or the better land of these Canadian hunting grounds, 
to exterminate every human being that trenched 
upon their boundaries or crossed their path. Diffe- 
rent in language, customs, and characteristics, the 
Blackfoot Confederacy, Bloods, Peagans, Sircees, 
or Gros Ventres, they were the most dange- 
rous of all the Indian tribes, and they were 
shunned accordingly. Scarcely a dozen years 
since, few traders and fewer strangers cared to 
visit this dreaded locality, or to linger longer 
than necessary when compelled to cross their 
country. But a great change has now come over 
them. In 1870 the Peagans, numbering 3000, and 
the Bloods 2000 fighting men, were attacked by the 
small-pox, and one-fourth of their number perished 
directly from the disease. The confederacy num- 
bered before this 14,000, but since the settlement of 
the Missouri Valley and the North-West States, the 
mounted police of Canada, and the gradual enforce- 
ment of law and order, together with their own 
diminished numbers, have all reduced their inde- 
pendence, and moulded them into more civilised 
beings. But they are still powerful, perhaps the 
most powerful of any of the Canadian tribes, whilst 
their fine, intelligent faces, their symmetrical forms, 
and their brilliant eyes, mark them as the aristo- 
cracy of the red men. ‘‘ Their scope of thought is 
as boundless as the iand over which they roam, and 
their speech the echo of the beauty that surrounds 
them.” Originally perhaps not indisposed' to 
tolerate the white men, long years of injustice and 
wrong from the American pioneers and Govern- 
ment, have developed an animosity that can never 
be eradicated. Constantly at war, anything like 
regular trade with them was almost impossible, 
and the only place where this was attempted 
in Canada, the Rocky Mountain House on a high 
bank of the Saskatchewan, in the thick pine forest 
which clothes the foot of the Rocky Mountains, has 
such an ingenious combination of bars, locks, and 
long passages with loopholes above and in every 
direction, that it showed plainly the class of 
customers that were expected to trade there, and 
the scant confidence that was reposed in these 
wily enemies of the white man’s race. 

This division ends at the crossing of the South 
Saskatchewan, a place known by the singular name 
of Medicine Hat. The bridge here is by far the 
heaviest structure that occurs, so far, after leaving 
Ottawa. The river was crossed by the trains all 
last year on a temporary wooden bridge, the new 
iron structure being left for the work of last winter, 
when the trains were only running occasionally. 
The piers are of stone and the superstructure 
consists of two deck girders of 30 ft. span each, 
three spans of 215 ft. each, and one draw girder of 
295 ft. length over all. The station is 3142 ft. 
above the sea level, and the prairie, for we are 
again on good ground, is 293 ft. above the ordinary 
level of the water in the river, the Saskatchewan 
running in a trough nearly as deep as this for over 
600 miles to the Forks, where the two branches run 
together. Medicine Hat itself is a most beautiful 
location. It is situated on a plateau covering several 
hundred acres surrounded by hills, and crossed by 
the beautiful Saskatchewan. At the beginning of 
June, 1883, there were only two or three tents at 
Medicine Hat. In three monthsthere were 500 people 
there, and the houses were going up on all sides as 
if by magic. At Maple Creek, three or four stations 
east of this, a small station, interesting particularly 
from the fact that there is an Indian reserve near 
where about 3000 Crees are located, and a small 
body of mounted police are stationed, on June 26 
last, a ‘sun dance” was held. It was the longest 
and one of the hottest days of the year, and fifteen 
warriors were tested. It is one of the most sacred 
of their feasts, and one not generally held where 
white spectators could be witnesses. The opera- 
tions are too disgustingly cruel to particularise, but 
consist of different self-inflicted tortures to which 
the ‘‘ braves” submit to illustrate their powers of 
endurance. The most important of these was sus- 
pending the novitiates by a stake passed through 
two incisions cut on either side of the breast. Out of 
the fifteen only five were successful, and the greatest 
length of time that the hero of the day remained 
suspended was only fifteen minutes. The Indians 
here are well cared for, arid seem perfectly satisfied 
with their treatment by the Dominion Government, 





In the bank of the river, near this crossing, six or 
seven seams of coal showed themselves from 3 in. in 
thickness to 5 ft. On the lowest of these, and 
70 ft. above the ordinary elevation of the water, 
operations for extracting the coal were commenced 
upon a 4 ft. Gin. seam, and from that time till the 
close of the season, from 300 to 400 tons per day 
were extracted and sold. The discovery of the 
large deposits of coal at this and other places along 
the Pacific Railway, seemed to be the one thing that 
was needed to make this country complete. Before 
this, fuel was the subject upon which every man 
shook his head, afraid to commit himself to an 
opinion. In Minnesota and Dakota it had already 
proved the great tax that robbed the district of 
half its advantages, and made some parts of it a poor 
place to live in, whatever the wheat cropswere. In 
Winnepeg and through Manitoba it was as bad, and 
a five months’ winter with the thermometer not un- 
frequently frozen, if it were mercury, and down to 
— 60 deg. if it were a spirit instrument, and with coal 
up to 22 dols. and 24 dols. per ton, this question 
of fuel was of vital consequence. The opening 
of the railway to Lake Superior put coal at once 
down to 12 dols., and as far as Winnepeg was 
concerned, improved the prospects immensely. 
The Souris discoveries were again a further relief, 
but did not much affect the price, as the quality 
was poor and its ‘‘staying” power indifferent, 
as compared with the American coal. At last the 
Medicine Hat coal, close to the railway, easily 
quarried, and in immense quantity, was produced, 
and the first train load that went into Winnepeg 
sent coal down to 7 dols. per ton, nor has it ever 
since been higher there than at Toronto or Ottawa. 
The Souris coal, or rather lignite, proves now not 
only to be abundant there, but to extend through an 
immense territory west of the 106th degree of 
longitude. In addition to the researches of the 
Geological Department, extensive explorations have 
been made by private enterprise, and the result 
has been to confirm all that was previously hoped as 
to its general diffusion and great commercial value. 
The fact that within the twelve months ending 
June 30, 1883, over 800 applications for coal loca- 
tions, each of 320 acres, have been recorded in the 
Department of the Interior, is an evidence of the 
extent to which public attention has been directed 
to this matter. It has been thought expedient to 
reserve from ordinary sale and settlement several 
townships at different points. These reserves, 
which will probably be enlarged and added to in the 
future, consist of areas of differerit extent near the 
sources of the Souris River, at Medicine Hat, 
Coulée, east of Fort M‘Leod on the Belly River, 
and a large tract on the Bow River between the 
18th and 24th ranges west o the second meridian. 

In describing these coals, Mr. George M. Dawson, 
assistant director of the Geological Department, 
observes that both the coals and lignites of the 
north-west are entirely of cretaceous and tertiary 
ages, and differ in this respect from the fuels of the 
eastern provinces and states, and of Great Britain, 
all of which are included in the carboniferous 
system. The district in the north-west, which as 
far as yet known affords the most abundant and 
valuable deposit, is that in the proximity of the Bow 
and Belly rivers, extending eastward from the 
Rocky Mountains to the 111th meridian, and it is 
quite possible that the corresponding district further 
north, when it is better examined, may prove to be 
equally rich in mineral fuel. In the district that 
has been examined on the Bow and Belly rivers, 
the mineral varies from lignite, but slightly superior 
to the Souris fuel, to coal containing a very small 
percentage of water, forming a strong coke on being 
heated, yieldingabundance of highly luminous hydro- 
carbons, and resembling highly bituminous coal, 
though of cretaceous age. The occurrence of work- 
able coal seams at several different levels, and the 
proved continuity of some of them over wide areas, 
guarantees an abundant supply for a district almost 
destitute of other fuel. The quality is suitable for 
transport to a distance, and the quantity under- 
lying the square mile shows a very satisfactory 
result Approximate estimates give the following : 


Tons. 

Main seam, Belly River, per square 

mile an és wad =u, ... 5,000,000 
Grassy Island, Bow River, probably 

the same seam ... a nes 5,000,000 
Horseshoe Bend, Bow Biver ... 4,900,000 
Blackfoot Crossing exposure on Bow 

River... ; : ne 9,000,000 


These seams are all proved to extend far ty the 
north and west, though how far it is difticulé te @& 


termine. On the North Saskatchewan several seams 
of lignite, resembling the Souris mineral, crop 
out at Edmonton, the most important seam being 
6 ft. in thickness. Thirty miles above this a much 
more important coal seam occurs with a thickness 
of 18 ft. to 20 ft. It is of excellent quality and 
much resembles the Coal Banks coal from the Bow 
River. It contains : 


Water ... a 7.82 
Fixed carbon... aad ie 54.97 
Volatile combustible matter 31.35 
Asm ... ms ae aA 5.86 


Large seams are exposed at many other places in 
that part of the country. On the North Pembina, 
a tributary of the Arthabasca, about 56 miles west of 
Edmonton, a seam 8 ft. thick crops out, with 57.25 
per cent. of fixed carbon, and 28.66 of volatile com- 
bustible matter. Still further north on the Artha- 
basca, seams of lignite occur, and may be traced for 
miles. On the Peace River are numerous exposures, 
and a sample from a seam in the Mountain of Rocks 
yielded 71.63 of fixed carbon, and 21.54 volatile 
combustible. The interior basin of coal-bearing 
rocks is widest; however, in the south; and near 
the boundary it extends further east than. on the 
northern rivers. Eastward from the Bow River the 
best known important locality is Medicine Hat, and 
exposures occur on nearly every bend of the South 
Saskatchewan, from 30 miles below the junction of 
the Bow River to Medicine Hat. The seam, how- 
ever, varies much in thickness, and at two places on 
the river, scarcely a mile apart, it changes from 2 ft. 
in thickness of shaly impure lignite, to 6 ft. of very 
fair coal. One exposure, 10 miles above Medicine 
Hat, showed two seams 4 ft. Gin. and 4 ft. respec- 
tively. At three miles above the Hat, the seam is 
again well shown, on the side of the river valley, 
about 80 ft. above the water, where it is 4 ft. in 
thickness. In the Cypress Hills seams are known to 
occur, being, like those of Medicine Hat, distincily 
lignite, and containing a larger percentage of 
water than those of the Bow and Belly rivers. On 
the Souris River the measures are almost horizontal, 
and the valley having been deeply eroded they are 
exposed very favourably for working. The thickest 
bed is a little over 7 ft., and Mr. Dawson, who 
examined this coal in 1880, thinks there is 8 ft. of 
available coal for an area of 128 square miles at least, 
over 600 millions of tons, that can be put into the 
market, taking the cubic foot at only 50 lb. weight: 
The analysis shows a composition, on an average 
of twenty-one samples : 





Fixed carbon vee 41.21 
Volatile combustible 37.97 
Water + 15.46 
Ash, &e. 5.36 

100.00 


Whilst therefore this fuel is of an inferior value 
to the coals found further west, it closely resembles 
the lignites of Bohemia and other districts of Europe, 
where the possession of this mineral has given 
rise to important manufacturing and metallurgical 
establishments. 








THE HYDRAULIC DISTRIBUTION OF 
POWER. 

At the time of the visit of the Institution of 
Mechanical Engineers to Hull we gave a short 
notice of the system which was adopted there 
in 1875 for the distribution of power to private 
users in a certain portion of the town. The plan 
followed is essentially the same as that employed 
in most of the docks and great railway yards. A 
hydraulic pumping engine is erected in some cen- 
tral position and forces water into an accumulator 
from which mains diverge in different directions 
carrying water at a pressure of about 700 lb. per 
square inch, to the various points where it is to be 
utilised in hoists, presses, or hydraulic engines. 
The sole difference between the Hull installation 
and previous ones of the same nature, is that the 
mains, instead of being laid upon private premises, 
and supplying the machinery of one owner or 
company, are placed under the public streets and 
supply water to many consumers, who bear the’ 
same relation to the Power Company that the ordi- 
nary householder does to the gas company, that 
is, they pay a quarterly charge according to the 
indication of a meter, using much or little water as 
they choose, or as their business requires. ay: 

The experiment at Hull proved that it was per- 
fectlpYeasible to supply hydraulic power to a large 
bhuitiyer of consumers, and that for the purposes of 
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hoisting, pressing, and the like, the expenses were 
much less than when each user had his own gas or 
steam engine. Some of the promoters of the Hull 
scheme therefore determined to turn their experi- 
ence to advantage on a larger scale, and prepared a 
plan for the hydraulic distribution of power in the 
City of London. In no other place in the world 
could they have found so suitable a field for their 
enterprise. 
producing rotary motion, but it is in apparatus re- 
quiring rectilineal motion that its great advantages 
are most apparent, and consequently a power dis- 
tribution enterprise has greater opportunity of being 
commercially successful when located among mer- 
chants and warehousemen, than among manufac- 
turers. The City of London is most distinctively 
the focus of the trading community, and its narrow, 
tortuous streets, high buildings, and enormous 
ground rents, render it a most fitting field for 
power distribution, since hoists and cranes are re- 


Hydraulic power can be applied for | 


The machinery already erected comprises two | 


centrifugal pumps, driven by Brotherhvod engines, 


| to raise water from the river into tanks upon the top | 


of the building, two Thames filters,* a pair of 


| pumping engines, and a pair of accumulators. The 


| company is empowered to take one million gallons 
| of water per day from the river, a quantity which is 
| of course much beyond their requirements at pre- 
sent. If used in ten hours it would correspond to 
, 800 horse-power equally distributed, but as supplied 


| to an intermittent demand it would represent 2000 | 
When raised it is in a very | 


| to 3000 horse-power. 
muddy condition, often containing so much sedi- 
/ment that if used as it is received, it would 
quickly destroy ‘the pumps, and would deposit 
a great amount of mud in the pipes. It is 
| cleared by being allowed to settle, and then 
by being passed by gravity through compressed 
| sponge in the filters of the Pulsometer Engineering 
| Company. Thissponge, which is thorougly cleaned 


another set is in course of construction. The 
engine house is designed to accommodate six such 
sets when the system is fully developed. 

From the pumping station a network of mains 
extends eastwards, embracing the numerous blocks 
of warehouses situated in this district. The north 
side of the river is supplied by two arterial mains 
which run along Southwark-street and across South- 
wark Bridge, one being connected with Upper and 
| Lower Thames-street, and the other with Cannon- 
street. From these the principal streets of the 
City are served, the connections being so arranged 
| that in the great majority of instances each main 
| can be fed from either end. Thus if a leak occur 
| at some part of it, the faulty portion can be isolated 
' by the stop-cocks, which are inserted at intervals, 
without cutting off the supply from any great 
number of consumers. 

The general scheme of the mains can be clearly 
followed on the map. It will be seen that there is 
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quired in nearly every building, and the space 
-available for the erection of engines and boilers is 
both small and expensive. 

In 1882 a company, called the General Hydraulic 
Power Company, was floated, and obtained powers 
to break up the streets and for other purposes, with 
certain limited area represented by the shaded 
portion of the map above. The position chosen for 
the central station was at Falcon Wharf, on the 
south side of the river almost close to Blackfriars 
Bridge, and at the western extremity of the com- 
pany’s district, which extends along this side of 
the river past London Bridge, and through Ber- 
mondsey and Rotherhithe to the Surrey Com- 
mercial Dock. During the present session of 
Parliament a further Act has been obtained, 
greatly increasing the area of the company’s 
operations. The district now conceded to them 
extends on the north side of the river from the 
West India Docks to Vauxhall Bridge, and is 
1200 yards wide the whole distance. On the south 
side it reaches from the Surrey Commercial Docks 
to Vauxhall Bridge, and is 600 yards wide all the 
-way. The Bill has only lately passed and as yet 
the company’s operations are confined to the. arga 


represented onthe map. oes the. 





every few hours by self-acting mechanism, retains 
nearly the whole of the suspended matter, and 
delivers the water into a second tank, in a condi- 
tion, to all appearance, fit to drink. From this it 
runs to the suction of the pumps. These are illus- 
trated on page 101, and are driven by inverted 
compound three-cylinder engines, having one 
high-pressure cylinder 19 in. in diameter, and two 
low-pressure cylinders 25 in. each, with a stroke 
of 2ft. The valve gear is of the Correy type, 
the expansion valve being forced down by the 
pressure of the steam acting on an area equal 


to the valve rod, as soon as the trigger gear is | 


tripped by the cams, which are regulated by a 
governor, and by a chain from the accumulators. 
The pumps are 5 in. in diameter and in a line with 
the steam cylinders, having their plungers coupled 
direct to the piston rods, the crankshaft being 
driven by forked connecting rods. The pumps 
deliver into two accumulators 20 in. in diameter 
and 23 ft. lift, loaded to give a pressure of 700 lb. 
to the square inch in the mains. There are two 


sets of pumping engines, each capable of indicating | 
about 160 horse-power, already in position, and | 





: * See ENGINEERING, vol. xxxvii., page 337, 


|a long extension northwards along Wood-street. 
| The immediate cause of this was the great fire which 

occurred among the warehouses in this district about 

two years ago. The premises were rebuilt with the 
| latest modern appliances, and contain a very large 
| number of hoists. Application was made to the 
| Hydraulic Power Company to furnish high-pressure 
| water to work them, but the spot was at that time 
| outside their Parliamentary district, and they had 
| no power to break up the roadway to lay the mains. 
| The City authorities were therefore petitioned to 
| grant the necessary permission, and strong evidence 
of the appreciation of the trading classes of the new 
venture is given by the fact that nearly all the firins 
| in Wood-street signed a memorial to the Commis- 
| sioners of Sewers, although the opening of sucha 
| narrow thoroughfare of necessity produced con- 
| siderable interference with their business. Perhaps 
| their readiness may not be entirely due to a 
desire to be rid of the trouble of having steam 
engines on their premises. The fires of the 
last few years have left a profound feeling of 
insecurity in the City, and has produced the con- 
| viction that the Brigade and its appliances are of 
| but little avail against fire in high buildings sur- 
‘rounded by narrow lanes. Accordingly every 
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auxiliary is welcomed, and the high-pressure water 
promises to be an additional and powerful safe- 
guard against this ever present danger. To subdue 
a strong fire it is not only necessary that it should | 
be met with large volumes of water, but that they | 
should be applied with very considerable force, so | 
that the flames may be stamped out by the impact 
of the jet. This result cannot be attained directly | 
by the use of high-pressure water, as the pumping 
machinery is not designed to supply it in great 
volume, but by the use of a Greathead’s* hydrant, 
which acts on the principle of the ejector, a small | 
jet at the pressure of 700 Ib. per square inch may be 
made to take up four times its bulk of low-pressure 
water, and to propel it with great force. Thus the jet | 
acts the part of a steam fire engine without its bulk, 
and what is of far more importance, is always on 
the spot ready for action on the first alarm, instead | 
of having to be fetched half a mile through crowded | 
and possibly blocked steets. 

A second pumping station was erected in Wood- 
street, 9500 ft. from the Blackfriars Station, 
measured along the nearest mains. It is not in 
operation at present, and was instituted more asa 
measure of precaution than from actual necessity. 
It contains two accumulators, which hold a reserve 








ws ENGINEERING, vol. xxviii., p. 80, and vol, xxxvii., 
p. 44, 














of pressure water in readiness for a sudden demand, 
and it is in contemplation to add other accumu- 


lator stations in different parts as the system ex- | 


tends. 


The mains, which now measure in the aggregate 
seven or eight miles, are cast-iron pipes 6 in. in 
diameter. They are cast in 9 ft. lengths, and are 
tested to 2500 Ib. per square inch at the works. 
The joints are turned and bored spigots and 
sockets, and are made tight with gutta-percha 


| rings, the necessary pressure being obtained by 


two 1} in. bolts passing through lugs on each 


| pipe. As each section is laid, the water is admitted 
| to test the joints ; and after that, if they are tight, 


very little more trouble is experienced. Stop-valves 
are inserted every 400 or 500 yards, and by their 
aid the position of a leak can be located within that 
distance, after which it is easily found, Of course it 
is no light matter to lay a fresh network in the 


| already crowded underground system of London, 


and great patience and ingenuity has often been 
required in threading the pipes over one obstacle 
and under another. Fortunately many underground 
pipes are ‘‘ dead,” that is, they have been abandoned 
by their owners for some cause or other, and with 
them very summary methods are adopted by those 
whose experience enables them to distinguish them; 
for of course there is no plan of the underground 
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arrangements, and those who made them are often 
| dead and forgotten. 
|. The financial success of the company is no longer 
| a matter of doubt. Since January 1 of the present 
| year the amount of water delivered has increased 
| 40 per cent., and would be much greater if all the 

intended consumers had their machinery in place. 
| The charges for power are based upon a minimum 
| payment of 25s. per quarter for each machine, and 
| a sliding scale for the water, which is measured by 
| meter as it is exhausted. The following is the 
| scale of prices : 


Per Machine. 
| £8. d. 
| Under 3,000 gals., per quarter 150 
Per 1000 gals. 
Above 3,000 ,, not exceeding 5,000gals. 0 8 0 
»  _5,000 ,, ” » 10,000 , O07 0 
” 10,000 9 ” ” 20,000 ” 060 
” 20,000 ” ” ” 50,000 ” 05 0 
» _50,000 ,, 4 » 100,000 , O04 0 
»,» 100,000 200,000 , O38 0 


aa 200,000 by ‘special terms. 

In many cases the cost of lifting by the company’s 
power is as low as one halfpenny per ton lifted 
50 ft. high. 

Messrs. Ellington and Woodall, of Palace Cham- 
bers, Westminster, are the engineers to the com- 
pany, and the Chester Hydraulic Engineering _ 
| Company the contractors for the machinery. 
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BRITISH NAVAL GUNNERY.. 
Guns In TuRRET SHIPs. 
{Concluded from page 41.) 

Now let us examine the action of the sights. Sup- 
pose we are going to fire at an object 1000 yards off, 
say the top of the bastion of a fort ; the captain of the 
turret raises the top sight E (Fig. 98, p. 41 ante) to 
the distance named, and clamps it, then by means of 
the handle G moves the whole sight D (the upper 
sight working with it)-down, until the notch in the 
back sight, the top of the fore sight, and the object, 
are in one; then he stops. Meanwhile the pointer 
F has been showing below the movements of the 
sight, and when it stops, the elevating number 
at the gun, lays it for the elevation shown there. 
Now let us compare the direction of the line passing 
through the sight with the ‘axis of the gun. If 
the distance bar E had not been raised at all in 
its box d, then of course, however much the whole 
hind sight was raised or lowered, if the gun was 
moved the same amount, the axes would be parallel 
still. Let us suppose this to have been done, and 
the line of sight and axis of the gun both to make 
2 deg. elevation with the plane of the racers. Now 
if the upper sight be raised for 1000 yards, the result 
is that in order to get the line of sight on again, 
the whole sight must be lowered through the amount 
by which the upper sight has been raised. Call 
this 2 deg. in the present case; then, though the 
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line of sight is exactly the same as it was in the 
first instance, the reader below, shows 4 deg. ele- 
vation instead of 2 deg., and therefore the gun 
being laid for this amount, will have 2 deg. more 
elevation than the sights. This additional amount 
is the elevation dueto the distance, and is necessary 
to allow for the fall of the shot. Again, the distance 
bar A is, as wehave seen, inclined slightly to the 
left; the result of this is that when the turret 
sights are trained on any object, the axis of the gun 
is actually pointing a little to the left of that object. 
This is to compensate the deviation or drift of the 
projectile, which owing to the rotation being from 
left to right, is to the right. In the Inflexible, 
and in those turret ships now being fitted, the 
elevation is given by means of a long bar, which is 
pivotted in rear of the guns, passes under the 
breech, and is worked by a hydraulic ram under- 
neath. This possesses the advantage that the gun 
can be elevated up to the instant of firing, that it 
always recoils into the same vertical position after 
firing, and readily admits of an arrangement being 
fitted by which to connect the gun and sights.. This 
latter arrangement consists of gearing, working 
from the rear end of the bar into the bar d, so that 
any motion of the elevating bar causes a corre- 
sponding motion of the sight. In fact the sight 
becomes part and parcel of the apparatus, as in an 
ordinary gun, and a small hand lever, connected 
with the valve for working the elevating bar, being 
placed near the captain of the turret, he (having 
adjusted his sights) works the gun up or down till 
they are brought on. 

Communication.—A system of speaking tubes 
and pointers affords a means cf communication be- 
tween the interior of the turret and those outside. 

Locking Bolts.—Two locking bolts are fitted to the 
turret, their function being to stop and hold the 
turret when in the proper loading position. One 
of these, called, the ‘‘ hydraulic locking bolt,” is 


worked by hydraulic power. The bottom of it is 
edged, and fits into a slot in the racer, as shown 
in Fig. 100. The use of it is as follows ; The turret 
beingin motion and approach- — 

ing the loading position, the U ty 
pressure is put on the bolt, , 
which is thus forced against 
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the racer; it moves along this THX // aa 
until it comes to the slot, when “SG WN 


it immediately is dropped into \ 

it, and if the turret is notgoing ; 

too fast, it stops it. If, however, the momentum is 
too great, it jumps out again, and the turret must 
be trained slowly back until it catches. The object 
of fitting it like this, is to prevent the bolt being 
broken im arresting the turret suddenly when it is 
going too fast. 

After the hydraulic locking bolt is down, the hand- 
locking bolt, which is conical and fits into a hole'in 
the racer, is shot, and so holds the turret completely. 

Means of Firing.—The usual way of firing is by 
electricity, but an arrangement for firing by hand in 
case of a break down, is also fitted. 

Dead Points.—In both these fittings it is neces- 
sary that they should be so arranged that it is im- 
possible to fire the guns on certain bearings, namely, 
those on which any part of the superstructure of 
the ship would be in the line of fire. To do this 
an iron rod carrying a roller at the bottom, is run 
through the flooring of the turret, so that the roller 
works on part of the racer, the rod being in com- 
munication with the electric and hand-firing gear. 
That portion of the racer over which the roller 
must pass when the gun is on those bearings where 
firing must not take place, is raised above the rest, 
so that the roller on coming to this part is raised 
up, the bar being connected to it is also lifted up ; 
this action breaks the circuit of the electric firing 
gear, and locks the hand-firing arrangement. 

The Director.—The director is placed in the con- 
ning tower, so that the plane of the horizontal arc 
shall be parallel to that in which the turrets’work, 
and the diameter of the horizontal semicircle, 
parallel to the fore-and-aft line. 

Converging Arrangements. — The arrangements 
for converging turrets, though on the same principle 
as in broadside ships, yet differ in the details. The 
turrets, as we have already pointed out, have no 
converging marks on them, and the corrected bear- 
ing is passed down at once from the director. In 
this case the director is always laid on a fixed bear- 
ing, and the turret guns are converged on it; in 
fact, the director is here what the centre gun is in 
an ordinary broadside ship. 

A Table is made out for each director in the 
following form : 

STARBOARD SIDE. 
Foremost Turret. 


Abaft the Beam. 


| 
| 
| 
| 
| 


| Abeam. Before the Beam. 

















HAE beset Donatos mncaitts Desctoianses 
S| 338 | | 

2 zo 0 dee deg. | deg. | deg. deg. | deg. | deg. 
= a= = 15 30 45 15 | 30 45 
yds. | deg. min. d. m d. md, md. m.d. m.d. m. 


400' Turret | O 29 14 4029 4644 5015 2030 1445 10 

600 oe 0 20 14 4429 5044 5315 1630 1045 7 

800 Bearing 0 15 14 4729 5344 6515 1330 745 5 
abaft ! i 





After Turret. Saad 








| Abeam. Before the Beam. | Abaft the Beam. 
: | 














8 | Director| va 
g Bearing. | | | | | { 

a deg. | deg. | deg. | deg. | deg. | deg. | deg. 
=| | o | 15 | 30 | 45 | 15 | 20 | 45 
yds. deg. min. \d. m.d. m.d. m.d. m.d. m.d. m. 
400 Turret | 2 652 |17 O81 2446 O13 O28 3644 O 
600 = 1 54 16 3631 045 4213 2429 044 10 
800 Bearing | 1 20 |16 1830 4245 3013 4229 1844 30 

before | | | | | 





These Tables are calculated from the following 
data: Distance of foremost turret from director, 
20 ft.; distance of after turret from director, 80 ft. ; 
guns in turrets 12.5 in., 38 ton battery charge 
and chilled projectile. 

It will be observed that the actual bearing of the 
guns corresponding to certain bearings of the 
director, are given, so that the bearing and distance 
on which the broadside is to be fired being fixed, 
the officer at the director finds from his table the 
actual bearing to which each turret is to be trained 
and passes it down. It will be seen that no 
allowance for speed is made here; this has to be 
applied to the director, a table being furnished for 
the purpose. This table combines the speed of the 
ship and the drift of the projectile, and is in the 





following form ; 





Horizontal Correction—Starboard Side. 


Distance. | 5 Knots. 


| | ! 
| 10 Knots. | 15 Knots, | ~ 
| 


yards, | min, min. deg. min. | 
poo i] 99 | 45 1 8 { Movevernier 
goo } i |( toright. 


One more Table is yet required, namely, the 
vertical correction, and this is exactly the same as 
in broadside ships. 

Correction for Elevation. 





Distance, Correction. 
deg. min. 
400 iv 
600 2 
809 1 24 


Notrt.—The height of the director is taken as 10ft. 
above the axis of the guns. 

Systems of Firing.—There are three kinds of 
firing used in turret ships. 

1. Independent firing in which each gun is fired 
independently of the others by'the captain of the 
turret or its own No: 1. 

2. Simultaneous firing in which the guns of 
each turret are fired together, but the turrets are 
fired independently of one another. 

3. Electric firing by director in which all the guns 
(on each turret) are fired together by directors. 

The first method would never be used in action, 
but is very useful for practice, where one gun is 
just as efficient for showing if the aim is good, as 
two. Simultaneous firing is generally acknow- 
ledged to be the proper system for turret ships. 
The officer of the turret being in a position where 
he can see all round, readily regulates the fire, and 
is probably also in easy communication with the 
captain. The two guns in the turret form a broad- 
side in themselves, and yet a comparatively con- 
tinuous fire is obtained by firing each turret sepa- 
rately. The object and distance being settled, 
the order given to the officer of the turret, and 
through him, to the men, ‘‘ Simultaneous firing, 
deflection, yards, object,” the captain of the turret 
adjusts his sight for the deflection and distance 
named, and trains the turret for the object. As 
the turret is moving round, he adjusts the sight 
roughly, the number below keeping the gun 
elevated according to the elevation shown on the 
scale below (if the gun is connected with the 
sight, this is all done by the captain of the turret). 
The guns being properly laid, the captain of the 
turret orders ‘‘ Ready,” both as a signal to the 
officers that he is ready for firing, and to every one 
to keep clear of the guns. The order to commence 
being given, the captain of the turret fires when 
his sight comes on, then immediately trains the 
turret to the loading position, the gun is loaded, 
and the firing carried on as before. 

Electric Firing by Director.—The only occasion 
on which this firing would be used, is when the 
ship is manceuvred with a special object, and it is 
necessary to have the guns previously laid pn some 
fixed bearing. It is carried out in the same way 
as in a broadside ship, with the exception that the 
officer at the director, passes down the corrected 
bearing to the turrets as before explained, and the 
only horizontal correction. to be applied to the 
director itself, is that due to the speed. 

Barbette Towers.—This system is coming into 
fashion. We have it represented in our service 
by the Téméraire, and in the Imperieuse now 
building. The upper deck guns are to be placed 
in four barbette towers. In these, the towers 
themselves are fixed and the tops are open, the 
gun working on a turntable inside. In the Témé- 
raire, these guns are fitted to disappear when load- 
ing, on the Moncrieff principle (see ‘‘ Treatise on 
Military Carriages,” page 162), but the guns 
mounted in the barbettes of the Imperieuse, are to 
be fixed with a shield above, for protection from 
machine gun fire. There is no doubt that the 
crews of unprotected barbettes would suffer heavily 
from the fire of these weapons worked from the 
enemy’s tops. 








COMPOSING AND DISTRIBUTING 
MACHINERY. 
(Concluded from page 80.) 

Tube-Filling and Type-Distributing Machine.—After 
the type has been made up into solid blocks and used, 
it has afterwards to be distributed, and the way this is 
done mechanically is as follows: The solid. blocks are 
broken up and put into tubes about 2 ft. 6 in. long by 
the filling machine, and after that each letter is dis- 
tributed into a séparate tube, 
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On one side of the filling machine there is a rectan- 
gular receiving table, lying at an oblique angle, on one 
edge of this table and at right angles to it there isa 
guide plate; a movable rest on the table works 
against this guide plate, and it is so arranged that it 
can be locked by a screw in any position. Raised 
parallel with the rest and working at right angles to it, 
there is a plunger, and above the first plunger there is 
a second one, these plungers are connected together to 
one handle. When this handle is pushed to and fro, 
the plungers work alternately at right angles to one 
another. 

A block of type tied up with string having been put 
upon the table of the machine, owing to the angle at 
which the table is, the letters lean against the guide 
plate and the locked rest ; hence, when the string is 
taken off they still retain their rectangular formation. 
The screw on the rest is then slacked back, and the 
rest, with the block of type, is pushed forward until 
the first line of the block is dead against the frame of 
the machine. Upon the handles which actuate the 
pusher being drawn back, a line of letters is drawn up- 
wards by the first plunger into a box. When the 
plunger arrives at its highest position, it becomes 
automatically locked. As soon as the click of the 
catch is heard which holds the first plunger in position, 
the handle is pushed in the opposite direction, and 
then the second plunger comes into action and forces 
the letters sideways into the tube, which is opposite 
to the mouth of the box, a sliding clutch being in the 
tube to support the letters. The handle, at the end 
of its stroke, releases the first plunger, which drops 
again to its old position, and another line of type is 
then pushed on the top of it, when the handle is with- 
drawn as before, and returned again until the tube is 
full of type. As soon as the tube is full, the drum 
which carries it is moved forward, and a second tube 
is brought opposite to the mouth of the box, and after 
it is duly filled others follow on until all the tubes in 
the drum are charged with letters, when they are 
taken out and stored ready to be sorted by the dis- 
tributing machine. 

In the type-distributing machine the type are sorted 
by being passed through eight boxes, which are all 
attached to arms radiating from the centre of the 
machine ; the mouths at the top of these vertical dis- 
tributing boxes are recessed to receive one end of the 
tubes that have been filled by the filling machine, 
the other ends of the tubes are held in an upright posi- 
tion by catches on pillars which are screwed into the 
radiating arms. In the first instance, the type are 
slid by hand from the tubes into the boxes, but after 
this has been once done and the boxes are full, the 
letters drop into them at the same speed that they are 
drawn out at the bottom ; as soon as one tube is empty 
it can be replaced by a full one without the machine 
being stopped. In order that the mechanism of the 
machine may be understood we will first give a des- 
cription of the principal working parts, and then ex- 
plain the system upon which the type is distributed, 
and the action of the machine upon the type. 

The distributing box is a plain, rectangular casting, 
having on one’ side a recess or passage cut into it of 
the same dimensions as the body of the type that has 
to be distributed. Above this recess there are two 
movable covers, the inner one having two prejections 
reaching beyond the outside of the distributing box. 
This cover holds the type in its place, guides it to the 
bottom of the box, and is so actuated by means of the 
above-mentioned projections, that it only opens a sutti- 
cient distance to allow the bottom letter to be taken 
out; thus this cover is raised or opened different 
heights to suit the various thicknesses of the letters ; 
for instance, it has to open more when a capital ‘‘ M” 
is the bottom letter than when a hair space is in the 
same position. The second cover slides on the first 
one and is raised with it; it has two forked arms 
bending downwards, which serve as top guides, while 
the letter is being conveyed from ,the box to the tube 
assigned to receive it. 

At the bottom of the distributing box there are two 
flat pieces of steel, upon which the columns of letters 
rest ; three pieces of steel or bearings extend beyond 
the distributing box, the top surface of the projecting 
parts being in an inclined plane, down which the 
letters are pushed after they are extracted. 

At the back of the distributing box. and working on 
a pin carried in the above-mentioned bearings, there 
are a number of feelers or levers; these feelers are 
divided into two classes, called first and second feelers 
respectively. The points of all the feelers just enter 
the distributing box, and upon their tail ends there 
are teeth which gear into catches on the extractor 
bolt, but the position of the teeth of the feelers de- 
pends upon which class they belong to; the teeth of 
the first feelers being further from the distributing 
box than those of the second feelers. 

To the side of the distributing box a wrought-iron 
arm is attached ; the end of this arm is at such an 
ae that it stretches in front of and below the box, 
and serves to return the extractor bolts to their normal 
positions after a letter has been distributed or drawn 
into the tube assigned it, 





On the inside of the returning arm there isa regulat- 
ing guide. which the levers of the extractors ride 
against when a letter is being drawn out of the box. 
This guide is so shaped that, as the extractor comes 
into contact with the bottom letters in the distributing 
box, it adjusts the height to which it shall rise accord- 
ing to the thickness of the letter it has to take hold of, 
and also after the said letter has been deposited in the 
tube assigned for it, it throws or draws the extractor 
down out of gear, and holds it out until it is locked 
by the extractor bolt. Upon this regulating guide 
there is a stop which works against the periphery of 
a cam situated between the returning arm and the 
distributing box. On the inside of the cam there is a 
second and smaller one, which, in certain positions, 
comes into contact with the upper projection on the 
inner cover of the distributing box and thus raises it. 
In addition to the cams and on the inside of the inner 
one there is a wedge, the head of the wedge being 
towards the front of the distributing box. The cams 
and wedge revolve on an axis, but are turned by hand 
to their different positions and are fixed in them by a 
pin which passes through the side of the returning 
arm, and is situated immediately above the axis. 
The different positions are numbered and stamped on 
the outer cam. 

Behind the double cam there is a fixed arm, the con- 
trolling arm. Thisarm adjusts and controls the ex- 
tractor bolts, so that the catches are drawn exactly 
in position before they come into contact with the 
teeth of the feelers. 

Underneath the distributing box there revolves the 
top disc of adrum, which contains the extracting me- 
chanism ; this disc has on its periphery two raised 
vertical flanges, and is divided into forty partitions ; 
of these forty partitions there are only twenty-five 
that are characteristically different from one another, 
that is, that as there are onlytwenty-five different com- 
bination of feelers, there are only twenty-five different 
combinations of catches on the extractor bolts, but all 
the partitions contain separate extracting mechanism 
similar in principle. Fifteen partitions are exact 
duplicates in every respect of one of the twenty-five 
partitions that are characteristically different from 
one another ; for instance, as the ‘‘n” space occurs 
more frequently than any other type, there are three 
partitions arranged to extract it, so that when this 
space is at the bottom of any distributing box, in- 
stead of the drum having to make almost a complete 
revolution before it is drawn out, by having three 
partitions arranged to receive it, it cannot remain 
without being distributed for a longer period than it 
takes the drum to make one-third of a revolution, as 
the partitions which receive it are arranged round 
the circumference of the drum at*as nearly equal dis- 
tances as is possible. In the same way letters which 
occur frequently, such as vowels, have more than one 
partition into which they are sorted. 

In each partition there is a bolt, which passes 
through, and has its bearings in the flanges of the 
upper disc ; this bolt is so arranged that it can make 
about one-third of a revolution, and has two recesses 
cut in it, also it has two catches or projections on it 
which come into contact with corresponding teeth on 
the feelers. On the end of the bolt, that is towards 
the inside of the machine, there is a pin which pre- 
vents itfrom being turned too far over by the second 
feelers. On the other end of the bolt outside the 
flange, there is a short lever by which it is returned 
to its normal position after a letter has been extracted ; 
the boss of this lever has two flat surfaces planed on 
it, so that it can be drawn exactly into its right posi- 
tion by these faces sliding along the inclined surfaces 
on the controlling arm. 

In each partition, immediately in front of the bolt, 
there are two vertical grooves in the flanges of the 
disc ; in these grooves the extractor, which is a forked- 
shaped piece of steel, works up and down as it is 
either put in or out of gear. At the back of the ex- 
tractor there are two lugs opposite the recesses in the 
bolt behind it, and in the bottom part there is a pin 
which connects the extractor with a lever which has 
its fulcrum towards the inside of the disc ; under the 
lever there is a spring always pressing the lugs of the 
extractor against the bolt. 

On the outer end of the lever there are two steps; all 
the outer steps are exactly the same vertical distance 
from the top of the flange of the disc, while the inner 
steps ar2 each adjusted according to the thickness of 
the letters the partition is designed to receive. 

On the front of the lever there is a pin which sup- 
ports a slide having a wedge-shaped head ; the slide 
works in a vertical direction in the outside flange of 
the top disc, and is also adjusted according to the 
thickness of the letters the partition is designed to 
receive. Immediately before each extractor there is 
a rectangular vertical passage through the top disc ot 
the machine, and under the passage there is a socket 
which holds the upper end of the receiving tube in 
position, so that after a letter has been sorted it passes 
through this passage into the tube designed to re- 
ceive it. 

Attached to the top disc and almost opposite to the 








passages through which the letters are delivered there 
are a number of castings with pins in them upon which 
hooked-shaped rammers work; these rammers rise and 
fall as they revolve with the drum in guides, and are 
so arranged that they are pressed down into the rect- 
angular passage or mouth of the receiving tube each 
time they pass a distributing box, and are raised again 
before they come opposite to the following box. 

The lower ends of the receiving tubes rest in slots in 
the bottom disc of the drum, and are held in position 
by springs, so that they can easily be taken out of the 
machine when they are full, and replaced by empty 
ones. In each receiving tube there is a friction clutch 
upon which the sorted letters rest, and projecting from 
it to the outside of the tube, there is a tappet, which, 
when the tube is full, is pressed against the head of a 
pin that passes through the bottom disc of the drum. 
As soon as this pin is pressed down t comes into con- 
tact with stops on the handles of the friction wheels 
that drive the machine, and thus throws them out of 
gear, bringing the machine to a standstill. 

Now with regard to the system upon which the type 
is sorted ; the machine by means of nicks into which 
the feelers work, first of all divides the type into 
twenty-five different tubes. This is called the first 
sorting. The type in ten of these twenty-five dif- 
ferent tubes have to go through the machine again 
before each letter is separated into its proper tube. 
In the first sorting about two-thirds of the letters on 
an average composition are distributed direct into 
their tubes, leaving one-third that requires resorting. 
The type that is used most, and only goes through 
the machine once, such as the four spaces, the vowels 
one MOE “Ke” “a Ont ee “de hese one 
nicks in one of their sides, but all the rest of the 
fount have nicks on each side. The nicks on both 
sides of the type are arranged to tally with two feelers, 
one with a first and one with a second feeler. The 
letters that go through the machine twice are, while 
they are going through the machine, divided into ten 
groups, all the letters in each group being almost the 
same thickness. 

By arranging for distribution upon this principle 
there is no limit to the number of different letters 
that the fount may contain ; to illustrate this, suppose 
it is arranged that all the letters have to pass through 
the machine twice, then twenty-five multiplied by 
twenty-five is equal to the number of different letters 
that could be sorted by the machine, that is six hundred 
and twenty-five. 

When the type are being distributed for the first 
time the front of the type, or the side in which is the 
principal nick, is towards the back of the distributing 
box, and the action that takes place is as follows: the 
bottom letter of the column of type resting on the bear- 
ings presses the points of the feelers down, except those 
that have entered nicks ; the points of these feelers, i.e., 
a feeler of tue first and feeler of the second class being 
ata higher level than the rest, the teeth on their tail 
ends fall below the other teeth and directly into the 
path of the catches on the extractor bolts, which are 
being carried round by the revolving drum ; as soon 
therefore as an extractor bolt comes round having a 
catch on it that corresponds with a first feeler, it is 
turned about one-sixth of arevolution, by so doing the 
second face on the top of the returning lever is brought 
into contact with the controlling arm, so that the bolt 
cannot be turned further. As the extractor bolt is thus 
turned it releases itself from the tooth of the first 
feeler and raises a second catch. Should the second 
feeler not be the one that corresponds with this catch, 
then the extractor bolt, after having passed the box, is 
returned to its original position by the lever on the 
outside coming in contact with the returning arm. If, 
however, the second feeler corresponds with the raised 
catch, the tooth turns the bolt another sixth of a 
revolution, when the bolt is again brought up with the 
utmost precision, but on this occasion not by the con- 
trolling arm, but by the projecting pin on its inside 
end coming into contact with the disc. Thus, the bolt 
having been altogether turned one-third of a revolu- 
tion, the recesses opposite the lugs of the extractor are 
brought above them, so that they rise into them 
through the action of the spring on the extractor lever, 
and therefore the working parts, namely, the fork of 
the extractor, the wedge-shaped head on the slide, and 
the inner step of the extractor lever, are all raised and 
thrown into gear ready to draw out the bottom letter in 
the box. When the mechanism is in this position, that 
is, when theextractor is thrown into gear, and is between 
the second feeler and letter, all the extractors rise to the 
same height above the edge of the flanges of the disc, but 
as the drum continues to move forward, the inner step 
on the end of the extractor lever comes into contact 
with the regulating guide, and thus draws the lever, 
and the extractor down to a height suitable for the 
thickness of the bottom letter in the box. Before the 
extractor takes hold of the letter, the thin end of the 
wedge-shaped head on the sides, is forced between 
the wedges on the cam and the lower projection of 
the inner cover, thus raising the cover a suflicient 
height to allow the extractor to push one letter down 
the inclined plane formed by the projecting steel bear- 
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ings ; as soon as the letter is on this plane the inner 
cover drops at once to its normal position, so that no 
other letters can slide out until the cover has been 
again raised in the same way, but the outer cover rests 
on the top of the letter, and serves as a top guide 
until it drops off the bearings into the passage to the 
receiving tube. While the letter is being pushed into 
the receiving tube in the way just described, the ex- 
tractor is being drawn, or thrown out of gear by the 
inner step of the extractor lever sliding on the inclined 
surface of the regulating guide ; this, however, does 
not affect the hold the extractor has upon the letter, 
as it is simultaneously going down the inclined plane ; 
when the extractor has arrived at its lowest position 
the lever on the outside of the extractor bolt comes 
into contact with the returning arm, and the bolt is 
turned back one-third of a revolution to its original 
position, the surfaces of the recesses in it being then 
no longer above the lugs on the extractor, it is, so to 
say, locked into its place. The letter having been 
dropped into the passage leading to the receiving tube, 
is then continuously carried round in the drum until 
the said tube is full, but before it reaches the next dis- 
tributing box, a rammer presses itand the friction clutch 
which supports it, down to a distance equal to its own 
thickness, so that there is room for another letter to 
drop into the space it had previously occupied. This 
action is repeated as often as a letter is delivered or 
dropped into the passage, until the tappet on the 
friction clutch presses against the head of the pin in 
the bottom disc; when this takes place the pin pushes 
against a stop piece on one of the handles of the driv- 
ing friction wheels, so that it is thrown out of gear 
and the drum ceases to revolve, the full tube is then 
taken out and replaced by an empty one. 

When it is required to sort type for the second time 
the distributing boxes have to be adjusted for this 
purpose; the type having been by the first dis- 
tribution sorted into thicknesses, all the letters 
in one group are equally thick, hence the covers 
can be permanently fixed open and the extractors 
can alj rise to an equal height. To alter the machines 
all that it is necessary to do is to draw out the pin 
above the axles on the double cam piece, and turn 
the cam until the number opposite to the pointer on 
the returning arm, corresponds with the number of the 
group that it is required to sevt. For instance if the 
sixth group is to be distributed the cam has to be turned 
until the number six which is stamped on it is opposite 
to the pointer. By the cams being turned the outer 
one forces the regulating guide away from the distri- 
buting box to that of the outer step of the extractor 
lever, rides on this guide as the drum revolves instead 
" of the inner one, and the inner cam, by coming into 
contact with the upper projection on the inner cover 
of the distributing box, holds it permanently open. 
As soon as this has been done, and the cams are fixed 
by the pins being replaced, the distributing box can be 
filled with type as before, only the reverse or opposite 
side of the type to that on which the principal nick is, 
is towards the feelers. 

The speed at which the composing machine can be 
worked depends upon how quick the compositor can 
read the copy and touch the keys. In Berlin, where 
the machines have been some months at work, two 
girls, one setting and the other adjusting, average five 
thousand letters an hour, this not being piecework. A 
compositor on the staff of the Cologne Gazette the first 
hour he used one of these machines set 5800 letters, 
in the second hour he set 6300 letters. There is no 
doubt any competent compositor accustomed to the 
machine could set from eight to ten thousand letters 
an hour with ease. 

The distributing machine sorts letters at the rate of 
from thirty to forty thousand letters an hour, but as 
about one-third of the type have to go through the 
machine twice, the effective rate at which it works is 
from twenty to twenty-five thousand letters an hour. 

Price of Composing and Distributing Type by 
Machinery. 

Cost of plant about 9007. 

Five per cent. interest on capital. 

Ten per cent. deterioration. 

Fifteen per cent. per annum on 900/,=135/., and taking 
300 working days in the year: 





1351 ; £ s. d. 
300 =the cost of machinery perday ... 0 9 0 
One fitter’s wages at 8s. “ we O 8 @ 
Two boys’ wages at 1s. 6d. e ao Bo @ 
Six girls’ wages at 2s, 8d. & .. 016 0 
Power am 010 

Total cost of day’s work 117 0 


Amount of work done in a day, taking a day of nine 
hours and an average turnout of 6000 letters from three 
machines, then 6000x3x9=the number of letters set up 
and distributed in one day=162,000 ; therefore 


17s. =2.74, or 23d. per 1000 letters. 
162 











BESSEMER BLOWING ENGINES. 
WE have published in a previous number, viz., on 
our two-page plate for July 18, some general views of 
a pair of compound blowing engines, specially designed 
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by Professor A. Riedler, of Miinich, for the steel works, 
Heft, near Hiittenberg in Carinthia, and we now 
supplement these illustrations by some further views 
on the double-page engraving, which we publish this 
week, and also by views on the present and opposite 
pages. Since very considerable interest attaches to these 
engines and very excellent results have been cbtained 
with them, we intend to devote some further space to 
them in an early issue, when our description will 
enter fully into the constructive details ; at present 
we shall only give a general outline of these engines, | 
stating as we advance the reasons and causes which led 
to certain special arrangements in the design no only of 
details, but the disposition of the plant as at whole. 

In 1882 it became necessary at the steel works, Heft, 
to replace an old Bessemer blowing engine by a new 
and more powerful engine, and Professor Riedler 
was intrusted with the designs by the chief director of 
the company who own these works. 

These old and well-known works are situated at a con- 
siderable distance from any railway station, at the foot 
of the Erzberg, and from the very excellent local ores 
manufacture steel with the exclusive use of charcoal. 
The situation in a.narrow valley unfortunately necessi- 
tated, in consequence of great scarcity of room, that 
previous to the erection of any new plant, some of the 
existing machinery should be shifted and changed. 

Since the year 1865 a pair of horizontal Bessemer 
blowing engines, with two cylinders of 22.84 in. in dia- 
meter and 3 ft, 1,32 in, stroke, and blowing cylinders 
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of 27.95 in. diameter, running at from 70 to 90 revo- 
lutions, and fitted with rubber valves, had supplied 
the necessary blast. The valves had from the very 
beginning required frequent renewals, and the engines 
had by constant use become fairly worn out, re- 
quiring a most excessive amount of steam, which was 
supplied by one boiler heated by furnace gases and 
others fired direct by coal ; the latter had to be trans- 
ported by road from a considerable distance at great 
cost. 

The general conditions to be taken into considera- 
tion in designing the new engines, were dictated by 
circumstances, and comprised the following points: 
Greatest possible reliability and absence of repairs, 
great economy in steam, adaptation to the very limited 


‘space at disposal, and finally the erection of the new 


engines, and the change of position of the old engines 
without materially interfering with the working. _ 
The general conditions demanded (a)ablowing engine, 


‘which with a steam — of from 70 lb. to 85 Ib. 


boiler pressure, should compress about 5500 cubic feet 
of air to 28 lb. to 35 lb. pressure; (b) the engines to 
work as economically as — as regards steam ; and 
(c) to be of the compound condensing type, but capable 
of supplying sufficient blast of 21 lb. pressure without 
condensing, in which case, however, the two cylinders 
might be worked independent of each other both with 
live steam, The working out of this problem was left 
entirely to Professor Riedler without any intervention 
on part of the owners or manufacturers, the latter, 
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Messrs. Breitfeld and Danek doing all in their power 


to further the work, and execute the designs with | 


despatch and accuracy. Under these circumstances, 
notwithstanding considerable disadvantages and a 
very short space of time for execution, perfectly 
satisfactory engines were produced, as we shall show 


by results obtained later on. The plans had to be | 


settled in a few weeks, and in another two weeks the 
details were sufficiently settled to permit the makers 
to start on the large pieces, since only seven months 
were available for building, erecting, and starting these 
large engines. 

From the engravings already published on our two- 
page plate on July 18 and the further views this week, 
the general arrangement of the engines will be at once 
understood. 

Standing at the flywheel, the high-pressure cylinder 
with a diameter of 35.24 in. lies to the left ; the steam 
from here, when working compound, passes through 
the superheater and from thence to the low-pressure 
cylinder, which is 4 ft. 1.6 in. in diameter, and from it 
to the injection condenser, placed with its air pump in 
vertical position in a pit between the two cylinders. 
The air pump is 21.27 in. in diameter and 29.53 in. 
stroke, and is driven from a rocking shaft, coupled by 
means of links to the crosshead of the high-pressure 
piston. The air cylinders are arranged tandem fashion, 
one behind each of the steam cylinders, coupled to the 










































same piston rods; they are 3 ft. 5.34 in. diameter 
each, and their stroke is 4 ft. 11.06 in. These engines, 
| with a flywheel 22 ft. 11.59 in. in diameter, and a 
|normal speed of only 20 revolutions per minute, 
thus insure great durability to the blowing cylinder 
| valves. Since we intend to shortly publish further 
detail drawings we will postpone the rest of our de- 
scription, 





THE PENISTONE DISASTER. 
To THE EpiToR OF ENGINEERING. 
Sir,—Sir Edward Watkin is reported at the half-yearly 
| meeting of the 24th inst. of the South-Eastern Railway 
| Company, to have been asked by a proprietor whether the 
brake in use on the South-Eastern Railway was the same 
as that in use on the Manchester, Sheffield, and Lincoln- 
skire Railway, and Sir Edward’s reply, as given in the 
three principal railway papers, is to the same effect, viz. : 
* The chairman replied that the brake used on the South- 
Eastern was the vacuum brake, which was the very best 
brake out. The brake spoken of in competition with it, 
viz., the Westinghouse brake, was, in his opinion, one of 
the most complicated and dangerous brakes that could be 
put into operation. The Westinghouse was worked with 
an air pump at a pressure of 90 1b. to the inch. This 
was on the engine, so that if the air pump were to explode 
—and it was not an impossibility—it would lead to a most 
dreadful disaster. In the accident which had been 
alluded to, the brake did its duty. The brake was on, 
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and the carriages held together, and if, through Providence, 
the engine-driver could have gone another 60 yards, the 
train would have got into the cutting and there might not 
have been a single injury.” 

Sir Edward is a little apt to quote “ Providence” in 
the wrong direction in furtherance of his own par- 
ticular views, and is equally fond of making violent 
attacks upon anything or anybody that he may conceive 
to be antagonistic at any particular time. It is not the 
first occasion on which he has made similar statements in 
regard to the Westinghouse brake (see the report of the 
January meeting of the Metropolitan Railway Company), 
and his repetition of them at the recent South-Eastern 
meeting was no doubt prompted by the feeling that the 
vacuum brake had failed most unfortunately, when it was 
most wanted to save life, in the course of the recent acci- 
dent at Penistone on the Manchester, Sheffield, and Lin- 
colnshire Railway. 

The Westinghouse Brake Company, however unwil- 
ling they might otherwise be to interfere at such a time, 
is now bound in self-defence to reply to the above uncalled 
for and unjustifiable statements of Sir Edward Watkin, 
and I have to request on behalf of that company that 
you will kindly afford them a limited amount of space 
for that purpose. 

Sir Edward Watkin has here pitted the ordinary non- 
automatic vacuum brake against the Westinghouse auto- 
matic brake as worked on the North-Eastern, Great 
Eastern, Brighton, Chatham and Dover, North British, 
Caledonian, Glasgow and South-Western, and other rail- 
ways in this country. Asa proof of the danger of em: 
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ploying the latter he states that it is worked with an air- 
pump at a pressure of 90 Ib. to the square inch, and that 
if the air-pump or the engine were to explode, it would 
lead to the most dreadful disaster. Our answer, Sir, to 
this allegation is, that the Westinghouse air-pump is 
worked by the steam from the boiler itself, which carries 
a pressure of 1401b. or 150 lb. per square inch, and sup- 
phes the cylinders of the engine ; and although there are 
upwards of 11,000 of these air-pumps upon engines in 
different parts of the world which are fitted with the 
Westinghouse brake, and of which large numbers have 
been working for upwards of ten years, not one of them 
has ever exploded, which is more than can be said for 
the boilers of the locomotive engines themselves. More- 
over, if an air-pump were to explode the damage to be 
feared from it would be infinitesimal as compared with 
that of an explosion of the engine boiler. 

We can only suppose that Sir Edward Watkin has 
ventured upon this absurd statement for the reason that 
he could not find a better argument, and that ‘‘ any stick 
is good enough to beat a dog with;” and the only con- 
clusion to be derived from it is that, according to Sir 
Edward's views, the locomotive engine itself is a most 
dangerous appliance, and should no longer be employed 
on English railways, 

In disproof of Sir Edward Watkin’s other assertions 
we cannot do better than refer to Mr. T. E. Harrison’s 
notes* on the working and maintenance of the Westing- 
house brake on the North Eastern Railway, which were 
muublished by you on page 71 of your issue of July 18. 
Ko railway engineer in this country can be considered 
more competent, more impartial, or more independent 
than Mr. Harrison, and his testimony on this subject is 
the most valuable that could be adduced, as it has been 
compiled by himself unsolicited, for his own information. 

But what is of still greater interest to the general 
public is the action of the vacuum brake in the Penistone 
accident, and the results that would have been obtained 
if the train to which this disaster happened had been 
fitted with the Westinghouse brake. The facts of the 
case are briefly these ; the crank axle of the engine failed 
whilst the train was running at its usual high speed near 
the Bullhouse signal-box. The engine of the train ran 
upwards of 320 yards before it came to a stand, with the 
tender and the horse-box still attached to it. The other 
vehicles of the train were more or less damaged or de- 
stroyed after running upwards of 200 yards from the point 
at which, according to the evidence, after the fracture of 
the crank axle, the vacuum brake was applied. This dis- 
tance of 200 yards was sufficient to bring the train toa 
stand, as shown not only by experiments specially tried on 
ditferent lines of railway, but also in the ordinary work- 
ing of the Westinghouse brake on every line on which it 


is in daily use for every stoppage of every train, which is. 


so fitted. The engine and every vehicle of this particular 
train might, and would, either have been brought to a dead 
stand within these 200 yards, or the speed at the end of 
the 200 yards would have been so much reduced that 
none of the carriages would have been damaged, and that 
no man, woman, or child would have been injured. 
Major Marindin, the Government inspector, himself says : 
** Had the brake been automatic I think there is no doubt 
that the rear vehicles would have gone over the bank at 
very much less speed, even if they had not been stopped 
before going over.” If there is any doubt on this subject, 
let a train, fitted with the Westinghouse brake, similarly 
constituted, be removed from the same spot, and let it be 
ascertained within what distance such a train running the 
same speed could be stopped. Surely, Sir, the frightful 
loss of life and injuries which have been sustained by so 
many passengers would justify this easily made experi- 
ment. 

One point to which we should not, in conclusion, omit 
to refer is this, that when a coupling fails between two 
carriages or elsewhere, or if the brake apparatus is injured 
in any way, there is no brake power left on a train fitted 
with this vacuum brake, whereas, when a coupling fails 
on any portion of a train fitted with the Westinghouse 
brake, or should any part of the apparatus be damaged, 
the brake blocks are applied with full force to the engine 
and every wheel throughout the train. 

I may add that during three years and nine months 
there has been an increase in the sales of Westinghouse 
automatic brakes of 8276 sets of apparatus for engines and 
49,563 for carriages and wagons, there being altogether on 
April 30 last 11,553 sets for engines and 63,065 for carriages 
and wagons. These figures should in themselves be 
sufficient refutation of Sir Edward Watkin’s groundless 
accusations. Yours truly, 

A. Kaptern, 
Manager and Secretary of the Westinghouse Brake 
Company, Limited. 
Canal-road, King’s Cross, London, N., 
July 28, 1884. 





ROLLER MILLING. 
To tHE Epitor oF ENGINEERING. 

Str,—Though not the writers of the article in your 
issue of the 11th inst. (which Mr. Simon has thought fit 
to criticise), we are evidently the objects of his special 
attention, and perhaps you will kindly permit us a word 
or two in reply. 

We wish to bear testimony when Mr. Simon approaches 
a fact, and admit the mills in question are the first which 
have been fitted with our system in iis complete form; 
this is generally known in the milling trade, at the same 
time it is as well known that our experience of gradual 
reduction milling dates quite as far back as the time Mr. 
Simon fixes for his early experience. We have been since 
then advocating certain principles as of quite as much im- 
portance as rolling, which are embodied in our system, and 
net now wholly disregarded in the many milling systems 
re * See ENGINEERING, page 71 ante. 





offered. We have not had the same good fortune in 


securing orders as Mr. Simon, but the inference that we 
may be of those ‘‘who sprung up after him” does not 
belong to us at all, for we have not sought to make him our 
model in any way. 

We freely admit Mr. Simon has fitted and is fittin 
many mills on the roller system; but no right-minded 
milling engineer would begrudge him his success, if only 
he would let that content him ; it is easy to see he is not 
the most likely or unprejudiced person to pass an opinion 
on mills fitted by a competitor. ‘‘ In the mills he starts 
now,” it is gratifying to learn they are so rapidly built, 
and go off with such wonderful success ; but if, after all 
the experience of his system he has had, he cannot count 
on a good start, when can he? The other portion of his 
letter calls for little remark, most of it appears in the 
shape of advertisements in other papers, 

We, however, observe he has converted a prominent 
London miller to the roller milling system, and we wish 
him the success with his first complete roller mill in 
London, that he neither seems to have wished nor antici- 
pated for us. Yours truly, 

THOMPSON AND WILLIAMSON. 

Wakefield, July 30, 1884. 

To THE Eprror oF ENGINEERING. 

Str,—Under the above heading in your last issue we 
notice a letter from Mr. H. Simon, in which he takes 
credit to himself of being the introducer into this country 
of systems of flour milling without the aid of millstones, 
and that speaking generally, his system, beyond any 
doubt, is the most important. 

We must take exception to both these assumptions. 
For before Mr. Simon had a plant working in this country 
in which stones played no part, Messrs. Nagel and 
Kaemp’s system had been introduced into two mills here, 
viz., that of Messrs. Eisdell and Soundy, Reading, 
started December, 1878, and Messrs Pattinson and 
Winter, started March, 1879. And as regards the output 
of the mills now running, or about to run his system, 
150,000 sacks per week, we venture to say that this 
capacity is greatly exceeded by those at present working, 
or about to work the system of Messrs. Nagel and Kaemp ; 
but we do not take credit to ourselves as being the re- 
presentatives of the most important plant in this respect, 
for we are aware that there are others that can boast a 
considerably larger weekly output. 

\ ye are, Sir, yours truly, 
SANDERSON AND GILLESPIE, 

London, July 30, 1884. 





THF FOUNTAIN DISPLAY AT THE HEALTH 
EXHIBITION. 
To tHE Eprtror oF ENGINEERING. 

Srr,—As the name of our firm was omitted from the 
graphic description given in your last number of the illu- 
mination of fountains and water works at the Health 
Exhibition, you will greatly oblige us by stating in your 
next issue that the electric apparatus used in signalling 
was supplied and fixed by 

Your obedient servants, 
J. and W. E, ARCHBUTT, 

London, July 30, 1884. 








WIND PRESSURE. 
To THE Epitor or ENGINEERING. 

Srr,—The suggestion of ‘*T. A. G.” to measure wind 
pressure by means of barometers placed before the sur- 
faces of my scheme will not answer, as the rising of the 
mercury in the tube of a barometer will have an action 
analogous to that of a spring behind a surface, and so ease 
off sudden pressure, and this I wish to avoid. A homely 
illustration will convey what I desire. 

Take, for instance, an ordinary machine—common at 
country fairs—for the testing of the power of a man when 
striking a straightforward blow with his fist. If we were 
to do away with the spring behind the buffer and replace 
it with a weight hung over a pulley—the striker to raise 
the weight instead of compressing a spring—the inertia of 
the weight would cause the striker to feel a far greater 
concussion and pressure than would be experienced when 
exerting his force against a spring; and this pressure 
against inertia and comparative rigidity of structure is 
actually what we require to know in engineering. 

If we had good wind velocity measures we might calcu- 
late pressures as by the ‘‘ heads” velocities could sustain ; 
but before, or in front, of surfaces impinged upon by 
currents there are heaped up conical and pyramidal, &c., 
shaped masses of air, which somewhat mitigate pressures, 
and, as we cannot, theoretically, valne their influences, 
I prefer my “‘ dead weight” lifts, which will show what 
actually occurs in Nature. Theory has _ a long way 
too far in modern times; let us hark back to sound experi- 
ment and just inferences therefrom. 

Yours truly, 
G. PINNINGTON. 

23, Chichester-street, Chester, July 30, 1884. 








THE MECHANICAL EQUIVALENT OF HEAT. 
To THE Epiror or ENGINEERING. 

S1r,—I hope it may not be considered impertinent in 
me to express a desire that, before entering on the ques- 
tion of wind pressure, Mr. Pinnington would now favour 
us with the account of his equivalent and how it is 
obtained and proved, which I understood him to promise 
in his letter in your issue of April 11, as soon as the ques- 
tion there asked had been solved by a direct method. 

As for the “ mistake” which he, in his letter in your 
issue of July 4, says that I make, I can only state it as my 
opinion that the work done by 772 lb. descending through 
a distance of 1 ft. amounts to 772 foot-pounds, no matter 








whether this work is spent solely in overcoming the inertia 
of the falling body itself, or partly in raising some other 
weight ; or whether it is spent in increasing the tempera- 
ture of some gaseous body, as in the case in question. 
Also that the amount of the work is in no wise affected by 
the time occupied in the descent. Apologising for intrud- 
ing so far on your space, 
T remain, yours faithfully, 
Glasgow, July 28, 1884. Ht. 





ROYAL CORNWALL POLYTECHNIC 
SOCIETY. 
To THE Eprror or ENGINEERING, 

Sir,—In the new catalogue lately issued by Messrs, 
Tangye Brothers I find a note as te an award by the 
above Society that may lead to misconception. _L refer to 
the statement that the special gold jubilee medal of the 
Society was awarded to the ‘ Robson” gas engine, the 
“Wilson” gas producer, and Tangye’s new donkey feed 
pump. Now this medal was not awarded to any one of 
these three particular exhibits, but to the whole collection 
exhibited by Messrs. Tangye on the ground of the 
‘extent, utility, adaptation, and practical value of their 
exhibits.” Had this medal not whe thus awarded for 
their exhibit as a whole “‘ the judges would have awarded 
a first silver medal to the new gas engine shown by this 
firm, and second silver medals also for their gas producer 
and new donkey feed pump” (the clauses in inverted 
commas I quote verbatim from page 61 of the Report of 
the Royal Cornwall Polytechnic Society for the year 
1882, being the year when the collection in question was 
exhibited by Messrs. Tangye) 

Inclosing my card, fam, Sir, yours truly, 

ONE OF THE JUDGES, 





THE CARDIFF FLOATING DOCK. 
To THE Eprror oF ENGINEERING. 

Str,—The floating dock illustrated in your issue of 
July 18, seems to involve some considerations of the 
means of raising and lowering the dock with a vessel on 
over the blocks. 

It would probably be interesting to some of your readers if 
they could see the exact method of working ; for instance, 
the stability of the dock with a vessel on and just raised 
above the water as in Fig. 1; with a vessel on and partly 
borne by the dock as in Fig. 2; and with a vessel on 
ready for lifting as in Fig. 3. It would seem that any 
tendency of the dock to cant with the vessel on, is 
entirely taken by the system of side beams on the prin- 
ciple of the parallel rule. Now, upon a vessel being taken 
on the dock, unless the vessel is very exactly placed over 
the centre of buoyancy or lifting power of the dock, there 
will be a tendency, directly the weight of the vessel is 




















: gprreeresqeseccny 
‘ - A nA 
g oa ; 
2 4 
& » 
Key 1 fh 
caput me 
garire of Booendy 
Fig. - 












































borne by the dock, forthe latter to cant over or tilt to the 
side of the excess. A strain will then be set up on this 
parallel motion, and it would seem that it is possible for 
the parallel rule to slide up, and still further tend to cant 
the dock and vessel. It would be interesting to see how 
the system of automatic admission of water to one side 
will in any way counteract this tendency to cant up and 
move the parallel rule, and whether the water admitted 
to the sides at all would not be acting upon and helping 
to this canting or inclining motion. 

I should like to see the principle explained, having 
taken a certain interest in the matter from your illustra- 
tion and description of the dock. 

am, Sir, your obedient servant, 
Charlton, July 21, 1884. J. A. 








INFORMATION WANTED. 
To THE Eprtor or ENGINEERING. ; 

Sir,—Can you or any of your readers give me, or in- 
form me where I will find, accurate information as to the 
frictional resistance of different kinds of earth (sand, 
gravel, clay, &c.) on the surface of cast and wrought-iron 
piles, while being screwed down into the earth ? . 

In'the case of screwing a pile so much power is re- 
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quired to overcome the frictim on the vertical surface, 
and so much to drive the thread into the ground. I wish 
to ascertain how much power is lost in overcoming the 
friction. 


July 25, 1884. Screw PIe. 








TRIAL TRIPS AND LAUNCHES. 

On Thursday, July 10 Messrs. E. Finch and Co. 
(Limited) launched from their yard at Chepstow an iron 
screw steamer, built to the order of Messrs. W. Williams 
and Son, Newport, and intended to be used by them as a 
passenger steamer in the Bristol Channel, and also for 
towing purposes. She has been designed with a view of 
obtaining great speed and power. Her principal dimen- 
sions are: Length over all, 95 ft. ; extreme beam, 18 ft. 
lin. ; depth moulded, 10 ft. 14 in. She is fitted with five 
water-tight compartments, with wheel-house, and steam 
windlass. She will be supplied by the builders with 
engines of 90 horse-power nominal. 


On Saturday, July 12, there was successfully launched 
from the shipbuilding and engineering works of Messrs. 
Oswald, Mordaunt, and Co., the Alexandra, a fine iron 
sailing ship of 2500 tons register, built under the superin- 
tendence of Mr. Malcolm to the order of Mr. John Coup- 
land, Goscote Hall, Leicester, of the following dimen- 
sions: Extreme length, $22 ft., breadth, 41 it. 3 in., depth 
of hold, 24 ft. 9 in. 


On Tuesday, the 15th July, Messrs. Lobnitz and Co., 
Renfrew, launched a screw steamer named the Magnus, 
a vessel measuring 260 ft. by 34 ft. 4 in. by 17 ft. 6 in. 
and built to the order of Mr. L. H. Carl, of Copenhagen. 
She is being fitted by the builders with compound engines 
of 160 horse-power nominal. She is the tenth vessel built 
for the same owner by Messrs. Lobnitz and Co. 

The handsome steel screw steamer Thorsa, recently 
built by Messrs. Barclay, Curle, and Co., Whiteinch, 
near Glasgow, went on her official trial trip on the same 
day. She is owned by Messrs, James Currie and Co., 
Leith, and is intended for their Copenhagen and Chris- 
tiansund trade. She is a vessel uf 1370 tons register, and 
measures 247 ft. by 33 ft. by 23ft. She has accommodation 
for 46 first-class passengers, together with ample room for 
second-class and emigrants, and very complete fittings for 
the carrying of cattle. On the measured mile the Thorsa 
attained a speed of over 13 knots per hour. 

Also, on the same day, the screw steamer Elm, the 
latest addition to the well-known channel fleet of Messrs. 
Alexander A. Laird and Co., Glasgow, ran her official 
trial trip on the Firth of Clyde. She has been built by 
Messrs. A. and J. Inglis, Pointhouse, Glasgow, and 
measures 182 ft. by 27 ft. by 12 ft. 9 in. She was 
fitted by her builders with engines of 780 indicated 
horse-power, having cylinders of 26 in. and 50in. in 
diameter, respectively, with 3 ft. stroke. A mean speed 
of 12.24 knots was attained on the measured mile, being 
three-quarters of a knot in excess of the speed anticipated 
by the owners. 





The screw steamer Gran Chaco Argentino, a vessel 
recently built by Messrs, Aitkin and Mansel, Glasgow, 
for Messrs. Torrado and Molers, of Buenos Ayres, had 
her trial trip on Thursday, the 17th of July. With 
half her cargo on board she attained a mean speed of 
upwards of 10} knots, which was greater than that con- 
tracted for. She measures 200 ft. by 28 ft. by 18 ft. 9 in., 
and is a vessel of 750 tons gross. Her engines were sup- 
plied by Messrs. Hutson and Corbett, Glasgow. The 
vessel is for a line of steamers trading in the River Plate, 
between Buenos Ayres and Rosario de Santa Fe. 





On Saturday the 19th of July, Messrs. Ramage and 
Ferguson, Leith, launched the Otter, a steel twin-screw 
steamer which is intended for combined passenger and 
towing traffic in (Jueensland, her owners being Messrs. 
Webster and Co., Brisbane. She has been especially 
designed for great speed and efficiency in towing, and 
measures 128 ft. by 21 ft. by 11 ft. She will be propelled 
by two sets of compound engines, having cylinders 
154 in. and 30 in. in diameter, respectively, with stroke 
of 20 in. 





On Wednesday, the 23rd of July, Messrs. Pearce 
Brothers, Dundee, launched the Herald, a steel screw 
steamer of 850 tons gross register. She has been built 
under special survey to the order of Messrs Stone 
Brothers, Auckland, New Zealand, and measures 180 ft. 
by 28 ft. by 13 ft. She is to be employed inthe New 
Zealand coasting trade, and is the first of a fleet of 
steamers by which Messrs. Stone Brothers are about to 
replace the sailing craft with which they hitherto con- 
ducted their coasting trade. 





Messrs. Murdoch and Murray, Port-Glasgow, on the 
following day launched the Espord, the last of three sail- 
ing schooners built by them to the order of the Argentine 
Lloyd’s. She is a vessel of 247 tons, and measures 130 ft. 
by 31 ft. by 8 ft. 





Also, on the following day, Messrs. Russell and Co., 
Port-Glasgow, launched the Wynnstay, a handsomely 
modelled iron sailing ship of 2500 tons deadweight carrying 
capacity, built to the order of Messrs. D. W. Davies and 
Co., Liverpool, and intended for the San Francisco trade. 

Messrs. Russell and Co. also launched on Saturday, the 
26th of July, from their shipyard at Cartsdyke, Greenock, 
the General Roberts, a magnificent four-masted iron 
sailing ship of 2000 tons gross — and measuring 
274 ft. by 40 ft. by 24 ft. She has been built under 








special survey for Captain L. Davies, of Liverpool, and is 
to be employed in the Australian passenger trade. 


On Monday, the 28th of July, Messrs. M‘Knight, 
M‘Cradie, and Co., Ayr, launched an iron screw steamer 
named the Coila. She is a vessel of 350 tons gross register, 
and has been built to the order of Messrs. Thomas 
M'Laren and Co., Glasgow. She is intended for the 
general coasting trade, and will be fitted with machinery 
by Messrs, John Gilmour and Co., Glasgow. 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Tron Market.—No change was reported in 
the pig-iron market last Thursday, and any business that 
took place was done at 41s. 3}d. cash and 45s, 5}d. one 
month. The market was very quiet on the following day, 
and prices again remained practically unchanged over the 
whole day. Prices experienced an advance of 1d. per 
ton on Monday, the market being somewhat stronger. 
The closing rates in the afternoon were 41s. 5d. cash and 
41s. 7d. for sellers, with buyers offering 4d. per ton lower. 
Yesterday’s market was very firm, and prices advanced 
14d. per ton, reaching a rise of 24d. on the two days. 
Transactions were reported on forenoon ‘Change at 
41s. 44d. to 41s. 54d. cash, also at 41s. 6)d. to 41s. 7$d. one 
month, the close being buyers at the top quotations and 
sellers wanting 4d. per ton more. Business was done in 
the afternoon at 41s. 6d. and 41s. 65d. cash, also at 41s, 8d. 
to 41s. 9d. one month, and the close was sellers at 41s. 64d. 
cash and 41s. 84d. one month, and buyers at 4d. per ton 
under. Some change took place to-day, and closing 
guotations were sensibly under those of yesterday. 
jusiness was transacted during the forenoon at 41s. 6d. 
down to 41s. 44d, and back to 41s. 54d. cash, also 
at 41s. 8d. down to 41s. 6d. and back to 41s. 7d. one 
month, the closing 'prices for sellers being 41s. 5}d. and 
41s, 74d. cash and one month respectively, with buyers 
offering 4d. per ton less. Little change took place in the 
afternon and the closing quotations for sellers were 
41s. 6d. cash and 41s. 8d. one month, with buyers at 4d. 
less per ton. Comparatively little business has been done 
in warrants during the past week, as’the outside investors 
are still much averse to embarking in speculative purchases 
of pig iron, notwithstanding the very low prices now 
ruling ; and any business that is being done from day to 
day is almost entirely confined to the trade. The inquiry 
for makers’ iron is moderately good, and prices display 
very little variation. It cannot be said that the languor 
that has for so long surrounded the home trades has in 
any way been reduced, ‘and the reports from the United 
States and the Continent are still exceedingly unsatisfac- 
tory ; from Canada, however, some improvement is re- 
ported. There are now 94 blast furnaces in actual opera- 
tion as compared with 96 last week, one having been 
damped out at the Shotts Iron Works and one at the 
Langloan Iron Works. At this time last year there 
were 115 furnaces in operation. Last week’s shipments 
amounted to 10,315 tons, as compared with 8706 tons in 
the preceding week, and 14,058 tons in the corresponding 
week of last year. They were as follows: To Canada, 
901 tons ; to the United States, 1060 tons; to India, 100 
tons’; to Australia, &c., 300 tons; to France, 1020 tons; 
to Italy, 1375 tons; to Germany, 690 tons ; to Holland, 
922 tons; and lesser quantities to other countries, with 
none to Russia. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood yesterday afternoon 
at 587,581 tons, as against 587,831 tons yesterday week, 

showing a decrease of 250 tons for the week. 
Shipment of Patent Slip and Steamer for Patagonia.— 
Messrs. Kincaid and Donald, engineers, Greenock, have 


lately shipped the patent'slip formerly belonging to Mr. | 


Watson, of the Ladyburn Boiler Works, for conveyance 


to Patagonia, South America, where it will be erected for | 
the convenience of small steamers requiring an overhaul 
in that part of the world. The paddle steamer recently | 


built in afield adjoining Messrs. Kincaid and Donald’s 
works, after being taken to pieces, was shipped on board 
this vessel also for conveyance to South Amerita. 


Kinghorn Shipbuilding Yard.-—There is now a prospect 
of operations being continued at Kinghorn Shipbuilding 
Yard, an offer by Mr. G. A. Key, one of the partners of 
the bankrupt firm, to purchase the trust estate at 6s. per 
1/. having just been made to the creditors and accepted. 
Mr. Key is allowed till October 1 to meet the offer, failing 
which the arrangement is to fall, and the estate is to be 
wound up by a trustee. It is generally believed that Mr. 
Key wi'l be able to overcome the difficulty, and that when 
once trade has revived, Kinghorn Shipbuilding Yard will 
again be busy. 

Sandpoint Shipbuilding Yard, Dumbarton.—The ship- 
yard which belonged to the bankrupt firm of Messrs. Henry 
Murray and Co., Dumbarton, and which has laid idle for 
a short time, has just been purchased at a public sale by 


Messrs. Babtic and Craig, solicitors, Dumbarton, for a | 


client, whose name in the mean time is not publicly known. 
The sum paid was the upset price of 10,000/. 

The Greenock Sugar Refineries.—At a meeting of the 
Greenock sugar refiners held on Monday, it was agreed to 
reduce the output of sugar by about 700 tons per week, 


which is about 15 per cent. of the total quantity retined | 


in Greenock per week. Of late the weekly output has 
been about 5200 tons. There are some fourteen or fifteen 
sugar houses in that town, and two or three of them, 
which are very large, have a refining capacity of about 
1000 tons per week. 

The Shipyards.—The fair holidays having now come to 


a close, most of the shipbuilding yards on the Clyde have | 


resumed work, but there are at least two or three, if not 
more, that will not be re-opened till Monday of next week. 


Fifeand Clackmannan Miners.—There seems to be a 
probability of another strike arising at one of the Fife- 
shire collieries, not on account of wages, but in conse- 
quence of two of the workmen having been made martyrs 
in a case lately raised in the Sheriff Court to challenge 
the legality of the “‘ Billy Fairplay” system of weighing 
the coals brought to the pithead. In the event of the 
threatened strike being declared, it is probable that the 
coalmasters of Fife and Clackmannan will declare a 
general lock-out. 


Gas Managers’ Meeting.—On Thursday of last week the 
annual meeting of the North British Association of Gas 
Managers took place in Glasgow, under the presidentship 
of Mr. F. T. Linton, manager of the Leith Gas Works. 
There were several interesting communications made to 
the meeting, which was in all respects a very successful one. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MiIppLesproucH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was only 
a small attendance on Change at Middlesbrough and the 
tone of the market was very quiet. No. 3 Cleveland pig 
iron was quoted 36s. 9d. per ton, and No. 4 forge was 
offered at 34s. 6d. to 35s. These prices were considered 
quite nominal, and only trifling lots changed hands. Ship- 
ments are not equal to what they were last month, and it 
is feared that when the Cleveland Ironmasters Associa- 
tion issue their returns for July it will be found that 
makers’ stocks will have increased very considerably. The 
policy of restriction is still adhered to by the ironmasters 
collectively, but individually there are differences of 
opinion, and merchants believe that the doctrine of the 
survival of the fittest, however unpalatable, will in the 
end prevail. 

The Manufactured Iron Trade.—There is no change in 
the prices of manufactured iron and only a limited busi- 
ness is being done. Many of the works are only partially 
occupied and a great many men are out of employment. 
Owing to the general slackness in the shipbuilding trade 
on the northern rivers there is next to nothing to do for 
the angle and plate makers. The Tyne is more favourably 
off than the other rivers, but with that exception the 
shipbuilders and engineers in the northern counties find 
it most difficult to obtain orders, 


The Steel Trade.—The steel trade is suffering from the 
general depression, Messrs. Bolckow, Vaughan, and 
Co., of the Eston Steel Works, Middlesbrough, are unable 
to obtain orders to keep their enormous plant in full opera- 
tion and they have closed the works. It is hoped that 
work will soon be resumed. 


The Prospects of Trade.—Trade prospects were never so 





| bad during the past ten years as they arenow. Wages 
| are down to the lowest point, and the doctrine of economy 
| of production has been practised to the utmost extent. 
| Time seems the only remedy for bad trade. All the 
| idle ships laid up must be afloat before capitalists will 
| give out orders for new vessels. It is hoped that the 
| harvests will be so good as to give an impetus to trade. 


The Coal and Coke Trades.—There is no alteration in 
the fuel trade. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Brown, Bayley, and Dixon (Limited).—A general meet 
ing of the shareholders of Brown, Bayley, and Dixon 
(Limited), has been held at the Royal Victoria Station 
Hotel, Sheffield. The meeting was called by the liqui- 
| dators, Mr. J. H. Barber and Mr. William B. Peat, “for 
the purpose of having the account of the liquidators, 
| showing the manner in which the winding up of the 
affiairs of the company had been conducted, and the pro- 
perty of the company disposed of, laid before the com- 
pany, and hearing any explanation that may be given by 
the liquidators.” The meeting, to which representatives 
of the press were not admitted, was stated to be purely 
formal.” 





Messrs. Briggs and their Colliers.—The men at the Don 
Pedro pit, of Messrs. Briggs and Co., Normanton, have 
returned to work after being on strike for a fortnight. 
The reason of the dispute which terminated so abruptly, 
was that 200 men were served with notices for leaving their 
work without giving notice. The company claimed 
2/. 13s. 4d. foreach man. Several aiterations will be made 
in the mode of working, but the short-lightning in the 
afternoons will be continued as before. Unless the short- 
lightning questien be remedied, it is believed the men will 
give a fortnight’s notice shortly. 

Depression in Sheffield Trade.—There areno good accounts 
to hand from any travellers engaged in the Sheffield. 
trades. Both continental and home buyers are slack of 
work, and there being universal complaint, the whole of 
those complaining cannot be wrong. Coal at the pit 
mouth is only realising 8s. 9d. per ton for best, and this 
is a criterion not to be despised. 


Water Suprry or GEELonG.—Colonel Sargood, the Vic- 
torian Minister of Water Supply, has onened a supplemen- 
| tary source of water supply for Geelong. A weir has been 
constructed across the eastern branch of the Moorabool 
about four miles from Ballan, and by this means storage 
capacity is obtained for 12,000,000 gallons on an area of 
| about six acres. The water supply of Geelong will thus 
| be increased from between 300,000 and 400,000 gallons 
daily to 500,000 gallons daily. The gathering ground of 
the two reservoirs at Upper and Lower Stony Creek has 
proved too limited in area, and this rendered the new 
works necessary. They have cost about 21,000/. 
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Tue Late Sir Witttam Sremens. —The executors of the 
late Sir William Siemens have arranged for the con- 
tinuance of his practice as a consulting engineer by trans- 
ferring his obligations or rights, including his patents 
for regenerative furnaces and iron, steel, and glass pro- 
cesses, to his brother, Mr. Frederick Siemens, who was 
co-inventor of the regenerative gas furnace, and has since 
been continuously engaged in its development. 





SovutH AMERICAN Rattways.—The Andine Railway has 
been completed to Mendoza, the capital of the province of 
that name, and lying at the foot of the Andes. The new 
line crosses the South American continent stretching 
from the Parana to the Cordillera. A zone of immense 
natural wealth is thus thrown open, and the traffic on the 


(For Description, see Page 102.) 
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line promises to be large. Mendoza covers an area of 
about 5000 square leagues at the foot of the Andes, with a 
population estiniated at 150,000 souls, The rivers Men- 
doza, Tunuyan, “Desaguadero, Diamante, and Atuel, 
irrigate over 1000 square leagues of the province, and the 
soil is so bountiful that the yield is often a hundred-fold. 
The mineral wealth of the province is also great. 

THE VEREIN DEUTSCHER INGENIEURE. — The twenty- 
fifth general meeting of the Verein Deutscher Ingenieure 
will be held this autumn at Mannheim from September 1st 
to 3rd inclusive. Some of the most interesting public 
works, the harbour, water works, &c., and a number of 
private manufacturing establishments, will be visited by 

| those of the members who avail themselves of this oppor- 
| tunity. 





Of the more important subjects to be discussed | 


TYPE-DISTRIBUTING MACHINE. 
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at ‘the meeting we may mention the reports of special 
commissions appointed to investigate the law of indus- 
trial protection (patent law, registration of trade marks, 
&c.), investigation on steam boilers and engines, and prac- 
tical education of young engineers, Papers will be read 
by Professor Dr, Engler, ‘On the present State of the 
Aniline Colour Industries ;’ Mr. O. Smreker, ‘‘Ona New 
Method for the Direct Measurement of Speeds ;” Pro- 
fessor Herrmann, ‘‘The Graphical Treatment of the Me- 
chanical Theory of Heat;” Mr. L. Post, ‘‘ The Industry of 
Mannheim and Surroundings,” and others. This Society 
is one of the largest scientific bodies, numbering now over 
5100 members and having 29 branches in various districts. 
Further particulars of the gg my be had on appli- 
cation to the chief secretary, Mr. Th. Peters, Kurfiirsten- 
strasse, 89, Berlin, W. ¥ 
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We beg to announce that we have appointed the firm of John 
Wiley’s Sons, 15, Astor Place, New York, the sole agents for ENet- 
NEERING in the United States, and all subscriptions for the opener 
States willin future be payable to them. They will also be 
pared to receive advertisements for ENGINEERING, and will aw 
full information as to terms, &c., on application. 

The Publisher begs to state that he is able to supply one or two 
sets of ENGINEERING complete from the commnencounent. 


The Publisher desires to dine the attention of Remtetuer 
and Purchasers to the advantages offered by the INFORMATION 
anpD Inquiry Room established at the offices of this Journal. In 
this room are kept for the benesit of visitors, files of the principal 
English and foreign technical journals, and the circulars and 
catalogues of the leading manufacturers in the Engineering Trades, 
either for reference or distribution. A classified arrangement oj 
the various advertisements which appear either continuously or 
from time to time in ENGINEERING will also be available for refer- 
ence. Manufacturers are invited to contribute their catalogues 
and circulars, which will be indexed and placed under the care of 
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NOTICE OF MEETING. 

Tue INSTITUTION OF MECHANICAL ENGiNEBRS.—The summer meet- 
ing will commence at Cardiff on Tuesday, August 5, and will ter- 
minate on Saturday, August 9. The following papers have been 
offered for reading and discussion after the address of the Presi- 
dent, Mr. I. Lowthian Bell, F.R.S.: ‘On recent Coal-Shipping 
Machinery at the Bute Docks, Cardiff :” by Mr. John McConnochie, 
of Cardiff. ‘‘ Description of the new Locomotive Running Shed at 
the Taff Vale Railway at Cathays, Cardiff ;’ by Mr. Charles Hurry 
Riches, of Cardiff. ‘* Description of the Francke ‘ Tina’ or Vat Pro- 
cess for the Amalgamation of Silver Ores ;’ by Mr. Edgar P. Rath- 
bone, of London. ‘On the Use of Petroleum Refuse as Fuel in 
Locomotive Engines ;” by Mr. Thomas Urquhart, of Russia. ‘On 
the Causes and Remedies of Corrosion in Marine Boilers ;” by Mr. J. 
Harry Hallett, of Cardiff. ‘‘On the Mineral Wagons of South 
Wales ;” by Mr. Alfred Slater, of Gloucester. ‘‘On the Applica- 
tion of Electro- Magnets to the W orking of Railway Signals and 
Points ;” by Mr. Illius A. Timmis, of London, The proceedings 
will commence at 10 a.m., on Tuesday, by a reception in the 
Cardiff Public Hall, by the Mayor. This will be followed by the 
presidential address, and after luncheon, by a visit to the Cardiff 
Docks, and the works in the neighbourhood. In the evening 
there will be a dinner by invitation 1 of the Marquis of Bute. On 
Wednesday morning papers will be read, and in the afternoon 
there will be alternative excursions to four collieries on the Taff 
Vale Railway, viz., the Great Western Colliery, Lewis’s Merthyr 
Colliery, the Cy mmer Colliery, and the Llwynypia Colliery. 
Afterwards members will visit Penarth Docks and Windsor 
Gardens (by invitation of Lord Windsor). On Thursday morning 
there will be an excursion to Dowlais and Cyfarthfa Iron Works, 
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and in the evening a conversazione at the Cardiff Free Library. 
On Friday Rhymney and Ebbw Vale Iron Works, Abercarn Tin 
Works, and Newport Docks will be visited, dinner being provided 
by Sir George Elliot, at Newport. The proceedings will conclude 
on Saturday by an excursion to the Severn Tunnel. A large 
number of works in the Sana will be open to win consi 
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PRIVATE BILL COMMITTEES IN THE 
LORDS. 

Tue recent motion of Lord Rosebery for the 
appointment of a Select Committee to consider the 
best means of promoting the efficiency of the House 
of Lords, although it occasioned an animated and 
interesting discussion, proved abortive, if for no 
other reason than that the motion did not sufficiently 
indicate any particular object to which the attention 
of the proposed Committee was to be directed. 

By no means the least noteworthy feature of the 
debate, at the present period of the House’s history, 
was the tacit esprit d’corps inherent in all the 
speakers, irrespective of politics, which clearly indi- 
cated that in their estimation at least the traditional 
thanksgiving for their existence remains in force 
and has still a numerous and faithful following. 

It is not, however, of the public duties of the 
Lords, whether efliciently performed or otherwise, 
that we desire to speak; stump demagogues will 
insure their clients an ample supply of talk upon 
that head; our theme runs solely in the private 
business direction, where we venture to suggest 
that ‘‘some slight readjustment, if not new ma- 
chinery,” as Lord Rosebery puts it, might in- 
dubitably increase their efficiency, and at the same 
time be highly advantageous to those who are pro- 
fessionally concerned in conducting it. Moreover, 
our case differs from Lord Rosebery’s in that we 
have something definite to point to, while the 
remedy lies within easy reach of those who can 
apply it without the aid of farther powers than they 
already possess. 

Casual reference was made by several peers to 
private business, and we may remark in passing 
that, as regards joint committees, the idea of their 
utility, not to say necessity, appears, by what 
transpired, to have taken effectual root in ground 
where it may some day ripen into operation. 

For many years past the Standing Orders of the 
two Houses have been practically assimilated, and 
a move in the right direction will assuredly be 
effected when the rules and regulations underlying 
those ordinances are rendered similarly identical 
by stamping out the defective portions on either 
side and adopting as a mutual code what is best of 
both departments. 

In justice to the Upper House we must mention 
that in some respects its private business arrange- 
ments are in advance of its neighbour. For in- 
stance, the daily Minutes enable practitioners to 
ascertain at a glance the particular stage which each 
Bill before the House has reached, namely, whe- 
ther it is waiting reference to the examiner, second 
reading, commitment, committee, report, or third 
reading, or whether it has been sent on to the other 
House. This useful information has no parallel in 
the Lower Chamber. 

It may be serviceable to explain here how the 
two Houses differ in practice with reference to what 
are called originating Bills, that is to say the Bills 
which every session are allotted to each at the 
meeting of the two Chairmen of Committees. This 
is the backbone of our argument, inasmuch as we con- 
tend that as regards originating Bills the two Houses 
start upon an equal footing. “As the time for peti- 
tioning against the Bills in both Houses expires, 
they are respectively divided into two classes, one 
comprising those upon which committees are to be 
nominated by the Committee of Selection in the 
Lords, and by the Railway and Canal Committee 
and Committee of Selection in the Commons ; the 
other containing those which are to be adjudicated 
upon as unopposed and under the jurisdiction of 
the respective Chairmen of Committees. In the 
House of Commons the opposed cases are formed 
into groups according to the nature and character 
of the Bills ; but in the Lords a list is compiled of 
Bills periodically added as they become eligible, 
and those referred to committees, when appointed, 
are culled from it upon some mysterious principle 
best known to those who perform the operation. 

To illustrate our meaning more clearly, we will 
go no farther back than the present session, which 








is devoid of peculiar circumstances lifting it out of 
the ordinary run. 

The Private Bills originating in the House of 
Lords this year amounted to the symmetrical num- 
ber of one hundred, which was made up as follows : 
21 related to railways, 4 to tramways, 19 to har- 
bours, docks, piers, bridges, and navigation, 14 to 
corporations, local boards, and improvement com- 
missions, 17 to gas and water, and 24 were of a 
kind too dissimilar to be classed under any governing 
denomination, while the Manchester Ship Canal, 
with a committee to itself, completes the total. 

Speaking as among the uninitiated, and guided 
purely by what is done in the Commons, it seems 
to us that these one hundred Bills might have 
been distributed thus: the 25 railways and tram- 
ways, sorted geographically, would have composed 
four groups; the 19 harbours, &c., three ; the 14 
corporations, local boards, and improv ements, 
two; the 17 gas and water, two; and the 24 mis- 
cellaneous, three. 

Some modification of the above arrangement 
would, of course, be necessary when the unopposed 
Bills were eliminated from the groups, but the 
same thing happens in the Commons without 
creating difficulty, and we should suppose might 
with equal facility be managed in the Lords, not- 
withstanding the proportion being virtually two to 
one against the latter. 

The progress of Bills in both Houses is subject 
to a slight protraction in cases of non-compliance 
with Standing Orders, and as regards those com- 
mencing in the Lords, the time for petitioning is 
extended to the seventh day after second read- 
ing, which latter stage is again dependent upon 
whether the Bill requires submission to a Wharn- 
cliffe meeting ; but under any circumstances these 
matters can be completed in about twenty-one days 
from first reading, so that all Bills ought to be ripe 
for committee within a month of their commence- 
ment in the Upper Chamber. 

Neither to all appearance need the passage of 
Bills between the two Houses affect either the 
grouping or appointment of committees. The 
Commons adopt pretty much the same course with 
both classes, and the Lords regularly pass a Ses- 
sional Order that no Private Bill brought from the 
House of Commons shall be read a second time later 
than a particular day, which is generally fixed at 
about the middle of June. The majority of Bills 
which began in the Commons are consequently, 
owing to this timely warning, ready for committee 
in the Lords at the limiting date, while the de- 
faulters come flocking in as speedily as possible 
afterwards, therefore by the third week in June 
the bulk of Bills waiting commitment are fairly in 
the hands of those who arrange that branch of the 
business. 

The culminating point of divergence between the 
two Houses is in the proceedings incident to the ap- 
pointment of committees. In the Commons the 
Railway and Canal Committee and the Committee 
of Selection, hold periodical meetings which are ad- 
vertised in the votes and are open to the attendance 
of Parliamentary agents and solicitors, from whom 
the Committees invite and obtain information as to 
the Bills about to be referred. The probable date 
at which each group will be committed is intimated 
from time to time by the two committees to the 
agents, and about six days’ notice appears in the 
votes when each committee is finally nominated, 
and the meeting fixed; in effect the intimation 
usually extends over about fourteen days. 

A further and most important convenience as 
regards cost is conferred by the two committees 
naming the Bill or Bills to be considered on the 
first day, after which two clear days’ notice is pub- 
lished in the votes of the House, stating when each 
of the remainder will be taken ; thus ample time is 
afforded threughout for the briefing of counsel and 
arrangements as to witnesses ; furthermore the 
time allowed is available for settlement of disputed 
cases by which expense is saved on both sides. 
In the Upper House no such custom prevails, in 
fact, beyond the names of the peers who ostensibly 
compose the Committee of Selection, which are 
inserted in the Minutes of the House, the com- 
mittee to outsiders is a myth—when and where the 
members meet, what their functions are, and upon 
what basis the Bills are selected, alike form impene- 
trable enigmas ; all that is known about the matter 
is that occasionally during the sitting of the House 
a written paper appears at the door of the Com- 
mittee Clerks’ Office, announcing the fact that 
certain committees have been nominated, and the 
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date of their meeting fixed, which latter varies from 
one to three clear days later, and has been known 
in previous sessions to happen on the following 
morning. To watch the advent of this edict, Parlia- 
mentary agents who have opposed Bills before the 
House must be in attendance every evening until 
their Bills are appointed. The first Lords’ Com- 
mittee this year was nominated on the 3rd of 
March. The opposed list then contained fifty Bills 
of all classes; those referred appear, however, to have 
been picked (putting it mildly) at discretion, and 
the group comprised one pier, two gas, one harbour, 
one drainage, and one improvement Bill, being 
about as heterogeneous a collection as could well be 
selected, and harmonising on a par with the happy 
family of itinerant menagerie notoriety. The com- 
mittee was to meet on the 7th of March, being three 
clear days from nomination. The most flagrant 
instance of short notice in this session occurred on 
Monday, the 23rd of June, when two groups were 
appointed for the following Wednesday morning at 
eleven o'clock; both these groups took a wide range 
so far as locality is concerned, but one will suffice to 
illustrate the present point ; it consisted of seven 
Bills, namely, Dore and Chinley Railway, Liver- 
pool, Southport, and Preston Junction Railway, 
Dewsbury Improvement, Wirral Railway, Man- 
chester, Bury, and Rochdale Tramways, and 
Hendon Railway. 

It will thus be seen that somewhere between five 
and seven o'clock on Monday evening, the agents for 
the several Bills included in this group, were made 
aware of their appointment, and witnesses for and 
against every case had to be in attendance the next 
day but one. It will further be observed that, 
with the exception of Hendon Railway, which, with 
characteristic forethought, is put at the bottom, 
no Bill in the group relates to a place within 170 


‘miles of London. 


The first case is that of a railway through the 
Peak district of Derbyshire, where postal arrange- 
iments are leagues behind those of ordinary civilisa- 
tion. Even in the provincial towns affected, only one 
clear day’s time is open for the passage of correspon- 
dence either by letter or telegram as to when the 
attendance of parties is imperatively necessary. 

The argument on the other side, from an official 
point of view, is doubtless to the effect that pro- 
moters should always be prepared to go on with 
Bills pending in the House of Lords, at any notice, 
more particularly as regards those brought from 
the Commons ; professional people are fully alive 
to this doctrine and act accordingly as to briefs, 
proofs, &c., but where the shoe pinches is in rela- 
tion to witnesses. 

In the debate to which we have alluded, reference 
was made to the cost of private Bill legislation, and 
if we remember rightly even the courtly Lord 
Granville stigmatised it as a scandal; now one of 
the most prominent items of expense in Parliamen- 
tary private business as at present administered, is 
that incidental to the attendance of witnesses, and 
it tells hardest upon promoters when the Bill is in 
the Lords, because as the practice stands, in order 
to provide against contingencies which might be 
fatal, the whole retinue attached to each Bill in the 
group, is obliged to be in waiting until the case 
is called on, which necessarily involves paying for 
time and hotel expenses meanwhile, and attendance 
might under certain circumstances extend over a 
fortnight or three weeks. 

In the Dore and Chinley Railway Bill thirteen 
local witnesses were examined on behalf of the pro- 
moters and doubtless more were summoned, for 
experts know that Scylla and Charybdis have both 
to be considered in such matters; if on the one 
hand a full complement of local evidence is tendered 
the Committee may possibly grow fatigued, but if 
on the other you limit the number of witnesses to 
what seems adequate to the occasion (say perhaps 
six for twenty miles of railway) the opposing 
counsel are down upon you with sneers and asseve- 
rations that the vaunted merits of the line are little 
appreciated in the locaality affected, inasmuch as 
after scouring the district from end to end all the 
people who could be coaxed, bribed, or intimidated 
into saying aword in its favour are limited to six. 
Asa rule it may be assumed that if twelve witnesses 
are called in support of a Bill, fourteen upon the 
Bobadil principle will appear against it, and that is 
how the golden total is amassed. It must further 
be borne in mind that much of the eloquence spent 
upon this subject offers‘no remedial bearing and is 
generally argued by results. : 

These points open up a vexed but burning ques- 





tion in private Bill legislation, which Mr. Sellar and 
his supporters will do well to ponder over before 
bringing forward their next reforming machinery. 
The main thing to be settled is what evidence ought 
reasonably to suflice as proving the necessity for, or 
expediency of, a public undertaking, and what is the 
cheapest mode of obtaining it consistent with 
efficiency. Mr. Sellar suggests provincial and 
roving commissions, but we believe it could be done 
equally well by affidavit in a similar manner and 
upon the same conditions as are followed in the 
Chancery Division of the Supreme Court of Judica- 
ture. . 

We have previously stated in these columns that 
such a course has been approved’ by a highly com- 
petent authority upon private Bill legislation, and 
it is freed by precedent from the charge of dangerous 
innovation. With a view, however, to adopting the 
British sheet-anchor of compromise, we would 
point out that, pending the establishment of joint 
committees, the etlicacy of the system might be 
experimentally tested by tendering local evidence 
on affidavit in the second House to which the Bill 
is referred. 

In deference to official bias we deem it prudent 
to remark that our animadversions have not been 
actuated by an acrimonious or irreverent spirit ; 
but viewing the question from the opposite side, if 
we have perchance presented some matters in a 
light hitherto disregarded or unduly appreciated in 
certain quarters, our efforts may possibly lead 
te remedial measures, and will not have been in 
Valu. 





SIR EDWARD WATKIN AND THE 
PENISTONE DISASTER. 

THE fatal accident at Penistone, occurring just 
before the half-yearly meetings of the shareholders 
of the Manchester, Sheffield, and Lincolnshire, and 
South-Eastern Railways, the question as to what Sir 
Edward Watkin, the chairman of these lines, would 
have to say on a calamity which shocked the country 
from one end to the other, was awaited with some 
interest. Sir Edward Watkin is a man of many 
parts; as a railway financialist, orator, tunnel- 
borer, and legislator, he is already well known. 
Having immense confidence in himself and _ his 
gift of speech, and a pretty accurate estimate of 
his shareholders, Sir Edward Watkin appears to 
have done his utmost to turn the Penistone disaster 
to the best account at the Sheftield meeting. 
A most sorry report had to be dealt with, and 
eomfort had to be administered to both the share- 
holders and the relatives of those who had been 
killed a few days previous. The Chairman opened 
the proceedings by proclaiming, with question- 
able taste, that the company were under no 
pecuniary liability for the lives of the twenty- 
three persons killed, or the injuries to some forty 
or fifty others who escaped death. So far as con- 
cerns the shareholders, who were to receive 4 per 
cent dividend, this announcement may have been 
very gratifying ; but, that the injured should not 
feel more injured by the announcement, and 
although stern Justice would not allow of the share- 
holders’ money being devoted to their relief, 
Philanthropy was ready, though in a modified 
way, to deal with the matter, and Sir Edward 
modestly informed the meeting that he ‘‘ had him- 
self instructed the secretary, for himself, and not 
for the shareholders, to offer some relief in different 
directions in urgent and sad cases of poverty and 
difficulty.” It is quite possible some of the sufferers, 
even those who are the recipients of Sir Edward’s 
largesse, may consider that insult has been added 
to injury, and will take steps to ascertain the- 
amount of the railway company’s liability, which it 
is not at all improbable may prove to be greater 
than the Chairman has yet realised. An announce- 
ment so novel as that referred to, however, was well 
calculated to distract the attention of the share- 
holders, and Sir Edward went on to make sugges- 
tions as to the better prevention of such accidents 
for the future, these consisting mainly of advice 
from his colleague and son, Mr. Alfred Watkin, 
who: proposes that the speed of trains should 
be reduced to a uniform forty miles an hour. 
Such a proposal—however absurd—was at once 
open to the suggestion that the Penistone accident 
was due to excessive speed, but Sir Edward, seeing 
whither his parental instincts had led him, has- 
tened to assure the shareholders that this was not 
so. In this case it is difticult to see why the idea 
should have been mentioned, except to draw away. 








the minds of the shareholders from the wretched 
results of their half-year’s work. 

From Manchester Sir Edward Watkin proceeded 
to London to address the South-Eastern meeting, 
and whereas at Manchester he posed as a philan- 
thropist, at the meeting in Cannon-street he as- 
sumed the réle of engineer. With the scene at Peni- 
stone fresh in the mind, an anxious shareholder, 
apprehensive of a similar catastrophe on the South- 
Eastern, asked whether the brake in use‘on that line 
was the same as that in use on the Manchester and 
Sheftield line. To thisthe chairman replied in the fol- 
lowing remarkable words: ‘‘ That the brake used on 
‘** the South-Eastern was the vacuum brake, which 
‘* was the very best brake out. The brake spoken of 
‘*in competition with it—viz., the Westinghouse 
‘* brake—was, in his opinion, one of the most com- 
‘* plicated and dangerous brakes that could be put 
‘*‘ into operation. The Westinghouse was worked 
‘* with an air-pump at a pressure of 90 lb. to the 
‘‘inch. This was on the engine, so that if the air- 
‘* pump were to explode—and it is not an impos- 
‘* sibility—it would lead to the most dreadful 
‘* disaster. In the accident which had been alluded 
** to, the brake did its duty. The brake was on, 
‘* and the carriages held together ; and if, through 
‘* Providence, the engine-driver could have gone 
‘* another sixty yards the train would have got into 
“‘the cutting, and there might not have been a 
‘single injury.” 

We do not wonder that these remarks have 
evoked comments from the Westinghouse Brake 
Company, a letter from whom we publish on another 
page of the present issue. Probably, no chairman 
of a railway company ever managed to condense so 
many mis-statements, and so much evidence of a 
want of knowledge in a compass so brief, as Sir 
Edward Watkin has succeeded in doing in the present 
case. On page 71 of our issue of the 18th ult. we pub- 
lished a report which had been sent us by Mr. T. E. 
Harrison, engineer-in-chief of the North-Eastern 
Railway, on the working and maintenance of the 
Westinghouse brake on that line. In both respects 
the results are most satisfactory, and the figures 
contained in the report indicate that such is the 
case whenever this appliance is in use, for ‘* com- 
plicated and dangerous,” though Sir Edward says 
it is, the Westinghouse brake has increased in use 
during the last four years at the enormous average 
rate of some 1200 sets a month in all parts of the 
world. As to the air-pump and its liability to ex- 
plode with 90 lb. air pressure, we need hardly say 
that no such event has occurred or is likely to occur ; 
but Sir Edward might have made his case stronger 
by stating—as is pointed out in the letter from the 
Westinghouse Brake Company to which we have 
already referred—that this air-pump is worked by 
steam at 140 1b. or 1501b. pressure. In other words, 
the steam for driving tne Westinghouse air-pump is 
drawn from the same source as that which supplies 
the cylinders of the locomotives, and, we may add 
for Sir Edward’s information (as he is apparently 
not aware of the fact) which also works the ejectors 
of his vacuum brake ! 

Sir Edward Watkin would act more usefully to 
his shareholders and the travelling public, and in 
a manner more worthy of the position he holds, if 
he admitted frankly that he has been mistaken in 
the matter of brakes, instead of clinging desperately 
to his error, and appealing to Providence. The 
Board of Trade -returns of accidents contain 
many cases in which the vacuum brake has 
not only been of no service whatever, but has 
positively been the means of causing accidents 
owing to its defective principle. 
last week, no amount of simplicity can be of service 
in preventing accidents. In the vacuum brake 
efficiency has been sacrificed for simplicity ; in the 
Westinghouse system absolute efficiency has been 
obtained at the cost of a very moderate amount of 
complexity. At Penistone, Sir Edward says, the 
vacuum brake ‘‘ did its duty, and the carriages held 
together.” We will not attempt to discuss Sir 
Edward Watkin’s idea of brake duty, but that the 
carriages did not hold together, any one who has read 
the accounts knows to be the fact, and that the loss 
of life resulted from their breaking away. Had the 
carriages kept attached to the enyine, as they 
probably would have done had the brake been auto- 
matic, all would have been well, and there would 
have been no need to take refuge in a cutting as Sir 
Edward suggests. ‘‘If, through Providence, the 


engine could have gone another 60 yards,” he says, 
‘there might not have been a single injury.” The 
engine, as a matter of fact, ran over 500 yards, and 
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considering that both it and the tender, as well as 
the horse box, were off the road, and that the driver 
was applying the vacuum brake all the time, the 
engine did pretty well as it was, but had it gone 
double the distance it is difficult to see how this 
could have benefitted the train, which was left be- 
hind, and capsized over the bridge after running 
some 230 or 240 yards. 

It is in no way likely that Providence is going to 
oblige Sir Edward Watkin by performing a miracle, 
and nothing short of this can ever make a non- 
automatic brake efficient under circumstances 
similar to those at Penistone. From Sir Edward’s 
remarks it would be useless to hope that the only 
real remedy will be voluntarily adopted, that is, an 
efticient automatic brake complying with the Board 
of Trade conditions, and this is much as we feared. 
There is, however, a power to which even Sir 
Edward Watkin can be made to bend, as he has 
already found to his chagrin, and we have no doubt 
that in this attempt to resist the Board of Trade 
injunctions he will again receive a fall. 

Before discussing for the present the Penistone 
accident, we may remark that in the Times of 
yesterday there appears a letter from Professor 
F. G. Armstrong, of the Yorkshire College, 
Leeds, in which some singular conclusions are 
drawn respecting the lesson which the disaster 
at Penistone teaches. Professor Armstrong at- 
tributes the results of the accident solely to 
the fracture of the crank axle, and remarks 
that ‘‘as regards the brake question, the Govern- 
‘ment inspector, with an intimate knowledge of 
‘¢ the details of the caae, has given it as his opinion 
‘¢ that no known form of brake would have saved 
‘the train from destruction.” We shall be 
glad to know what authority Professor Armstrong 
has for attributing such an opinion to the 
Government inspector by whom the matter was 
investigated, as certainly all the facts available point 
to a directly opposite conclusion. Passing over this 
point, however, Professor Armstrong proceeds to 
compare the strains imposed upon a crank axle 
by the blows received on the flanges of the 
wheels, to those to which it would be subjected 
if used as a column—an entirely erroneous 
comparison—and eventually arrives at the con- 
clusion that, if we wish for safety, locomotives with 
cranked axles must be discarded for working fast 
traflic. We are ourselves admirers of outside cy- 
linder engines with straight driving axles, but we 
cannot be blind to the fact that inside cylinder 
locomotives have many advantages of their own, 
and to sweepingly denounce them as unfit for 
working express trains, as Professor Armstrong 
has done, is simply ridiculous. Considering that 
for years past the expresses on the Midland, the 
Great Western, the North-Eastern, the South- 
Eastern, and the London, Brighton, and South 
Coast have been entirely—and those on the London 
and North-Western almost entirely—worked with 
great success by locomotives with cranked axles, 
Professor Armstrong’s conclusion requires some 
revision by the light of practical experience. 








A FRENCH TELEPHONE CASE. 
Tue Civil Tribunal of the Seine is at present 
occupied with a case, the issue of which will settle 
an important point of personal rights in the appli- 
cation of electricity. It is already more than a year 
since the Société Générale des Telephones of France, 
which owns the Edison patents, commenced the 
prosecution, for infringement, of several makers of 
telephonic apparatus, and placed such apparatus 
under the control of the Court. In consequence of 
‘these actions, the present case was commenced on 
the 25th of July, before the Third Civil Court, and 
this will prove of high interest to a very large 
number of persons. On the one hand is the Société 
Générale des Telephones, whose rights extend back 
to the patent granted in France to Mr. Edison, 
the 19th November, 1877, and to the addendum to 
this patent dated the 15th January, 1878; on the 
other hand are the various telephone inventors, MM. 
Maiche, Paul Bert, d’Arsonval, Journaux, Bourdin, 
Locht-Labye, and de Baillehache. The Breguet 
Company, Mildy-d’Argy, and Destnelles are also 
being prosecuted for manufacturing telephonic ap- 
paratus. Engaged on this action are two of the 
most able French advocates, MM. Pouillet and 
Huard, whose specialty lies in dealing with patent 
cases. M. Pouillet represents the Société Générale, 
and he has already replied to certain objections 
raised in a published pamphlet by one of the 


defendants. The line of defence adopted by M. 
Maiche in this pamphlet, and which presumably is 
approved by the other adversaries of the Tele- 
phone Company, may be thus summarised. M. 
Maiche maintains that the Edison patents in 
France are invalid, because, contrary to French 
law, he claims several distinct inventions, the 
telephone, the electromotograph, and the pho- 
nograph ; the descriptions are imperfect ; the in- 
ventions were not new; and those of Reiss, 
Elisha Gray, and Berliner can be advanced as 
anticipating the Edison inventions. Moreover, 
Mr. Edison has compromised the- validity of his 
patents by premature publication of his experi- 
ments. M. Huard, advocate for the defence, has 
enlarged on these arguments. He charges Mr. 
Edison with drawing up too elastic and ambiguous 


specifications, which enable him to charge as 
infringements all inventions having the same 
objects. In support of this assertion, he refers to 


the large number of claims (25) contained in his 
principal specification. He mentions, moreover, a 
number of publications prior to the date of this 
patent, and which contain notices of the ideas sub- 
sequently patented. The two advocates have only 
reviewed very generally the various points at issue, to 
show the Court the necessity of prolonged expert evi- 
dence. But, what is curious, they have not agreed on 
the special requirements and qualities of the tech- 
nical witnesses. M. Pouillet requests the Court to 
sanction the aid of practical engineers, well versed in 
questions of detail, construction of apparatus, and 
applied mechanics. M. Huard on the contrary, wishes 
to secure the aid of physicists as being better able 
to discuss impartially industrial questions in which 
they are not directly nor indirectly interested. 
Each advocate has conceded an expert of the class 
desired by his confrére, either two engineers and a 


physicist, or two physicists and an engineer. This 
distinction appears a very foolish one. There are 


plenty of engineers who are men of high scientific 
attainments, and it is difficult to understand why 
such a point has been raised seriously. The tri- 
bunal has deferred the case for the selection of the 
three experts. When these have been chosen, 
they will have to study the various points of 
the action and report on them, and this report 
will doubtless be of high interest. Unfortunately 
cases of this class are, in France as in England, 
long and tedious, and it is not likely that the 
decision of the Court which will follow the experts’ 
report can be given in less than six or eight 
months. <A second technical action of importance 
now pending in Paris, is that brought by the Edison 
Company against the proprietors of the Maxim 
lamp patents in France. The examination of this 
case has also been intrusted to experts. We shall 
refer again to these actions which not only present 
great importance of themselves, but are interesting 
as showing the difference of procedure in English 
and French courts of law. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

THE summer meeting of the Institution of Me- 
chanical Engineers will be held next week at 
Cardiff, and, as will be seen from the programme 
which we publish under our ‘‘ Notices of Meetings” 
on another page, the visitors will on Thursdzy and 
Friday next pay visits to four of the historical 
works of South Wales, namely, those at Dowlais, 
Cyfarthfa, Rhymney, and Ebbw Vale, all of these 
being establishments which have during the last 
few years undergone striking developments. We 
shall of course have to speak of all these works in 
connection with the ensuing meeting, but in the 
meanwhile we subjoin notes on two of them, those 
at Cyfarthfa and Rhymney, which will to some 
extent serve as a guide to those of our readers who 
may take part in the excursions. We may add that 
in these notes the various parts of the works have 
been dealt with as far as possible in the order in 
which they will be shown to the visitors next week. 


Tue CyFARTHFA IRON Works. 


These works are, as is well known, of great an- 
tiquity, dating back to the earliest days of the 
South Wales iron-producing industry. They pre- 
sent a striking contrast of ancient and modern 
practice in iron and steel manufacture. The new 
Bessemer plant now in course of erection embodies the 
most recent appliances, whilst some of the machinery 
in other parts of the works will probably make 





gentlemen fresh from Middlesbrough almost wonder 


whether or not they have got into a museum of 
antiquities. 

We do not know precisely when the Cyfarthfa 
works were founded, but one of the old blast fur- 
naces bears the date 1765, although it was rebuilt 
in 1827. For many years the iron manufactured 
was carried over the hill-tops to Cardiff on the backs 
of mules, the roads, probably for military reasons, 
not having been made in the valleys. In 1790 an 
Act of Parliament granted to Lord Cardiff, Richard 
Crawshay, and several others the right to make a 
canal. By this the produce was for many years 
carried, and indeed at the present day it is used toa 
considerable extent for the same purpose. In 1840 
the Taff Vale Railway was made, since which time 
Cyfarthfa has been in direct and immediate com 
munication with Cardiff. 

The principal entrance to the works is on the 
lower ground near the stream which divides 
the works. We will, however, commence our de- 
scription at the Swansea-road entrance on the hill- 
side above the furnaces. Here the iron ore is brought 
in, together with that part of the coke which is not 
made on the works. A short line carries the 
materials for the furnaces on to a gantry, beneath 
which is a depdt where it is stored ready for use. 
Twenty thousand tons of material can in this way 
be kept within easy filling reach of the furnaces. 
To the left of the gantry are two blocks of coke 
ovens, numbering 54 in all. These are of the 
ordinary drag type, and are arranged for top charg- 
ing, whilst the coke is withdrawn by a self-travers- 
ing steam crab running on rails in front of the 
tiers. From the coke ovens, which are placed on 
the high ground, we proceed to the platform in 
front of the gantry. This is formed by the tops of 
the old blast furnaces. These are now considered 
of no further use, excepting to form the platform in 
question, and serve also as an admirable retaining 
wall to the hillside at the back of the new furnaces 
we are about to describe. The materials are taken 
from this platform to the furnace tops, a height of 
20 ft., by means of carriages running on an inclined 
plane, and worked by a winding engine at the hearth 
level below. This lift is designed to supply four 
furnaces, but at the present time only three of these 
are built. 

The furnaces are of the latest type, having been 
completed within the last three months. They are 
70 ft. high from hearth to charging plate. The dia- 
meter at the top is 12 ft., at the boshes 17 ft. 6in., 
and across the hearth 7ft. 6in. The internal 
capacity of each is between 11,000 and 12,000 cubic 
feet. They are, of course, iron-cased and close topped. 
Descending from the top of the old furnaces we 
pass the blowing engine which worked them, but 
which is also superseded by more modern appliances, 
as it is not capable of giving the required pres- 
sure of blast. The new engine-house is a short 
distance beyond, and contains three vertical direct- 
acting blowing engines by Messrs. J. C. Stevenson 
and Co., of Preston. The steam cylinders are 33 in. 
in diameter, the blast cylinders 72 in. in diameter, 
and the stroke is 4ft. 6in. Theyare supplied with 
steam at 801b. pressure, and have ordinary jet 
condensers. The air pump works from a crank-pin 
on the flywheel, and expansion valves are titted of 
the usual type. The general pressure of blast is 
43 lb. to 5lb. per square inch, but a blast of 61b. 
can be got if required. 

In front of the engine house is a range of nine 
Lancashire steel boilers by Messrs. W. and J. Gal- 
loway and Sons, of Manchester. They are usually 
fired by the waste gases from the furnaces, some- 
times supplemented by a little coal; or they can be 
fired entirely by coal. The feed water for these 
boilers is heated by means of two Green’s econo- 
misers. Descending to the hearth level of the fur- 
naces we find seven Cowper’s regenerative blast 
heating stoves ranged in a line at the back of the 
furnaces. The ‘‘down comers” from the latter convey 
the gases from the throat of the furnace into a brick 
main running between the lines of furnaces and 
stoves. The gases are tapped into the latter in 
the usual way. The tuyeres to each furnace are six 
in number, and are placed at equal distances around 
the hearth. They are of the ordinary coil type, 
and are surrounded by a water arch. Between the 
furnaces and the pig beds a line of rails runs, upon 
which the ladle for supplying the Bessémer con- 
verters is carried, the tapping level being sufticiently 
high to allow the metal to run down into the ladle 
while the latter is on its carriage. This railway 
carries the metal over a skew bridge across the 








river, and on to the platform of the new Bessemer 
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foundry, which is now being erected. It will be 
understood that our description of this foundry and 
the mill attached to it has reference more to the 
plant as it will be when completed, than as it now 
exists. Theconverters are two in number, and are 
each of 8 tons capacity. They are of the most 
recent type. The bottons are changed by means of 
a hydraulic ram, which is mounted on-a truck. 
This runs on rails which lead from the tuyere 
shed to beneath the converters. It is estimated 
that an old bottom can be taken out with this plant 
and a new one replaced within a space of 20 minutes. 
At the back of the converters and sunk through the 
platform, are the cupolas for spiegel and scrap. The 
spiegel is tapped into a ladle at the low level, and 
lifted by means of a hydraulic hoist to the con- 
verter stage, along which it is conveyed by a small 
railway and tipped direct into the converter. It 
should be mentioned that the cupolas have been 
placed low in this manner, in order that the whole 
may be roofed in if found necessary at some future 
time. 

The casting pit is 40 ft. in diameter, and is served 
by three single ram cranes. The casting crane is of 
Messrs. Tannett, Walker, and Co.’s_ three-ram 
water-saving type, having two hydraulic pressure 
rams and a centre guide ram. 

To the left of the casting pit a large building has 
been built to contain the blowing engines. We were 
not able to get into this building on the occasion 
of our recent visit, but we learn that these engines 
are of the vertical high-pressure compound con- 
densing type with steam cylinders 42 in. and 78 in. 
in diameter, and blast cylinders 55in. in diameter, 
the stroke being 5 ft. There is also in this house 
a pair of hydraulic pumping engines, which are 
fitted with rams working behind the steam cylinders 
and connected tothe piston rod. The cylinders are 
each 18 in.in diameter by 24 in. stroke. The blast for 
the cupolas is supplied by one of Messrs. Tannett, 
Walker, and Co.’s patent three-cylinder engines. 
Perhaps it would be as well here to mention that 
the blowing engine and hydraulic engines just 
mentioned, are also supplied by Messrs. Tannett, 
Walker, and Co., of Leeds. The condenser for 
this machinery is one of Bulkley’s patent and is 
fitted to the outside of the engine house. With 
this type of condenser no air pump is required, the 
vacuum being formed by condensation and the 

water of condensation and injection water being 
* carried downwards through a vertical pipe and ex- 
pressed against the atmospheric pressure by the 
momentum received. This condenser is by Messrs. 
Daniel Adamson and Co., of Dukinfield. 

On the ground level beneath the converter 
platform on the left, the tuyere shed, already 
referred to, is placed. Here the tuyeres for the 
bottoms of the converters are made and dried. 
Overhead there is a hand-power traveller by Messrs. 
Booth Brothers, of Rodley. In front of the casting 
pit there are to be placed four heating furnaces 
which will be conveniently arranged for taking the 
ingots hot from the moulds. They will have four 
charging doors each, and each one will be capable 
of taking nine ingots at once. There will be a 
hydraulic apparatus common to these furnaces for 
charging and drawing the ingots. From the heat- 
ing furnace the ingots will be taken to the 36 in. 
cogging rolls, which will be driven by a fine pair of 
.condensing geared engines by Messrs. W. and J. 
Galloway and Sons, of Manchester. The cylinders 
are each 40 in: in diameter by 5 in. stroke, and the 
engine is geared 2 tol. The ingot will be taken 
by live rollers from the cogging mill to the roughing 
rolls, which are 27 in. in diameter, and are placed 
on the opposite side of the shed. From thence it 
will be pushed across to the finishing rolls—which 
stand in a line with the roughing train—by means of 
a hydraulicapparatus. This consists of a horizontal 
cylinder and piston lying below the ground level at 
the back of the floorand parallel tothe rolls. Tothe 
piston rod is attached an inverted rack which is 
geared into a pinion keyed on to the end of a shaft, 
also below the floor, and which naturally is at right 
angles to the rolls. Upon this shaft are three drums 
on which are wound or unwound, according to the 
motion of the shaft, three wire ropes which pass 
beneath the floor on which the bar has to pass from 
one set of rolls to the other, vertical projecting 
horns being attached to the ropes for the purpose of 
taking hold of the bar. Messrs. Davy Brothers, of 
Sheftield, have supplied the 36 in. cogging mill 
rolls, and also the 27 in. roughing and finishing 
rolls. 

The engines for working the rail mills are also by 





Messrs. W. and J. Galloway and Sons; they are not 
geared, and the cylinders are 50 in. in diameter by 
54 in. stroke. These have also the Bulkley con- 
denser. 

On the left of the rolling mills and close to the 
blowing engines, is a range of twelve Lancashire 
boilers by Messrs. D. Adamson and Co., of Dukin- 
field, the feed water being heated by two of 
Green’s economisers. The coal for these boilers is 
brought in on-a railway at a higher level and shot 
into bunkers. _A subway is provided in front of 
the boilers, in which is laid a light railway. This 
is used for removing the ashes, which being elevated 
by a hydraulic hoist and carried by a railway to the 
tip. The chimney to these boilers is designed to 
serve two ranges of twelve, and is 200 ft. high. 

Returning to the rolling mills we find the rails are 
to be taken by live rollers from the finishing rolls 
to be cut to lengths by a circular swinging saw 5 ft. 
in diameter, the required lengths being gauged by a 
stop arrangement of excellent design. It consists 
firstly of a platform spanning the hot-bank on which 
the operator stands, this platform being supported 
at each end by dwarf cast-iron supports. In front 
of this is a girder which supports a strut carrying 
the stops, twelve in number. These are balanced 
and swing down at given distances measured by 
feet, odd inches being allowed for by a screw. 
The rails are carried down the hot-bank by 
skids, or they can be passed back under the stop. 
The hot-bank is of the hollow type. It is 210 ft. 
long, and has single and twin skids which are 
worked by a pair of 6in. horizontal engines at 
each end. The hot-bank machinery, as well as that 
of the rail yard, which we are about to describe, has 
been supplied by Messrs. Joshua Buckton and Co., 
of. Leeds. 

Opposite the rolling mills is the rail yard, which 
is roofed by five spans, each 34 ft. wide and 118 ft. 
long of galvanised iron, by Messrs. Morewood and 
Co. In the lower part of the yard are five double 
straightening presses. There are also four rail- 
ending machines and six double drills. These are 
all driven by overhead shafting, also supplied by 
Messrs. J. Buckton and Co. Power is supplied by 
one of Messrs. Robey and Co.’s 40 horse-power 
semi-portable engines having cylinders 14 in. in 
diameter by 22 in. stroke. The rail benches are 
so placed that the finished rails are delivered 
straight into trucks on a lower level, so that no lift- 
ing is required. 

The whole of this new and extensive plant has 
been designed by Mr. Edward Williams, of Middles- 
brough, and has been carried out under the super- 
vision of Mr. E. Hambly, the resident engineer. 

Passing now to the principal entrance we come 
to an older part of the works. This consists of the 
bar rolling mills, in which there isa 10 in. train and 
a guide mill for smaller sizes. This is driven by 
the inverted oscillating engine we referred to when 
describing the visit of the Institution of the Me- 
chanical Engineers ten years ago.* The cylinder of 
this engine is 34 in. in diameter, the working pres- 
sure being about 20 1b. to 24 1b. In this part of 
the works there is now being erected a powerful 
lathe with overhead crane and gantry to be used 
for turning the heavy rolls of the steel rail mill. 
There is another old mill, known as the Castle mill, 
close by. At the time of our recent visit it was under- 
going alterations and will be started again shortly. 

We now pass on to a still older part of the 
premises, and come firstly to a puddling forge on the 
south side of the river. Here there are eighteen 
puddling furnaces of the ordinary type with trains 
of puddling, roughing, and finishing rolls, and other 
necesssary plant such as shears and a crocodile 
squeezer, and atilt hammer. In another building 
beyond is a 16 in. train of bar rolls and roughing, 
planishing, and slitting rolls. It will no doubt be 
quite an interesting sight to some of the visitors to 
see a puddling forge in full work with some of the 
appliances we have named, but perhaps the most 
attractive feature will be the fact that the motive 
power is obtained from twowaterwheels, whilst amill 
that has been fitted with steam power now stands 
idle, unable to stand against the fierce competition 
of the waterwheels. These are each 20 ft. in diameter 
and 37 horse-power. 

Working back again towards the furnaces we 
come to a building originally a fitting shop, but now 
occupied by pattern makers. Next to this is a large 
range of boilers, all past work but noteworthy from 
the fact that one of them, about 16 ft. in diameter, 
is spherical in form and stands on brickwork, but 


how fired we were unable to determine. The first 
blowing engine erected at these works, and perhaps 
one of the earliest used anywhere is here to be 
seen, a venerable relic of past days. In appearance 
it is not unlike many now at work. At back of 
this is a smithy still used, and next to this again is 
a foundry, still in use, and capable of turning out 
castings up to 25 tons. Passing again in front of 
the furnaces we reach a boiler shed which is in 
process of conversion into an ingot mould factory. 
To the west of this again is another puddling forge, 
with seventeen furnaces, a 16in. puddle train driven 
by a waterwheel 36 ft. 6 in. in diameter, 10 ft. wide, 
and of 58 horse-power ; and finally to the north of 
this are fitting shops, a smithy, and a brick yard. 

Altogether Messrs. Crawshay’s works are of the 
greatest interest. Here we find relics of the classic 
ages of iron manufacture, evidences of the former 
spirit and enterprise of this great family, side by 
side with the most approved appliances of the pre- 
sent day. 


Tue Ruymney Iron Works. 


These works are situated about twenty-four miles 
from Cardiff on each side of the Rhymney Valley, 
the River Rhymney, which here forms the boundary 
between England and Wales, running through the 
middle of the works. The first furnace of this com- 
pany was erected about sixty years ago at Rhymney 
Bridge, where the works were carried on until they 
were removed to their present site. In old times the 
iron was carried on the backs of mules to Dowlais, 
from thence being taken to Cardiff by the then exist- 
ing tramway. It is needless to say that since those 
primitive days the Rhymney Iron Works have under- 
gone many and great changes. About three years 
ago* we published some particulars of these works, 
since which date considerable alterations have been 
effected. We hope shortly to publish a plan of the 
existing premises and buildings. 

The Rhymney Iron Works and the eight 
collieries owned by this firm, find employment 
for a staff consisting of about 7000 individuals. 
These eight collieries are situated in the Rhymney 
Valley. There are four pitsand two drifts in the 
immediate neighbourhood of the works, whilst two 
pits producing bituminous coal are at distances of 
about four and a half and seven miles away. 
This company has experience of both the endless 
rope and tail rope system, working five of their 
collieries on the latter plan and three on the 
former. Mr. J. R. Williams, the resident engi- 
neer, gives unqualified preference neither to one 
system nor the other. As he very justly points 
out, where curves are numerous and gradients 
varying, the tail rope will be found most effective, 
whilst with long lengths of straight roads and easy 
gradients the endless rope will give excellent results. 
At the Darran pit, which belongs to this firm, 
extensive pumping operations are carried on. The 
engines are placed on the surface, and work one of 
Pearn’s quadruple-acting flywheel pumps, which has 
a capacity of 25,000 gallons per hour. The air com- 
pressor is by Messrs. Walker Brothers, of Wigan. 

We have not, however, to speak of the Rhymney 
Company’s collieries, which are not on this year’s 
visiting list of the Institution, but of the iron works, 
which are. It should be first explained, however, 
that the title of the company, ‘‘ The Rhymney Iron 
Works,” is a misnomer, as no iron is now produced, 
unless Bessemer steel may be considered simply a 
finer description of iron, a point of view which 
is, however, seldom adopted in the iron trade 
generally. Commencing on the English side, for 
the works are situated partly in Monmouthshire 
and partly in the Principality, we come first to the 
rvarious blocks of coke ovens. These are placed on 
the hillside about on a level with the charging 
platforms of the blast furnaces, but below the line 
of rails upon which the coal for coking is carried. 
In this way the coal can all be emptied into shoots 
provided for the purpose. The arrangements are 
not yet quite complete, the coal having to be 
thrown from off the trucks to the shoots by hand, 
but in a short time a tilting arrangement will be 
provided. The principal block consists of seventy- 
two Coppée ovens, and along the top of these 
three lines of rails are laid, and conical trucks, three 
of which hold exactly the required amount of coal 
to charge an oven, run on these rails, the latter 
having a slight gradient about 1 in. in 80 ft. 
from the shoots, so that when full the trucks 
require but little power to propel them. The 
trams are discharged at the bottom into the open- 





* Vide ENGINEERING, vol. xvill., p. 122, 
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ings in the top of the oven. The ovens are 
emptied by a steam pusher, which clears them at 
one operation. It may be remarked that the 
Coppée ovens are much in favour in South Wales, 
being used amongst other works at Dowlais, Ebbw 
Vale, Blaina, Blaenavon, and also at some of the 
collieries on the Rhonda Valley. Besides the 
Coppée ovens just mentioned there is also a block 
consisting of thirty-six ordinary ovens. 

The waste gases from both these blocks are taken 
through a brick downcast shaft, and thence through 
a culvert toa range of boilers which supply steam 
to the furnace blowing engines. This range con- 
sists of ten boilers in all, and of this number four 
are heated entirely from the coke ovens. Two more 
receive heat partly from the ovens, a certain 
portion of the furnace gases being also used at the 
same time. The remaining four boilers are worked 
entirely by the furnace gases. We must not forget 
to mention that there are other coke ovens of the 
ordinary kind in this part of the works, but the 
waste gases in these are allowed to escape without 
being put to any use. 

Close to the last-mentioned boilers there is a 
second range, six in number, and these are also 
heated by the furnace gases which are carried by iron 
pipes entering the flues each side of the furnace doors. 
In these last boilers, however, provision is made for 
burning coal in the event of the furnaces being blown 
out, whilst both these methods of obtaining heat 
are sometimes used in conjunction, if the gases 
flag. In the first range of boilers referred to 
there is no means of heating, but by the 
furnace or coke oven gases, All these boilers 
are used for supplying steam to two blowing 
engines which are placed in one building. They 
are of the usual old-fashioned beam engine type. 
The first, which is a condensing engine, has a 
steam cylinder 51} in. in diameter, and a blow- 
ing cylinder 104 in. in diameter ; the stroke is 
10 ft., and the usual steam pressure carried is 


25 1b. absolute. The second engine is non-con- 
densing. It has a 50 in. steam cylinder with 10 ft. 


stroke, and two blowing cylinders, the larger being 
90 in. in diameter, with 10 ft. stroke. The other 
is 72 in. in diameter and 6 ft. stroke, and works 
quarter beam, it having been added after the 
engine had been some time in use, when more 


pressure of blast was found to be necessary. This 
engine works at about 42 lb. boiler pressure. The 


pressure for blast averages about 4 lb. 

The blast furnaces on this, the Rhymney side of 
the premises, are three in number. They are rect- 
angular in section, and of the old-fashioned solid 
masonry type so well known in South Wales. Their 
original height, when used for producing forge pig, 
was 42 ft., but for the purposes of smelting Bessemer 
pig it has been necessary to raise them another 13 ft. 
They are, as we have intimated, close topped, the 
gases being used for the boilers. The materials are 
brought direct from the trucks to the original plat- 
form, which is on a level with the rails, the furnaces 
being built against the valley side, and from thence 
they are elevated to the present landing by steam 
lifts, of which there are two. The cylinders of these 
are inverted, the piston rods being attached direct 
to the cage ; the valves are, of course, worked by 
the attendant. This form of lift is very popular in 
South Wales for work of this description. Three 
cast-iron spiral stoves are placed beside the fur- 
naces, and in front of these is a subway in which 
runs the railway connecting the furnaces with the 
Bessemer foundry. This subway runs immediately 
in front of the furnaces, being there completely 
covered in. A small locomotive brings the ladle 
on a carriage under openings made in the crown of 
the arch, and through these the molten metal is 
run into the ladle as the furnace is tapped, and 
from thence is taken away to the Bessemer foundry. 
Conveniently placed to this short railway are four 
iron melting cupolas, which are served by a couple 
of Root’s blowers driven by two pairs of engines 
made on the works. These are for melting the iron 
made at any time the Bessemer works may be 
stopped, and also for working up scrap in conjunc- 
tion with iron. It should be stated that suitable 
pig beds are provided into which may be run 
the iron made on Saturday and Sunday, or at 
other times when the Bessemer foundry is not in 
use, 

In the Bessemer department we find that there 
are two pits which are arranged on somewhat dif- 
ferent principles. No. 1, which is the oldest, has 
three converters, one being kept in reserve as an 
auxiliary, The metal for this pit is brought from 








the furnaces on the level of the foundry floor, the 
ladle being lifted and the metal tipped into the vessels 
by the hydraulic charging crane. This crane also 
charges the spiegel into the converters. After the 
blow the metal is taken by the same crane and from 
thence is transferred to the casting crane, which is 
of the usual type. Three ingot cranes are placed 
around the pit for handling the ingots and moulds. 
This pit was engaged at the time of our visit in 
making steel for tin-plate bars. This is a branch 
of trade in which the Rhymney Company seem to 
have made some reputation—a most fortunate thing 
for them considering the depressed state of the steel 
industry in other branches. 

Adjoining No. 1 pit is a second ‘of later construc- 
tion which has two converters placed side by side. 
The metal is brought on to a platform in the ladle, 
according to the more modern practice, in which 
the charging crane is dispensed with. The spiegel 
is also charged direct into the converters, being 
brought on a narrow-gauge railway which leads to 
the cupola house. The casting crane receives the 
metal direct from the converters, and two ingot 
cranes are placed in the usual way. We may add 


that in No. 1 pit the converter bottoms are changed. 


by means of the charging crane, whilst in the pit 
last describeda portable crane, travelling on the same 
lines as the ladle carriage, is provided. It should 
also be mentioned that there is a light trussed 
superstructure used for charging scrap into the 
vessels whilst blowing. The largest make of Besse- 
mer in one week at these works has been 3170 tons, 
whilst over 1800 tons of comparatively light rails 
have been turned out in the same time. 

Adjoining the Bessemer sheds is the engine house 
containing a pair of converter blowing engines. 
These are by Messrs. Galloway, of Manchester, and 
are of the vertical direct-acting type, having steam 
cylinders 45 in. in diameter, and blowing cylinders 
54 in., the stroke being 5 ft. The flywheel is driven 
by a return connecting rod. The boiler pressure is 
70 lb., and the maximum blast pressure is 25 Ib. 
In an adjoining house is a pair of auxiliary blowing 
engines of the same type, and by the same makers. 
The steam cylinders in these are 30 in. in diameter, 
the air cylinders 40 in., and the stroke 4 ft. They 
deliver into the same blast main as the engines before 
mentioned, and work from the same steam main. 
Both pairs of engines are non-condensing. Between 
these two engine houses is another building con- 
taining two pairs of horizontal hydraulic engines, also 
by Messrs. Galloway. The steam cylinders are 16 in. 
in diameter, the plungers 6 in. in diameter, and the 
stroke 15 in. They pump toa pressure of 600 Ib., 
the steam pressure being 80 lb. The accumulator 
is placed outside the blowing engine house. It has 
a 24 in. ram, with a stroke of 14 ft., and is fitted 
with the usual self-acting gear for stopping the 
engine. These last-described hydraulic and blowing 
engines are fed by a range of ten boilers placed 
close by. Six of these are by Messrs. Daniel 
Adamson and Co., and four by Messrs. Galloway. 
They are 30 ft. long, and 7 ft. in diameter. Bottom 
stoves and ganister sheds are near these boilers, and 
complete the Bessemer plant. 

Passing over the river to the Glamorganshire, or 
to use the more general term, to the Bute side of 
the valley, we first come to the range of machine 
and erecting shops where the various work required 
in the mills and other parts is carried out. The 
most noticeable tools are naturally the large lathes 
which are used for turning the rolls. It may also be 
mentioned in this connection that on the Rhymney 
side of the works is a boiler yard where many of 
the boilers used on the works are made. From 
the machine shops we pass to the rolling mills. 

The ingots, after leaving the Bessemer works, 
are conveyed on wrought-iron wagons to the steel 
mill, about 300 yards distant. Here they are un- 
loaded by steam cranes, and conveyed to the heating 
furnaces. From these they are taken to the cogging 
mill, which has a pair of rolls 30 in. in diameter, 
and is driven direct by an inverted cylinder engine, 
50 in. in diameter by 4 ft. stroke, with a flywheel 
72 tons weight, 28 ft. indiameter. This engine was 
originally laid down for a plate mill, and the three- 
initre wheel reversing gear, as then used, is still pre- 
served, the clutches being moved by steam power. 
It may be remarked here that the whole of this 
building was originally laid down for plate rolling 
about twenty years ago, and the present modern 
machinery was erected after the completion of the 
Bessemer plant, whilst the surroundings were 
adapted to the present steel rail trade. 


After passing the last groove of the cogging mill 





the ingots are conveyed by rollers to a powerful 
guillotine bloom shears. This machine, which was 
mae at the works, cuts the blooms to the required 
length. The bloom is then reheated and roughed 
down in a 26 in. mill and finished in a 24 in. mill. 
The 26 in. roughing rolls are driven by a pair of 
60 in. non-condensing engines, which were formerly 
a duplicate of those driving the blooming train, but 
without reversing gear. To adapt them to their 
present usage the flywheel was taken away, and a 
60 in. cylinder supplied to replace the 50 in., while 
to effect the reversing a horizontal cylinder was laid 
down with its connecting rod working on to the same 
crank-pin as the vertical, having thus only one crank 
for both cylinders. To enable this arrangement to 
be carried out Joy’s valve gear was adopted. The 
arrangement has been found to work very satisfac- 
torily. The cylinders and gearing were made by 
Messrs. Tannett, Walker, and Co., of Leeds. 

The 24 in. finishing mill is driven by a pair of 
horizontal engines of foreign make, having 40in. 
cylinders, 4 ft. stroke, and worked with steam 
at a pressure of 80 lb. per square inch. The 
pinions of this mill have helical teeth. We ob- 
served several other wheels made at the com- 
pany’s works with this form of tooth, and they 
appear to be in considerable favour. The rails pass 
on from the finishing mill on live rollers to the 
saws, and when cut are drawn up a hot-bank about 
200 ft. long by mechanical appliances. The rail 
presses, ten of which are driven by the same 
engine, and two other blocks of two presses each, 
with an engine for eack block, are situated parallel 
with, and at the upper end of, the rail bank. No 
turning of,the rail is required, as they are delivered 
in the proper direction by the pressmen or 
straighteners. After straightening the rails are 
conveyed by mechanical haulage to the measuring 
bench, where any that require ending are sorted 
out and forwarded to the ending bench. Two 
double and two single Buckton rail-ending machines 
are placed here. Punching and notching machines 
and a variety of drilling machines complete the 
equipment of the rail bank. 

In addition to the above-mentioned plant there are 
two steam hammers, one 7-ton, and one 15-ton, which 
are used for adapting short blooms, bloom ends, 
&c., for use as billets for fishplates. These hammers 
also serve for other light uses. Placed around the 
mill are fourteen egg-end boilers and two Cornish 
boilers for the cogging and roughing engines, 
hammers, and the small engines on the rail bank 
and in the mill. They work at a pressure of 40 Ib. 
per square inch. There are also seven Galloway 
boilers for the finishing mill. 

At night the mill is illuminated, where necessary, 
by the Brush electric light, the dynamo and its 
engine being at the machine shop. 

The two blast furnaces on the Bute side are in- 
teresting as showing what can be done by skilful 
management in the way of turning old appliances 
to modern uses. They bear on their front the date 
1835, and as a matter of course are of that solid 
masonry construction seen in the old blast furnaces 
of South Wales. The original height was 45 ft., 
but within the last two years they have, by means 
of a superstructure, been carried up to a height of 
60 ft. At the same time the bottom arrangements 
were altered so as to embody the most recent im- 
provements and enable a higher temperature of 
blast to be used than was possible with the old 
stoves. The masonry has been taken out around 
the hearth and a gallery is thus made. Water 
blocks and tuyere arches with circulating water 
pipes have been applied according to the recognised 
practice of recent times. Both furnaces have six 
tuyeres. Four Whitwell stoves 65 ft. high and 
22 ft. in diameter will heat the blast for two of 
these furnaces, although at the time of our visit last 
week only one furnace was in blast the other 
having been blown out for repairs. 

Attached to these furnaces are two blowing 
engines, one with a 38-in. steam cylinder and 
100-in. blowing cylinder, the stroke being 8 ft. 
The other engine has a steam cylinder of 60 in. 
diameter, a blowing cylinder 120 in., the stroke 
being &8ft. The steam pressure is 40 lb. and the 
blast 35 1b. The exhaust steam passes through a 
feed water heating apparatus. These two engines 
are usually coupled, but when we saw them only 
one was at work. The blast boxes are arranged in 
a somewhat unusual way, being placed in a circle 
around the cylinder covers. Near the furnaces 


-|is an old iron rolling mill now used for producing 


light steel rails and fish-plates. There is here a 
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compact little blooming mill with a pair of reversing 
engines made on the premises. 

At the back of the furnaces and on a level cut in 
the hillside, are 80 Coppée coke ovens together with 
several blocks of ordinary coke ovens of an older date. 
These ovens are on a level with the furnace landing, 
which represents the old furnace top. From thence 
the coke and other materials are lifted to the furnace 
mouths by two direct-acting steam lifts similar to 
those on the other side of the valley. The waste 
gases from the coke ovens are used for firing the 
boilers supplying steam to the blowing engines, 
although at the time of our visit this arrangement 
was not in operation, as alterations were being made 
to the main chimney, and the products of combus- 
tion were being discharged through two auxiliary 
chimneys. 

In the cenire of the premises are commodious 
smiths’, fitters’, and erecting shops, together with a 
foundry, saw mills, &c. In the vicinity of the 
works a short distance up the valley are coal wash- 
ing machines in which the coal for making coke is 
cleansed. Two of these are on the plunger system 
and one on the open trough principle. The coal, 
it should be mentioned, is obtained from the com- 
pany’s pits near the furnaces. There are also con- 
siderable brick works in connection with the es- 
tablishment, where all bricks used on the works, 
_ except a few special ones, are made. In this 
department there are two hydraulic machines for 
making runner bricks, converter tuyeres, and other 


purposes. 
THE INTERNATIONAL HEALTH 
EXHIBITION. 
THE BakERIES, 

THE dairies, the bakeries, and what Punch would 
probably call the soda wateries, are the three lead- 
ing food industries practically illustrated in the Ex- 
hibition. The first we have already dealt with and 
now propose to give a short notice of the bakeries, 
leaving the mineral water section for a future 
notice. 

Compared to the dairies the bakeries labour 
under a great disadvantage in being placed in the 
unsightly shed which was last year occupied by the 
life-saving display. One cannot help thinking 
what a pity it is the bakers could not have been 
placed beside the dairymen, their exhibits opening 
on to the great South Gallery in the same way. 
This would have done much to redeem the principal 
part of the Exhibition from being simply a big dis- 
play of show cases which are at present—with one 
or two exceptions—nothing more than gigantic 
gratuitous advertisements. 

By way of a preface to this notice of the bakeries, 
we will say a few words on breadmaking generally. 
The first operation, which is to set the ‘‘ sponge,” 
commences late in the evening, say seven to nine 
o'clock, according to the nature of the trade. After 
about two to three hours more, more flour is added 
to the sponge, which, it should be mentioned, con- 
sists of ferment and flour, and dough is thus formed, 
and the whole will be left for another two hours or 
more. When the dough has risen sufficiently, it is 
taken from the trough and cut up into pieces of the 
right size for forming a loaf, after which it is 
moulded and made up into the required form. The 
special suitability of wheaten flour, compared to that 
of other cereals, for making bread, lies in the fact 
that the gluten contained in it forms a very tenacious 
viscid paste when mixed with water. This has the 
effect of preventing the too rapid escape of the 
bubbles of carbonic acid gas which arise during the 
process of fermentation, and the light, spongy tex- 
ture of wheaten bread is thus-obtained. Bread 
made from meal or flour of any other grain is always 
heavy compared to that which is produced from 
wheaten flour. There are other ways, besides fer- 
mentation, of producing the spongy or visiculated 
condition requisite for making bread light and easily 
digestible. The best known of these is the mecha- 
nical process introduced by Dr. Dauglish, in which 
the gas is forced through the dough under great 
pressure. The process is an interesting one, but as 
it is not shown at the Exhibition, we are unable to 
dwell more fully on it here. 

The first establishment met with in the bakeries’ 
shed, on entering from the east end, is that of Mr. 
J. Marshall, of 442, West Strand. This, in common 
with the other large displays in this section, com- 
prises a complete baker’s establishment, in which 
bread, cakes, buns, &c. are produced in considerable 
numbers, The different bakeries, we may here 








mention, are chiefly noticeable from the various 
forms of ovens they are worked by. The ovens in 
each establishment are unlike in principle, whereas 
in many cases the same machinery is shown on 
different stands. This being the case, we will 
first describe some of the principal machines 
exhibited, and treat of the ovens afterwards. 
On Mr. Marshall’s stand is one of Melvin’s dough- 
ing machines. -This consists of an iron trough, 
mounted on cast-iron standards, and in the interior 
of which the mixing blades, seven in number, are 
made to revolve. The latter receive their motion 
from suitable gearing at the end of the trough, the 
shafts on which the blades are mounted passing 
through the sides of the trough. The latter is 
tilted to discharge the dough, the motion of the 
blades assisting the action. 

On the next stand, that occupied by Messrs. 
Hill and Son, Mr. Paul Pfleiderer has a large dis- 
play of bread mixing and kneading machines. In 
our issue of December 26th, 1879, we gave a de- 
scription and illustration of these machines, since 
which time a few alterations have been made in 
some of the details of design. The principal of 
these machines shown at the Exhibition is what is 
known as a 15 B machine, which is said to be 
capable of kneading and mixing 700 lb. of dough at 
one operation. These machines are made with a 
capacity of from 141b. up to 2800 1b. of dough at one 
operation. The trough is tilted to discharge the 
mass by means of a vertical screw, which is attached 
at its lower end in such a manner that it will oscil- 
late in the direction required by the movement of 
the trough. This engages in a screw nut on the 
lower part of the trough. The tilting can be per- 
formed by power or hand as required. The in- 
genious manner in which the reversing of the blades 
is effected has already been described in our pre- 
vious notice. A dough-dividing machine is also 
shown on Messrs. Hill’s stand. It consists of a 
small circular table, fitted with a hollowed cap or 
lid, working on a hinge. The dough is placed on 
a table and compressed into a certain form by 
shutting the lid. By means of a lever a number of 
knives are caused to rise through slits provided in 
the table, and these cut up the dough into certain 
definite sizes. The knives in fact form so many 
partitions, by which the space between the table 
and the lid is equally divided up. 

Messrs. Joseph Baker and Sons have the largest 
collection of baking machinery in the Exhibition. 
This is being shown at work by Messrs. T. Watt 
and Sons, of Gledhow-terrace, S.W., who are prin- 
cipally engaged in producing what are known as 
angels, a species of confectionery which appears to 
have achieved a certain amount of notoriety from 
the fact that Miss Mary Anderson, the American 
actress, saying that it was one of the few things in 
England worth eating. 

Messrs. Baker adopt Thomson’s differential mo- 
tion, reversing, mixing, and kneading machine. 
The knives in this machine are placed on two 
cranks which revolve within the trough, being 
actuated by suitable gearing at the end. Both 
mixers can be made to revolve in the same direction 
or in opposite ways, and at similar or different 
speeds at will. When the machines are made with 
double-speed pulleys, they can be used for stirring 
the sponge or mixing the dough when a quick speed 
is most suitable. For kneading, greater power is 
required, and the slow speed is then used. When 
the mixers are made to revolve in opposite direc- 
tions at different speeds, they naturally pass each 
other at different points at each revolution, and it 
is claimed that a very efficient action is thus ob- 
tained, the mass of dough moving horizontally as 
well as vertically during the process. 

The largest piece of machinery in this stand is a 
‘*combined hard and soft dough biscuit gauging, 
cutting, and stamping machine, with scrap-separa- 
ting and self-panning apparatus.” This consists of 
a cast-iron framing about 14 ft. to 16 ft. in length ; 
on the upper part are certain rollers, over which 
continuous webs of a suitable textile fabric are 
caused to travel, The dough, which has been 
brought from the ‘‘ brake,” is first passed through 
a pair of rollers set the required distance apart ; 
this gauges the thickness which the biscuits will 
ultimately be. From the rollers, one of the webs 
mentioned carries the sheet of dough to the cutters, 
which stamp the biscuit into the desired shape, and 
at the same time imprint the name or device re- 
quired. The ‘‘scrap,” which consists of the original 
sheet, which is full of holes where the biscuits have 
been cut out, is then passed on to a web, and by it 
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carried to a receptacle provided ; the biscuits tra- 
velling along another web and collected at the end 
to be taken to the ovens. One roller on each web 
in the machine is fitted with tightening screws and 
sliding bearings, so that the webs can be always 
kept properly stretched. All the webs and dough 
rollers are worked by ratchet wheels and connecting 
rods from one adjustable crank-pin, so that the 
adjustment of the crank regulates the speed of the 
whole. A flour-sifting and mixing machine is also 
shown on this stand. It will sift and mix one sack of 
flour in from one to two minutes, when driven by 
hand power. The wire bottom of the sieve is 
formed to the segment of a circle, over which an 
agitator is caused to oscillate by means of a crank 
movement outside the sieve. The motion may be 
obtained by hand or power. Several other ma- 
chines used in the baking and confectionery trade 
are shown on this stand, such as currant cleaning 
and drying machines—a centrifugal ,machine being 
used for the latter process—cake mixing machines, 
mechanical whisks, peel cutters, muttin stoves, and 
apparatus of a similar kind. The ovens on the 
ditfevent stands are of various kinds, and are heated 
either by coal, coke, gas, or steam respectively. 
Mr. Marshall uses a form of gas oven which has 
recently been introduced by Messrs. Gibson and 
Booer, of Union-street, Southwark. It is internally 
tired, but in place of the ordinary furnace large jets 
of gas, burnt in atmospheric burners, are used. 
These distribute the heat under the crown of the 
oven in such a manner that, starting from the right- 
hand front angle, the flame is directed to the two 
opposite angles and then back to the register corner. 
Many advantages are claimed for the system ; 
cleanliness, ease of working, saving of time and 
labour being amongst them. Perhaps the feature 
that will tend more than any other towards the 
introduction of this plan is that an ordinary baker's 
oven, of which there are about 6000 in London at 
the present time, can easily and at small expense be 
converted for working in this way with gas. The 
inventor states that he can convert an ordinary oven 
to this system between the bakings and without 
interfering with the ordinary work to any serious 
extent. The absence of smoke is a matter that 
will particularly recommend itself to bakers who 
find it impossible to work the ordinary coal furnace 
without making some smoke and are at all times 
liable to be fined. The question of economy is one 
that will at once occur when the substitution of gas 
for coal is proposed, and on this point there 
appears to be some little -doubt. The inventor 
in a paper recently read before the Gas Insti- 
tute, stated that each oven will on an average 
consume 1000 cubic feet per day. The oven 
in the Exhibition was found after a month’s ex- 
perience to average 1250 cubic feet per night, and 
with this quantity an average of five batches is 
turned out ; this with gas at 3s. per cubic foot gives 
a total cost of 9$d. per batch for fuel. It is, how- 
ever, stated that the gain in weight to bread more 
than covers the cost of gas. This saving is effected 
by a better diffusion of the heat and the retention 
of the steam in the bread. 

Besides Mr. Marshall’s stand is a gas oven ex- 
hibited by Messrs. Benyon and Cox, of Torquay. 
This is a three-tier oven, and is composed of light 
sheet iron in two skins, the space between being 
packed with a non-conducting material. It is 
6 ft.'6 in. high, 7 ft. from front to back, and 
3 ft. 3in. wide. It is heated by one small gas fire, 
consisting of a series of ordinary Bray burners, 
which are placed under the bottom near the back. 
The heated gases pass through the flues under and 
over the tiers, communications being made for the 
purpose at the ends, and ultimately down the sides. 
Dampers are provided for directing the heat to 
any required part. By this method of carrying 
the heat down again to the level at which it 
entered, little or no draught is obtained and 
the heat from the gases has therefore ample time 
to be absorbed by the oven. There are in the 
furnace 50 H? Bray burners. All these are lit at 
starting when the oven is cold, but the required 
temperature once having been obtained 20 jets are 
ample to keep up the required degree of heat when 
the oven is briskly worked. In ordinary practice, 
however, 10 jets are sufficient. A batch of bread 
is turned out in the usual time, about one hour 
and a quarter. On the bottom of the ovens shelves 
are provided which pull right out so that the whole 
batch can be drawn at once. This oven will 
burn during the first hour of baking, when 20 
burners are alight, about 40 cubic feet of gas per 
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hour, when everything is thoroughly warmed 20 ft. 

er hour will be about the quantity required. 

he burners are made to burn 2 ft. per hour at 
lin. pressure. The practical working in the Exhi- 
bition shows, we are informed, that the oven can 
be worked for ten hours at the cost of 1s. 6d. This 
would represent about 1000 quartern loaves being 
baked. 

It will be noticed that Messrs. Benyon and Cox 
do not use the Bunsen burner, and they state that 
the result of their experience goes to show that the 
ordinary burner is preferable in their case. The 
burners are inclosed so that the gas and air are both 
brought to a very high temperature before combus- 
tion takes place. That perfect combustion is at- 
tained would appear to be proved by the fact that 
absolutely no soot is deposited on the flues. Mr. 
Cox informs us that he has wiped the bottom of 
the oven after it had been in use some time with 
a white cloth and has hardly soiled it. An oven 
similar to the one shown at the Exhibition, ex- 
cepting that it is mounted on wheels, is now in 
use at the camp at Wimbledon. Messrs. Hill and 
Son use the Mason continuous hot-air oven. Jn 
this case the furnace is placed at the back of the 
oven, the heated gases and products of combustion 
passing into a flue so that they are not brought into 
contact with the bread. The bottom of the oven 
consists of a travelling plate which can be drawn 
bodily out on a framing provided, so enabling the 
whole of the batch to be set and drawn at once. A 
small boiler is provided for generating steam to 
heat the water for the bakehouse, as well as for in- 
jecting into the oven when baking Vienna bread. 
The consumption of fuel is said to be very small, 
and no more is required for a two decker than for 
a single oven. 

On the adjoining stand the Perkins steam ovens 
are in use. These are heated by a series of wrought- 
iron tubes, which are welded up at both ends, a 
quantity of water having previously been placed in 
them. The ends of these tubes project into the 
furnace which is placed at the back of the oven. 
The tubes are inclined so that the lower portion is 
in the fire, and the heat is constantly carried away 
to the oven by means of the steam and water in the 
pipes. - Messrs. Perkins also show a navy oven on 
the same principle. This is composed of a double 
casing of light iron plating with a non-conducting 
material between. A military field oven mounted 
on wheels is also exhibited. ; 

On Messrs. Baker's stand the Bailey and Baker 
continuous oven is in use. In this case the heated 
gases are conveyed directly to the oven. What 
is known as a siphon flue is fitted, and this it 
is said permits of the escape of gas and products 
of combustion during baking without entailing any 
loss of heat. By means of dampers in the flues the 
heat can be directed to any desired spet. The 
Duntonknoll stone oven soles are shown on this 
stand. They are said to be better than the ordi- 
nary tile bottoms on account of their heat-retaining 
properties. It is to be regretted that Messrs. Hill 
and Sons do not illustrate their method of making 
whole meal bread, for the preduction of which they 
are so celebrated. The virtues of whole meal bread 
have been fully discussed of late. There appears 
to be little doubt that we throw away a large part 
of the nutritive constituents of the wheat berry 
when the middlings, sharps, and pollard are taken 
away. It has been objected, however, by some 
that the fibrine in the outer parts of the grain is not 
entirely assimilated, as the food is hurried through 
the system by the exciting action which the coarser 
particles has on the intestines. There is one thing, 
however, that can be claimed for bread made from 
whole meal. It is a fine natural aperient which 
leaves no reactionary effect behind it as is the case 
with nearly all, if not all, drugs taken for a similar 
purpose, 


NOTES. 


Marsu Gas as A REFRIGERATOR. 

THE pneumatic machine employed by M. Wro- 
blewski in liquefying and evaporating ethylene and 
oxygen to produce iritense colds, has also been re- 
cently used by him to evaporate liquid ‘marsh gas. 
He has thus obtained a temperature of —155 deg. 
and —160 deg. C., which is the temperature of 
ebullition of the liquid gas. It is a useful tempe- 
rature as coming between the temperatures of 
— 144 deg. C. and — 184 deg. C., which are ob- 
tained with ethylene and oxygen; but it varies 
with the degree of purity of the gas. Oxygen, at- 





mospheric air, nitrogen, and carbonic oxide cooled 
with the marsh gas, can be liquefied under feeble 
pressures, so that a chemist who succeeds in pro- 
ducing pure marsh gas easily and economically will 
render a service to science. 


Tue INpucTION Spark IN ANALYSIS. 

An interesting application of the induction spark 
in analysing benzine, toluene, and aniline has been 
made by M. Destrem, and brought before the French 
Academy of Sciences. The apparatus used was 
an electro-analyser of Hoffmann, with a medium- 
sized induction coil actuated by three Bunsen 
elements. The spark was taken between two 
platinum electrodes immersed in the liquids under 
test. Soon after it begins to pass, bubbles of gas 
form round the electrodes and carbon soot is 
separated from the liquid. In aniline there is less 
carbon liberated and it falls to the bottom more 
quickly than in the other two liquids mentioned. 
In the gaseous mixture coming from the decomposi- 
tion of these carbonaceous substances, M. Destrem 
finds for benzine acetylene 42 per cent. to 43 per 
cent., hydrogen 57 per cent. to 58 per cent. ; for 
toluene acetylene 23 per cent. to 24 per cent., 
hydrogen 76 per cent. to 77 per cent. ; for aniline 
acetylene 21 per cent., hydrogen 65 per cent., 
eyanhydric acid 9 per cent., and nitrogen 10 per 
cent. After the action of the spark he finds besides 
the carbon deposited from the benzine and toluene, 
some diphenyl and a reddish brown paste, soluble 
in the carburates, which is easily isolated, either 
by concentration or cooling. 


Evectric Resistance oF GLass. 

Messrs. T. Gray, A. Gray, and J. J. Dobbie, of 
Glasgow University, have been investigating the 
electrical resistance of various kinds of flint glass, 
as made by different makers, with a view to find 
out the relations existing between the resistance 
and the chemical constitution of the glass. The 
tests were made by immersing flasks of the glass in 
mercury and filling up the interior with mercury. 
The mercury formed electrodes to convey the 
current from 120 Daniell cells through the glass ; 
and the resistance was ‘measured by a high resist- 
ance astatic galvanometer. They found that the 


‘resistance oi the glass increased with the per- 


centage of lead in the glass, and also with the 
density, but diminished as the percentage of alkali 
in the glass increased. The best specimen tried 
contained over 40 per cent. of lead oxide, and had 
a density of 3.141. Its specific resistance at a 
temperature of 130 deg. Cent., was 8400 x 10" ohms 
between two opposite faces of a centimetre cube. 
The experizients show that the resistance of glass 
is halved by an increase of about 8} deg. Cent. 
This rule holds for a considerable range of tempe- 
rature, hence the approximate resistance of glass at 
a certain temperature may be estimated. In taking 
the temperature observations, the glass flasks were 
heated by means of a sand bath. 


THE AMBULANCE EXPERIMENTS. 

The recent experiments at Aldershot with the 
electric light ambulance tonsisted in searching for 
wounded men on the Redan Hill after a supposed 
battle ; the means employed in the darkness to 
discover the wounded men being an arc lamp fitted 
to a tripod and provided with appliances for con- 
densing, spreading, and directing the light. The 
electrical generating apparatus, including a Gramme 
dynamo fed by a Brotherhood engine of three 
horse-power, was all contained in a strong iron 
carriage on wheels. The engine had cylinders of 
80 mm. diameter and was supplied by steam of 
90 lb. pressure from a Field boiler, the whole plant 
weighing, when in working order, about three tons. 
The lamp had carbons 13 mm. in diameter and was 
hand regulated, the light being directed by a 
Mangin reflector and a horizontal dispersive lens. 
A double cable of about 50 yards of insulated wire 
served to conduct the current to the lamp and 
permit of changes of position for the light. The 
electrical arrangements were carried out by Messrs. 
Woodhouse and Rawson ; the ambulance operations 
by Surgeon H. R. O. Cross, of the Army Medical 
Department and instructor of the Training School 
at Aldershot, and the expense was borne by the 
National Society for Aid to Sick and Wounded in 
War. One hundred mock wounded were dispersed 
over the ground and a column of the Army 
Hospital Corps moved forward at the same time 
searching the ground for the fallen men. Mock 
dressings were also applied to factitious wounds 
and a vraisemblance given to the operations so as 


to test the light as well as possible. The ex- 
periment was on the whole successful, but the 
intermittence of the light on this, the first trial, 
was unfavourable to such work as amputating ; nor 
was the experiment altogether free from the likeli- 
hood of attracting the fire of anenemy. Further 
tests will shortly be made in the Green Park. The 
system isa commendable one, and is already adopted 
in France, Austria, and other Continental countries, 


A New Sattretre Bep.* 

To the eastward of Cocha-bamba, in Bolivia, 
South America, an immense saline deposit has been 
discovered near the village of Arané. Analysed by 
M. Sacc, the ingredients are potassic nitrite, 60.70 ; 
borax, and traces of salt and water, 30.70 ; organic 
matter, 8.60 per cent. On dissolving this mixture 
in boiling water and cooling it, a plentiful crystalli- 
sation of pure saltpetre is obtained. The soil on 
which the bed lies is brown and inodorous when it 
is dry, but when moistened it gives out an odour of 
carbonate and sulphhydrate of ammonia. M. Sacc 
has found it composed of incombustible residue, 
74.20 ; borax and salts, 15.50; and organic matter 
with water and ammoniacal salts, 10.30 per cent. 
The incombustible residue is formed of a very fine 
sand, and of phosphate of lime, magnesia, and iron, 
in large proportion. The saltpetre has evidently 
originated from the oxidation of the ammoniacal 
salts of the soil in presence of potash and soda pro- 
duced by the slow decomposition of the schists on 
which they rest. The potassic nitrate has mounted 
by capillarity to the surface of the soil, whilst the 
diliquescent nitrate of soda has been drawn by the 
rains towards the dry and warm regions of the 
coast, where it forms the beds of nitrate of soda 
actually worked in Chili. As immense quantities 
of fossil bones are found in the soil around Arané, 
it is possible that the saltpetre beds there, which 
are capable. of supplying the whole world, are a 
result of the decomposition of a vast deposit of ante- 
diluvian animal remains. 


Tue ProgecTeD ALGERIAN SEA. 

The proposal of Col. Roudaire and M. de Lesseps 
to flood the dry bed of-the Shotts in the south of 
Algeria, and thus create a North African inland 
sea, has of late met with a good deal of unfavourable 
criticism in the French Academy of Sciences, one 
critic, M. Cosson, asserting that, though M. 
Roudaire has abandoned the idea that the Shotts 
was the Triton Bay of the ancients, and though a 
Commission of Inquiry has pronounced unfavour- 
ably on the project, he, M. Roudaire, still 
clings to his original plan. Another critic, M. 
Letourneux, protests against the French Govern- 
ment giving any countenance to the scheme, 
which, in his opinion, would cause the com- 
plete ruin and destruction of Belad-el-Djerid and 
Souf. M. de Lesseps has replied to these criti- 
cisms, that M. Roudaire has not abandoned his 
theory that the Shotts is the same locality as the 
Triton Bay ; but, on the contrary, is still engaged 
in supporting it ; and he points out that the French 
Academy of Sciences has examined the project and 
regarded it in a favourable light. Moreover, the 
Commission, nominated by M. de Freycinet, has, 
he asserts, demonstrated the advantages of the 
plan, and has never disapproved of it, and, though 
they will not assist the enterprise, they are far 
from wishing to oppose it, provided it be carried 
out by private means. A group of projectors have 
already been formed and will begin to construct a 
port at the mouth of the Oued-Melah, a work whose 
importance requires no demonstration, since there 
is no shelter on the Tunisian coast, between Tunis 
and Tripoli, a distance of some 420 miles. 


New E tectric Batrerizs. 

A novel thermo-chemical battery has been in- 
vented by M. Vincent Riatti, professor in the Poly- 
technic School at Torli (Italy). The production of 
the current results from the difference of tempera- 
ture of two layers or strata lying at different levels 
in a vessel filled with liquid. The cell consists of 
a wooden box or vessel traversed by two copper 
pipes placed the one over the other, and separated 
by a distance.equal to about half the height of the 
vessel, which is filled with a solution of sulphate of 
copper. A current of steam passes through the 
upper tube, and a current of cold water in the 
lower, with the effect that copper is deposited on 
the latter, while the substance of the former is 
reduced. By changing, from time to time, the 
position of the tubes, equilibrium is established. 





This battery is said to work well and not to polarise, 
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but up to the present no practical information as to 
its performance has been published, and conse- 
quently we cannot do more than call attention to 
the principle of its action. M. Grimfeld, of 
Vienna, has devised a modification of the Callaud 
battery, in which there is employed a glass vase 
divided in two by a mid partition half the height of 
the vase. The two upper halves are thus in free 
communication, while the two lower halves are 
separated by the partition. In the bottom of one 
of the cells is placed the disc of copper ; the zinc is 
at the top of the other. By this arrangement the 
deposition on the copper of black particles falling 
from the zinc is avoided ; at the same time, how- 
ever, the resistance of the cell is increased and its 
cost augmented. A modification of the Leclanché 
element has received from its author, M. Fein, of 
Stuttgard, the name ‘‘ immersion battery.” It con- 
sists of a glass vase at the bottom of which is placed a 
layer of binoxide of manganese. The vase is closed 
by a cover carrying a carbon, and a ring of zine. 
An inverted flask filled with a solution of chloride 
of ammonium keeps up the supply of liquid. 


Tue Fintanp Potar EXPEDITION. 

M. Lemstrém has published the chief results of 
the Finland Polar expedition of 1883-84. The 
scientific observations were made at Sodankyla 
(latitude, 67 deg. 24.6 min. north; longitude, 27 
deg. 17.3 min. east of Greenwich) and at Kultala 
(latitude, 68 deg. 29.5 min. north ; longitude, 26 
deg. 39.4 min. east). The earth currents were 
studied from September, 1882 to September, 1883, 
at the same time as the magnetic variations. Two 
conductors of copper wire, running from north to 
south and east to west for about 5 kilometres, termi- 
nated in platinum plates buried to a depth of 1.3 
metres. The wires were insulated on telegraph poles 
and a sensitive galvanometer was interposed in the 
circuit of each. Wires of iron were also used with 
plates about 2.5 kilometres apart. At Kultala the 
earth plates were plunged in the river Fralo and 
its tributaries. With a Mascart electrometer 
giving eighteen divisions for a volt, and with the 
galvanometer, the perturbing forces due to the 
polarisation could be eliminated. From the fact 
that the variations of current in the east and 
west wires was very slight, M. Lemstrém is inclined 
to believe that there is a belt of earth currents 
round the pole. The magnetic variations were 
found to be intimately associated with those of the 
earth currents. The atmospheric currents were 
observed with the wire network, which we have 
already referred to in a former note. At Kultata, 
four of these nettings of wire, with brass dis- 
charging points and zine earth connections, were 
erected at different heights ona mountain side. With 
these it was found if two discharging nets of similar 
construction and at the same height, were connected 
together through a galvanometer, no current was 
observed. With one net higher than the other, 
and both connected, a current was sent from the 
higher to the lower. The electromotive force of 
the currents observed did not rise above .326 volt 
(on March 20). Near the surface of the earth 
there is a layer of air which has a much greater 
electric density than layers higher up. The mini- 
mum density was formed at a height of 3 to 9 
metres. During the aurora the atmospheric cur- 
rent was always positive, that is to say, going from 
the atmosphere to the earth; at some other times 
it was negative. With regard to the artificial 
aurora sometimes seen crowning the discharging net- 
works, M. Lamstrém states that they showed either 
diffused light, or visible rays. They were observed 
by the naked eye and by the spectroscope, which 
showed the lines of the polar aurora. A Holtz 
machine working in connection with the wires 
could reinforce the effect under favourable circum- 
stances. If the moon was high the phenomenon 
was never seen with the naked eye. 








THE LATE MR. THOMAS ELLIS. 

WE regret to record the death on Monday last, at 
his residence, Whittington Lodge, Bridge of Allan, of 
Mr. Thomas Ellis, proprietor of the .North British 
Iron Works, Coatbridge. Mr. Ellis was a Shrop- 
shire man by birth, but eventually he became very 
deeply identified with the iron manufacture in Scot- 
land; indeed, by long residence in Lanarkshire, he 
had become almost a Scotchman. His father was a 
cabinet-maker at Wittington, in Salop, and young 
Ellis was left an orphan before he had had an oppor- 
tunity of choosing the direction which his future 
life should take. In due course he elected to enter 





the rolling mill department of one of the local iron 
works, and by the time that he was twenty-two years 
of age he had acquired no mean amount of skill both 
as an iron roller and as a puddler. 

At that time he was induced to turn his face in 
the direction of Scotland to seek his fortune, as 
many other English ironworkers had done before him. 
On arriving at Glasgow he found employment at 
Govan Bar Iron Works, belonging to Mr. William 
Dixon, who was the son of another immigrant from 
England. The establishment just named was for many 
years one of the largest of its kind, if not, indeed, the 
very largest north of the Tweed. Thomas Ellis was 
employed for some time in the bar mills at Dixon’s 
Iron Works, and his first change was to the forge 
department of the famous Dundyvan Iron Works, Coat- 
bridge. He subsequently returned to the Govan 
Works, where he was placed in a position of trust. 

Mr. Ellis wext made a still more important step, 
namely, to become an ironmaster himself in the Coat- 
bridge district. That was in or about the year 1856, 
and when he about thirty-eight years of age. During 
the.next dozen years or so he was a member of two 
or three partnerships carrying on small iron works 
—the Phenix and the Globe—and in that way he 
came to be very well known throughout the Scotch 
iron trade, and acquired the confidence and esteem of 
a large number of merchants and consumers of iron. 
Some fifteen or sixteen years ago Mr. Ellis acquired 
a large plot of ground on the estate of Dundyvan, and 
erected on it a small iron works, which has since 
grown to be the most extensive establishment of the 
sort in Scotland, the material produced being éxclu- 
sively bar iron. Mr. Ellis was a thoroughly accomplished 
worker in iron, and for years there was not better bar 
iron in the market than that which bore his well- 
know ‘‘N. B. crown” brand, a brand that has long been 
a favourite wherever bar iron is in request. The pro- 
duce of the North British Iron Works is of great 
variety, and yet it does not embrace anything beyond 
4 in. rounds and squares and 7 in. flat bars and 
angles. There are now in the works fully forty 
puddling furnaces, including the doubles and singles, 
those that are in use and others in course of 
erection. In addition there are ten mill furnaces, 
two forge trains, four steam hammers, and five 
separate rolling mills. One feature of the works 
is that each mill and forge train has its own 
driving engine, a fact which leads us to mention 
that the number of separate steam engines about the 
works is unusually great. The number of hands 
employed within the works is generally about 500— 
sometimes rather more—and is specially worthy of 
notice that the ‘‘N. B.” works have scarcely ever 
suffered from dull trade or slackness of demand. The 
average output of bar iron finished for market is about 
2000 tons, 

Mr. Ellis has always been in the van in adopting 
improvements in furnaces, in machinery, and in new 
processes. It may be remembered by many of the 
members of the Iron and Steel Institute that when the 
Glasgow meeting of that body was held in the year 1872 
he had a ‘‘ Dormoy” puddling furnace in operation for 
their inspection. At present there are several double- 
puddling firms at work with Pickles’s mechanical 
puddler. Amongst the other mechanical novelties 
within the works we may mention a very clever 
machine—Mr, Ellis’s own invention—for planishing or 
polishing round bars for shafting. Some very excellent 
specimens of the work done by this machine were 
shown in the collection of exhibits which Mr. Ellis 
sent to the Engineering and Metal Trades Exhibition 
held in London last year. Several years ago Mr. 
Ellis started the manufacture of wire on a very large 
scale, and he was the first person to succeed in making 
first-class marketable wire from Scotch iron. His 
special plant consisted of a splendid rolling mill and no 
fewer than eighteen wire-drawing blocks, together 
with the requisite annealing furnaces, &c. At present 
the wire-making plant is at astandstill, as it is scarcely 
possible for the manufacturers of this country to com- 
pete successfully with those of Germany. 

Mr. Ellis was honourable in all his dealings, and his 
workmen had the highest esteem and regard for him. 
Rarely, if ever, did a wages strike arise amongst them. 
He was sixty-six years of age at his death, and he has 
left a widow (daughter of the late Mr. James Leonard, 
of Gateshead) and a grown-up family, two of whom are 
sons connected with his iron works. 








NOTES FROM THE UNITED STATES. 

PHILADELPHIA, July 18, 1884. 
A GREAT deal of interest is felt in the discovery of 
tin in Amherst and Rockbridge counties, Virginia. 
Prospecting is going on, and giving a good showing of 
cassiterite. Representatives of the owners of the 
territory are in communication with parties in England, 
with a view to interesting them in the development of 
the region, and it is stated that parties from there 
will shortly arrive here, in order to make further 
investigations. Deposits of oxide of zinc have been 
found in the tunnel head or upper portion of the stack 





of the Lowmoor furnace of the Allegheny Iron Moun- 
tain Company. These deposits are large, and will 
probably be developed. Less southern iron is coming 
into northern markets, as tidewater prices have de- 
clined to a limit which forbid further shipments. The 
copper market has been unusually stagnant. 2000 tons 
have been shipped abroad, 1500 tons for-England. The 
Lake companies expect to export about 7000 tons 
between this time and. the close of the year. The lead 
market closed dull, and spelter and zine are utterly 
demoralised. Steel rails are selling in small lots at 
30 dols. to 31 dols. at mill. A further drop is rumoured, 
and it is stated that 20 dols. would be readily accepted 
for large lots, for late delivery ; but there is no dispo- 
sition on the part of railway builders to anticipate 
requirements under any consideration. We have 275 
furnaces in blast at present, and there is no immediate 
probability of the number being increased, for some 
weeks at least. Bessemer pig is selling very slowly at 
19 dols. to 19.50dols, at tidewater ; spiegeleisen is quoted 
at 23 dols. for 10 per cent., 28 dols. yr 20 per cent., and 
78 dols for 80 per cent. ferro-manganese. 
are quoted at 38dols to 40dols. German crop ends 
are offered at 21 dols. The outlook for railway con- 
struction is anything but encouraging at present, but 
it is probable that upwards of 3000 miles of road will 
be constructed before the close of the year. No. 1 
foundry iron is selling at from 19 dols. to 21 dols. at 
tidewater. Best makes of grey forge command 18 dols. 
Manufactured iron of all kinds is very dull. The 
merchant mills have nearly all resumed, after the 
summer rest, but very few of them have many orders 
ahead. The nail trade is depressed, as most of the 
season requirements have been anticipated. The 
structural mills are busier than others. Common plate 
iron sells at 2 cents per pound ; beams and channels 
3.25 in large lots. The supply of old material is large, 
and holders ask 19dols. to 19.50dols. for old rails. 
Throughout the west the iron trade is lifeless. There 
are some orders on hand for fal deliveries, but buyers 
refuse to take any risks. The Baltimore and Ohio, the 
Bankers and Merchants’, and the Postal Telegraph com- 
panies have formed a combination, which will work 
against the Western Union. The mileage of the 
Bankers and Merchants’ Company has been increased 
from 30,000 to 55,000 miles within six months. The 
total mileage of the combination is 120,000 miles. This 
combination reaches all the important trade centres 
and large cities, and touches about 80 per cent. of the 
entire telegraphic trattic of the United States, Adding 
the leased wires furnished: to brokers, merchants, and 
and others, the aggregate mileage is nearly as great as 
that of the Western Union. There will be a money 
transfer system added. The Western Union will find 
this combination a powerful one, and some sharp 
cutting of rates may be looked for. 


Steel blooms 








ELECTRIC LIGHTING NOTES. 

Ir will be remembered that six months ago the 
Anglo-American Electrie Light Corporation reorganised 
itself, writing off the losses of the past year in readi- 
ness to return to its former functions of a company 
dealing direct with the public. It had released such 
of the subsidiary companies as still existed from the 
obligation of supplying Brush machinery solely, and 
had obtained from them the right to enter their dis- 
tricts. Many of the companies had already lapsed, 
and their licenses, according to the terms of the agree- 
ment, had reverted to the Corporation, which thus had 
practically the whole country before them as a field of 
operation. During the slack time a complete system 
of incandescence lighting had been elaborated, and 
when freed from its financial burdens, the Brush Com- 
pany came again boldly before the public, and took its 
place with youthful energy among competitors, many 
of whom fancied it was already dead, and awaiting 
decent burial at the hands of the Court. Six months 
have since elapsed, and the directors now report that 
the half-year’s working shows a net profit on trading, 
after including exceptional law charges, and after 
making provision for all book losses and depreciation 
of property. This result, they say, warrants the hope 
that with even a partial revival of electric lighting 
enterprise the Corporation will be able to make fair 
returns on the capital. They have been successful in 
establishing the reputation for high efficiency of their 
Victoria dynamos and lamps for incandescence light- 
ing, and their suitability for ship lighting, and con- 
tracts have been obtained from the Admiralty for 
fitting up the Colossus, Triumph, Raleigh, Bacchante, 
and Conqueror. They have an experimental installa- 
tion at Buckingham Palace, and have done & large 
foreign trade. In consequence of the liquidation of the 
Metropolitan Brush Company, an important area has 
reverted entirely to the parent company. 








WATER IN QUEENSLAND.—The Queensland Colonial 
Treasurer has received a telegram from Mr. Henderson, 
hydraulic engineer, stating that good water has been 
struck at Hadley’s Creek, about forty miles from Mutta- 
burra, on the Minton road. The bore is down 305 ft., 
and the yield is 126 gallons per hour, - 
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8.8. “KNICKERBOCKER.” 























WE are indebted ta The Mechanical Engineer (New 
York), for the following account and illustration of the 
very ingenious way in which a jury rudder was rigged in 
mid-ocean. 

The steamship Knickerbocker, Captain Frank Kemble, 
of the rj semen Line, from New Orleans, arrived at this 
port on Wednesday morning, April 23rd, steering with a 
jury rudder rigged at sea, Captain Kemble reported 
that during a heavy north-east gale on Sunday afternoon, 
about 120 miles S.S.W. from Cape Hatteras, the rudder 
and rudder-post were carried away. During the con- 
tinuance of the gale the steamer was steered by towing a 
heavy hawser astern, which by judicious use of the sails 
enabled the vessel head on to wind and sea, and to pro- 
ceed on the voyage toward New York. Captain Kemble 
at once set to work to build a jury rudder on deck, made 
from cargo gaffs and spars, with cross - pieces securely 
nailed and fastened with strong lashings and strains, as 
shown in accompanying drawing taken on the dock from 
the rudder itself. On Tuesday morning the weather had 
sufficiently moderated to enable the captain to get the 
rudder in position, and to secure it in place, further pro- 
tected by guys running along each side of the ship to the 
deck amidship, and kept from getting foul of the propeller 
by guys running to the end of a spar projecting over the 
stern of the ship, then steering by lines running througn 
blocks at the end of another spar (placed amidships), thence 
to blocks on the mast, and so down to the deck. Thus 
rigged, the ship was readily and successfully steered to her 
destination, refusing all assistance, coming in past Sandy 
Hook and up channel to the Quarantine Station at Staten 
Island. Captain Kemble telegraphed to his owners and 
came to wharf a little later, employing only a tug to assist 
the ship into her berth at Pier 9, N. R. 

The Knickerbocker is a large and valuable steamer and 
had full cargo and forty passengers. The vessel and cargo 
were ribably worth at least half a million dollars. Cap- 
tain Kemble deserves great credit for his ability in im- 
provising this successful and ingenious steering appliance, 
which enabled the steamer to complete her voyage without 
other assistance, saving her owners and the underwriters 
from large salvage and other expenses and trouble, which 
follow accepting assistance at sea. 








NOTES FROM THE SOUTH-WEST. 

Dock Matters at Bristol.—A_ special meeting of the 
Bristol Town Council was held on Tuesday, to consider a 
report from the Parliamentary Bills Committee with 
reference to the purchase of the Avonmouth and Portis- 
head Docks. The Mayor of Bristol (Mr. J. D. Weston) 


presided. The report of the committee mentioned that 
arrangements had been made under which the Portishead 
Company would at once sell out their whole interest in 
both pier and railway to the Great Western Railway 
Company, without retaining any management of or 
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The committee also reported that 


interest in either. 
both the Great Western and the Midland Railway Com- 
panies had given up the limitation of the tonnage of the 
vessels to which the deferential tonnage rate was to apply. 


As far as they could judge, the committee were of opinion 
that the Docks Purchase Act, as passed by the Lords, fairly 
carried out the terms of the purchase approved by the 
council on the 19th of February last. The mayor moved 
the following resolution: ‘‘ That the report of the Par- 
liamentary Bills Committee be approved, and that, sub- 
ject to present arrangements for the immediate and com- 
plete transfer of the pier and railway undertaking of the 
Portishead Dock Company to the Great Western Railway 
Company, mentioned in the report, being carried into 
effect by the Railway Act, to the introduction into the 
Docks Purchase Act, of the consequent alterations neces- 
sary, and that the clauses carrying out the arrangement 
as to the deferential rate, mentioned in the report, giving 
the corporation use of the pier, fur the purpose of vessels 
entering or leaving the dock, and preventing the pier from 
being used for loading and discharging grain and mer- 
chandise, and if provisions making it incumbent upon the 
companies to complete their titles to the property ac- 
quired for the purposes of their several undertakings, so 
that all interest therein might be conveyed by them direct 
to the corporation, and on satisfactory evidence of the 
titles of the companies to the several properties to be 
transferred, and as to the arrangements between the 
Portishead-Company and the Portishead Warehouse Com- 
pany being finished, the committee be instructed to pro- 
ceed with the promotion of the Docks Purchase Act, and 
endeavour to get it passed by the House of Commons.” He 
explained at length the details of the negotiations, and 
said that if the council acquired the docks he thought they 
might safely consider that their loss on working .them 
would not exceed on the outside from 6000/. to 80007. per 
annum. He thought, however, they might look for an 
increase of trade in the future. With the opening of the 
Severn Tunnel he believed they might fairly look forward 
to a very considerable increase of traffic, After some dis- 
cussion the resolution was carried. ; 


Cardiff.—Small steam coal is being disposed of without 
difficulty, and, indeed, in some instances pressure is being 
felt. Patent fuel continues to maintain the improvement 
recently noticed in it, being quoted at about 10s. 3d. 
per ton. The iron ore trade remains quiet. Last week’s 
clearances comprised 139,511 toms of coal, 1565 tons of 
patent fuel, and 2260 tons of iron. From Bilbao there 
were received 11,479 tons of iron ore, and 2130 tons came 
to hand from other sources. 

Newport (Alecandra) Dock.—The extension of this dock 
has been commenced. 

Pontypridd, Caerphilly, and Newport Railway.—On 
Friday the Great Western Railway Company withdrew 
its opposition to the opening of this line, and long coal 


trains passed down to Newport over it from Pontypridd. 
Afterwards a long train of empty wagons proceeded over 
it through Pontypridd to Aberdare. 


The Severn Tunnel.—On Thursday evening several of 
the directors of the Great Western Railway arrived in 
Bristol. The object of the visit was tomake an efficient 
inspection of the progress of the works in the Severn 
Tunnel, prior to the half-yearly meeting of the Great 
Western Company. On Friday morning they proceeded 
by train to Pilring, where they alighted, and walked 
down the cutting in course of construction to the Severn 
Tunnel. The party included Sir Daniel Gooch, the chair- 
man; Sir A. Hood, the vice-chairman; Mr. Michael Castle, 
Mr. MaclIver, M.P.,&c. They were met at the mouth 
of the tunnel by the contractor, Mr. T. A. Walker, and 
his staff, together with the resident engineer, Mr. 
A. W. Gooch, and the party walked through the tunnel, 
making a minute inspectign of the works, which they 
found in a forward state. 


Newport.—Steam coal has remained without much 
change. The house coal market is an easy condition. 
The iron ore trade still continues depressed. The quan- 
tity of iron cleared last week was 3522 tons forwarded to 
the following destinations : Santos, 632 tons ; New York, 
1760 tons ; and Talcahuano, 1130 tons. The Dowlais 
Works have again started after a recent stoppage, and 
are stated to be going on well. Last week’s coal clearances 
were 53,813 tons. From Bilbao there arrived 3990 tons of 
iron ore, and 2930 tons came to hand from other sources. 








FOREIGN AND COLONIAL NOTES. 
Canadian Canals.—The Canadian Government has 
abolished the tolls on its canals for the year, as an experi- 
ment. The possible effect on Canadian railways is awaited 
with considerable interest. 


Alexandria.—Considerable activity prevailed in the 
port of Alexandria last year, in consequence of the fre- 
quent visits of English ships of war. In all, 466 ships 
were moored along the quay last year, exclusive of the 
steamers of the Peninsular and Oriental Steam Navigation 
Company. The corresponding number of vessels entering 
the port in 1882 was 291 ; and in 1881, 382. The revenue 
collected at the port in 1883 was 70,597/., as compared 
with 66,658. in 1882. 

English Steel Rails in Italy._-An English firm is stated 
to have accepted a contract for 3000 tons of steel rails to 
be delivered free in Italy at 5/. per ton. 


German Coal Mining.—The deliveries of coal from the 
Sarrebruck district in May were 506,000 tons in round 
figures, as compared with 476,000/. tons in round figures 
in May, 1583 


Spanish Railways.—The French and Spanish Govern- 
ments have agreed to an extension of the Madrid, Sara- 
gossa, and Alicante Railway, vid Huesca and ,Canfranc, 
as far as Oloron in France, The new line will comprise a 
tunnel 24 miles in length. 


Ontario and Quebec Railway.—This line is expected to 
be opened in the course of this month. 


Telephonic Conversation.—That it is possible to carry on 
conversation by telephone at a distance of 1200 miles has 
been fully demonstrated in Cincinnati. An instrument 
was recently placed in the operating-room of the Balti- 
more and Ohio Telegraphic Company, and another 
in the cellar. They were first connected with wires to 
and from Chillicothe, a distance of nearly 200 miles. 
Conversation: was heard distinctly. The distance was 
gradually increased until Baltimore, 1200 miles away, was 
reached. The same result foliowed, the tones of voice 
being quite distinct. 

Copper in Natal.—A rich discovery of copper near 
Maritzburg is reported. A sample of the ore has been 
sent to England to be analysed. 


Yet Another Atlantic Cable.—Stock for a new Atlantic 
cable is stated to have been largely subscribed for in Copen- 
hagen. It is proposed to start from Thurso, in Scotland, 
from there to run to the Faroe Islands, thence to Ice- 
land, and from Iceland to the west coast of Greenland. 
From this latter point the cable would dip southward to 
Lawrence Bay, striking the American continent finally at 
Gaspe Harbour. The total length of the cable is 3150 miles. 
The longest section will, however, be under 900 miles in 
length, and it is anticipated that for that reason it would 
do the work of any two of the cables now uniting Europe 
with America. 


The Telephone in Russia.—The Russian authorities have 
recently placed telephones in all their public offices and 
in the principal fortresses throughout the Russian empire. 


The Belgian Coal Trade.—In the first five months of 
this year Belgium exported 1,884,398 tons of coal, as com- 
pared with 1,617,292 tons in the corresponding period of 
1883. In these totals the exports of coal to France 
figured for 1,782,621 tons and 1,510,799 tons respectively. 
It will be seen that the exports have made a sensible 
progress this year. 


Spanish Railways.—A_ section from Pontevedra to Re- 
dondela has just been inaugurated. The length of this 
newly opened section is 11f miles. A concession has just 
been granted of a line from Segovia to Villalva. 


Railways in Finland.—The cost of a line from St. 
Petersburg to Helsingfors has been 2,176,868/., and the 
Government in 1883 made a clear profit .of over six per 
cent. on the working, but as the capital was raised by an 
issue of obligations, this line gave the Finnish Govern- 
ment about 7} per cent. in 1883 on the money invested by 
it. A linemore recently made, from Abo to Tammerfors, 





&c., cost 1,015,250/., of which 78,0647, is already paid off, 
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and this line yielded nearly three per cent. profit in 1883. 
The Hangohead line, commenced by a private company, 
has been bought by the Government ; in 1883 there was a 


gross loss on the working of 21307. Seeing the results 
of the lines already established, the Finnish Senate has 


voted 75,000/., to commence on a line from Willmen- 
strand to a point on the line from Rickimaki to the St. 
Petersburg line, and also another 75,000/. to commence a 
line joining existing lines to Bjornebérg. 

Portuguese Telegraphy.—The Portuguese Government 
has concluded a convention for the laying of a telegraphic 
cable from St. Vincent to Santiago ( _ Verd) and 
from Senegal to Guinea, St. Thomas, and Angola. 


New York Elevated Railroads.—The managers of the 
New York elevated railroad system are contemplating an 
extension of the Second Avenue line as soon as the plan of 
merger of the three companies is formally adopted by 
their stockholders. No doubt is expressed that the plan 
will be carried through, a gr women of action on the 
part of ‘the Metropolitan Company being regarded 
merely as precautionary. The extension scheme proposes 
the carrying of the Second Avenue line down South- 
street from the existing station at Canal-street to South 
Ferry. 

South Australian Railways.—In a special report which 
has been prepared by Mr. H. C. Mais, the colonial 
engineer-in-chief, it is mentioned that the length of the 
lines of railway in South Australia, which are open for 
traffic, are: Double lines, 8? miles; single lines, 8944 
miles ; total length of railways, 903 miles. The cost, ex- 
clusive of the rolling stock, has been 4,795,186/., the 
average cost being 5310/. per mile. 

The Eucalyptus and Water Supply.—Baron Von Mueller 
has sent to the Victorian Water Supply Department a 
long report as to the powers of the eucalyptus tree to 
absorb water, and to condense into water the moisture in 
the air. He speaks highly of the remarkable powers of 
these trees in this direction as well established, and urges 
judicious tree planting as an auxiliary measure for main- 
taining and augmenting the water supply. 


A Cantilever Bridge at Louisville—A second bridge 
over the Ohio, between Louisville and New Albany, is an 
assured fact. The bridge is being built by the Delaware 
Bridge Company, of Trenton, New Jersey. The bridge 
will be on the same plan as one recently erected near 
Niagara Falls, and it will be 2452 ft. long, with two 
channel spans. The first of these will be over the canal, 
from” between Thirty-second and Thirty-third streets to 
the lower end of Sand Island, and will be 483 ft. in 
length. The other channel span on the Indiana side is 
to be 480 ft. in length. The bridge will be 54 ft. wide 
and there will be two wagon tracks and two railroad 
tracks, besides a passage way for foot-passengers on either 
side. The bridge, it is estimated, will cost 1,600,000 dols. 


American Telegraphy.—A contract between the Mackay- 
Bennett Cable Company and the Bankers’ and Merchants’ 
Telegraph Company, gives the alliance control of an 
ocean and land system of rg og om which will make it a 
formidable competitor with the Western Union Telegraph 
Company. At the same time, it is difficult to see how 
the Mackay-Bennett cable is to be worked at a loss. 
Sooner or later all competitive Atlantic telegraph lines 
have to make common cause in order to avert the inevit- 
able ruin which otherwise awaits them. 


Iron Minerals in France.—The imports of iron mine- 
rals into France in the first five months of this year 
amounted to 555,067 tons, as compared with 632,632 tons 
in the corresponding period of 1883, and 560,833 tons in 
the corresponding period of 1882. The total of 555,067 
tons, representing the imports of the first five months of 
this year, was made up as follows: “‘ Belgium, 70,318 tons; 
Germany, 152,075 tons ; Spain, 210,103 tons ; Italy, 27,153 
tons; Algeria, 76,574 tons; and other countries, 9484 
tons. 

Commerce of San Francisco.—The foreign trade of San 
Francisco has declined seriously this year. The total 
imports during the last three months are valued at 
8,500,0000 dols., which is a decrease of nearly 2,500,000 
dols, as compared with the corresponding months of 1883. 
The decline ,is particularly noticeable in the importations 
from China and Japan. The countries showing an ‘in- 
crease are the Central American States, Tahiti, British 
Columbia, British East Indies, Australia and New Zea- 
land, the Hawaiian Islands, Mexico, the Dutch East 
Indies, and Manilla. 


Gladstone and Laura Railway.—The Gladstone and 
Laura Railway, a branch of the Port. Pirie and Peters- 
burg line, South Australia, has been opened for traffic. 
It is built on the 3 ft. 6 in. gauge, is seven miles in length, 
and cost 16,555/. 


Australian Artesian Wells.—We learn that the supply 
of water from the Artesian bore at Tarkanina, South 
Australia, is rather small, about 300 gallons a day, and 
that the bore is being put down still deeper with a view 
of striking the main supply. It is thought that the flow 
of the water is interrupted at present to a large extent b 
rubbish accumulating in the lower part of the bore, whic 
is not tubed. The quality of the water is far better than 
that obtained at Hergott Springs, and an analysis will 
shortly be made. 


French Railway Construction.—It is proposed to under- 
take new railway works in France next year to the extent 
of 7,520,000/7. Of -this proposed expenditure 4,000,000/, 
will be at the charge of companies and 3,520,0C0/. will be 
at the charge of the State. The aggregate expenditure 
proposed to be made this year is 7,640,000/., of which 
2,840,000/. will be at the charge of companies and 
4,800,000/. at the charge of the State. 
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5527. Ventilators and Chimney Cowls: J. H. mer. 
nolds, Troy, N.Y.,U.S.A. (A. J. Robinson, Boston, U.S.A.) 
(6d. 4 Figs.)—This relates to the construction of the cap, the 
upper plate of which is made in the form of a dome having 
around its lower edge a flat or perforated curved flange. The 
lower plate is similar to the upper plate, but is inverted and is 
secured to the upper plate by brackets, an opening being left 
between them. A central pipe extends upwards to the lower side 
of the opening. A belt or shield is secured to the outwardly pro- 
jecting portion of the brackets and covers the opening. (November 
26, 1883). 


5718. Working and Interlocking Railway Signals 
by Electricity: S.C. C. Currie and I. A. Timmis, 
London. [6d. 6 Figs.|—An electro-magnet is arranged to work 
each signal arm and pulls it down or ‘‘free”’ by a direct action. 
The magnet is actuated by a current of electricity so arranged, 
that when at work the current is at its maximum, but when 
the armature is attracted the current is reduced ere is thus 
a continuous current running through the magnets while the 
signals are held ‘‘free.” Switches, making and breaking the cir- 
cuit to the electro-magnets, are employed instead of the ordinary 
mechanical levers, and the completion of the circuit from battery 
to signal magnet depends upon the position of certain other 
switches besides its own particular switch, there being as many 
breaks in the circuit as there are switches 8 the “setting.” 
These contact pieces and breaks are also attached to the ordinary 
point levers so that the points must be in position in order that 
the corresponding circuit be completed and signal lowered. If 
the ordinary electrical power is insufficient owing to extraordinary 
causes such as frost, a heavy reserve of current is provided at 
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the disposal of the signalman. A check is also provided in 
the signal-box to prevent careless expenditure of current. In 
order to lower a signal, the signalman pulls over his switch and 
allows a current sufficiently strong to pull the signal arm over the 
pass ; but, as soon as it is down, he allows the switch to assume a 
position regulated by a strong spring, and when in this position 
the current passes through a considerable resistance. An auxiliary 
circuit from a second signal-box is also employed for moving con- 
tact pieces and closing the circuit, and the train in passing may 
be arranged to automatically break or make the circuit. Fig. 1 
represents the method of working and interlocking railway signals 
and points ata double junction station, in which X isa plan of 
the signal-board, 1,2, 3. . . 13 on the signal-board corresponding 
to the numbers 1, 2,3... 13representing the signals and points and 
lock. The contact pieces on the signal-board are marked E H L, 
BB,SS; MM are incandescent lamps. Fig. 2 represents the 
arm A, the connecting rod B, the magnet and armature M, disc 
D, and the signal levers. (December 12, 1883). 


5724. Distillation of Coal, Shale, &c.: P. Couper, 
Edinburgh, and M. Rae, Middleton Hall, Ew. 
(8d. 4 Figs.)—The apparatus consists of .a solidly built lower 
chamber several times larger than the upper chamber or ex- 
ternally heated retort, The heat acting upon the materials in the 





lower chamber is generated solely from the materials within itself. 
The illustration represents a transverse vertical section through 



















LMA 











HM 


Mi 









Z LEZ SDSL ALAS 
Ysitdipidiiiiééidéééé:: 


a bench of retorts. Below each retort A is a firebrick chamber B, 
shown twice the size of the retort A. (December 13, 1883). 


5772. Construction of the Ce! and Floors of 
Buildings for Facilitating Exit in Case of Fire: D. 
R. Clymer, Re: » Penn., U.S.A. [6d. 5 Figs.|—Well 
holes are provided in all the floors, each having two doors, one 
flush with the floor and the other slightly above the flush of the 
ceiling. A flexible ladder is arranged in the well. By pressing 
down from above, the lower door is arranged to break the laths 
and open, Each floor may be fitted with several escapes, which 
are provided at their lower ends with eyes by which they can be 
secured to the lower floor. (December 18, 1883). 


5777. Circuits for Electrical Apparatus: H. J. 
m, London. (C. FE. Allen, Adams, Mass., U.S.A.) 
(6d. 3 Figs.)—A main line circuit starts from one pole of a main 
battery (the other pole being grounded), and runs so as to include 
several cent: offices on going out, and returns to the same 
central from which it started in such a way that the return por- 
tion may be grounded at any of the central offices, the battery 
circuit being open until some part of the return circuit is qreendted. 
The subscribers’ circuit starts from one pole of a battery (the other of 
which is grounded at the central office), and runs through the con- 
trolling magnets of several subscribers’ instruments, and returns 
in such a way that the return portion may be grounded at any 
subscribers’ station, the circuit being open until so grounded. 
In order to converse with a person on another exchange, a sub- 
scriber first signals his central office and gives the necessary in- 
structions, The operator at this office then gives the signal cor- 
py nye main line station with which the second sub- 
scriber is connected, and gives the necessary instructions, This 
operator then informs the second subscriber that he is wanted, and 
connects him with the first subscriber. The connections are as 
follows : From ground at the first subscriber's station, through his 
telephone and transmitter and switch to return of | line, 
through first central office and return portion of main line to the 
second central office, and return of local line to the instruments of 
the second subscriber to the ground. Thus all the relays, sig- 
nalling magnets, and batteries, are then cut out of circuit while 
the conversation is being held. (December 18, 1883). 


5850. Treatment of Sewage: F. Herbert, London. 
(4d.]—The sewage is led, by self-acting syphons fitted to the tanks 
in which the sewage is collected, to a series of receivers fitted with 
carbon electrodes in tion with the poles of a dynamo- 
electric generator giving preferably a current of low electromotive 
force. The deposit in the tanks may be calcined for cement. A 
small quantity of a chloride may be added to the sewage in the 
tank. Sulphuretted hydrogen and other gaseous products are 
liberated from the receivers until the sewage is reduced 70 or 80 
per cent. ; the thin slush remaining is dried at a gentle heat. The 
gaseous products may be carburetted and employed for lighting. 
(December 24, 1883). 


5950. ipgeretes for the Generation of Steam, &c, : 
J. W. Gill, Birmingham. [4d.}—Water in a finely divided con- 
dition is injected into pipes previously heated by a gas or other fire. 
The steam thus generated is passed through a superheating pipe into 
a reservoir kept in a heated condition by the waste heat from the 
fire. An anti-priming diaphragm, constructed of a series of per- 
forated plates, is arranged before the nozzle leading from the 
generating to the superheating tube. (December 31, 1883). 


5984. Electrical Machines: J. 8. W River- 
ton,N.J., U.S.A. [4d.]—The magnetic or non-magnetic base 
or support of armatures, magnets, or other electric apparatus 
is covered with insulating material, such as asbestos, or a com- 
pound whose chief ingredient is asbestos, the helix or helices of the 
conducting material being afterwards coiled, deposited, moulded or 
secured thereon. The patentee refers to fourteen previous 
patents. (December 31, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrati of inventi patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 

















Gas aT Maprip.—The quantity of gas sold last year by 
the Madrid Gas Company was 14,374,724 cubic metres, 
yielding a revenue of 222,745/. The corresponding sales 
in 1882 amounted to 13,646,575 cubic metres, yielding a 
revenue of 210,414/. The net profit realised in 1883 was 
61,8611. as compared with 60,0902. in 1882, 


Messrs. HaywarpD TYLER AND Co.—A_ new trade list 
just published by Messrs. Tyler and Co. contains par- 
ticulars of their plumber’s brasswork, high-pressure cocks, 
closets, pumps, &c., for 1884; their fire fittings, pumps, 
and pumping machinery, well frames, engineer’s sundries, 
&c., for 1884 ; and their steam engine list for 1883. It is 
printed on toned paper, with many illustrations, and forms 
a guide toa portion of the very numerous manufactures 
in which the firma are engaged, 
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How to Apply for a British Patent under the Patents Act, 
1883; a Manual of the Amended Patent Law. By 
THOMAS WILKINS. London: Charles Gilbert, 1884. 
Hituerto books on patent law and practice have 
been of two classes; first, those written by barristers 
and eminent patent agents for the use of their own 
class, and second, those written by patent agents 
for circulation among intended patentees. It is 
seldom that these latter have any other purpose in 
view than to extend the authors’ business connection, 
and those who consult them with the idea that they 
will be able to find in them clear instructions as to 
how to obtain a patent without employing an agent, 
are always disappointed. Whether the proverb 
which says that a man who is his own lawyer has a 
fool for his client, be applicable to patent matters 
or not, is a point which it is scarcely worth while to 
discuss at the present time. Many of the provisions 
of the new law were expressly drawn so as to admit 
of personal application on the part of integded 
patentees, and it is certain that now that the fees 
payable to obtain a patent are reduced to four 
pounds, many persons will grudge to pay an equal 
or greater sum for the services of a patent agent. 
Mr. Wilkins’s book belongs to neither of the two 
classes we have named. He is not a patent agent, 
but a patentee, and in laying his knowledge of the 
subject before his readers he has nothing to gain, 
but everything to lose, by ambiguity. His} object 
is to explain the steps to be taken by an inventor 
to obtain protection for his ideas, and much of the 
advice he offers may be of service to those whose 
means give them the advantage of being able to 
employ skilled assistance. No patent agent can be 
an expert in all branches of science and manufac- 
ture, and hence he must often be dependent 
upon his client for his information. If the client 
have clear ideas as to the end to be served by a 
specification, and the requirements of the law, he 
will put the matter before his agent in a more in- 
telligible form than if he is ignorant on these points, 
and the result will be to his advantage. Beginning 
at the first inception of an invention, the author lays 
down the course to be followed, warning the in- 
ventor of the dangers to be avoided, and explaining 
the principles by which his course is to be regulated. 
He first advises him, before applying for a patent 
and after reducing his idea to practical form on 
paper, to make a thorough search as to the novelty 
of his invention, and, to aid him in this, the work 
contains, amongst other valuable information, a 
list of places, at which works, published by the 
Patent Office authorities, are daily accessible to the 
public free of charge, and also a price list and key 
to the abridgments of specifications of inventions 
already published. The applicant should then, 
supposing that he is satisfied as to the novelty of 
his invention, apply for a patent. We would point 
out as one objection to this method of procedure 
that, should two independent inventors make the 
same invention at about the same time, he who first 
applies for a patent, if the patent is subsequently 
granted, has an exclusive right to the invention, and 
that, by making a search before his application, the 
inventor undergoes a chance of losing his invention. 
Now that the stamp duty on the provisional specifi- 
cation is reduced to one pound, it would probably 
be better to risk the loss of that than the invention. 
The description of what may be patented follows, 
and although quite accurate, might perhaps have 
been made clearer to persons not accustomed to 
thinking exactly, by means of a few illustrations. 
The author’s ideas of ‘* one invention only” do not 
appear to agree with those of the Patent Office 
examiners. This phrase is differently understood 
in different countries, and it is not yet certain what 
the English office will ultimately accept as the in- 
vention. Up to the present the examiners have 
had matters their own way, but it is impossible to 
say what modifications will be introduced when a 
few appeals have been carried to the law-officer. 
Although the title of the work makes no allusion 
to foreign patents, yet a good deal is said as to 
obtaining protection in the United States and on 
the Continent. The patentee is advised that he 
should apply for other foreign patents within a few 
days of paying the United States final fee. It 
would, we think, be preferable to arrange the 
applications so that the patents afterwards granted 
in, say, France, Germany, and Belgium should 


bear the same date as the United States patent. 
In giving the duties of the examiners, the author 
omits to state that they examine pending applica- 


tions, and report whether two or more of these 
appear to them to comprise the same invention, and 
if so, give notice of this similarity to each appli- 
cant. After some very useful information relating 
to the procedure of applying for a patent, and to 
the drawing up, &c., of the specifications, the 
author concludes by giving most of the important 
forms and other documents likely to be required by 
an applicant, patentee, assiguee, or licensee, in- 
cluding those having reference to notice of opposi- 
tion to a grant of letters patent, application to 
amend specification, and opposition to amendment, 
assignments, licenses, compulsory licenses, renewals, 
and enlargement of time, &c., which are filled in 
and interpolated with other valuable information 
relating thereto. 

Notwithstanding the few inaccuracies that we 
have pointed out, this little work will be of great 
service to all interested in patents. It is printed 
in large clear type, contains a sufficiently copious 
index, and should obtain a large circulation among 
the large class whom the new Patent Law is designed 
to benefit. 


The Principles and Practice of Electric Lighting. By 
ALAN A. CAMPBELL Swinton. London: Longmans, 
Green, and Co. 

The author of this work addresses himself to those 
who employ the electric light, or are likely to 
employ it, and to the general public who take an 
interest in new discoveries and inventions, and con- 
sequently his task is not one requiring any deep 
research or profound investigation. All that he 
professes to do is to furnish such information as 
shall enable a person of ordinary intelligence to 
obtain a good general acquaintance with the more 
prominent systems of electric lighting, so that he 
may be in a position to judge which is the proper 
one to adopt under certain conditions, and to 
appreciate the special excellencies and defects 
inherent in the various methods of utilising elec- 
tricity for the purposes of illumination. Although 
this is not a very ambitious programme, yet it is 
one which fills a real want, for on this subject there 
is a decided scarcity of books which are both cheap 
and reliable. Between the electricians who can 
only speak in their own language, and those authors 
whose knowledge of the subject is very incomplete, 
the general public, who want a little assistance in 
discriminating between the statements of rival in- 
ventors, have hitherto found the hand-books issued 
for the guidance somewhat confusing. 

Mr. Swinton spends but little space upon the 
theory of electricity or the history of the various 
discoveries in the science. Half a dozen pages 
bring him to the Gramme ring and the present era 
of electric lighting, and he never looks back again, 
but immediately turns to the practical side of the 
question, beginning with the system of units 
adopted at the Paris Congress, and the various 
instruments employed in their measurement, such 
as Ayrton and Perry’s ammeter, Siemens’ electric 
dynamometer, and Edison’s meter. Prime movers 
have a chapter to themselves, descriptive of the 
various kinds, and more particularly of the con- 
siderations which guide their selection under diffe- 
rent circumstances. The article on generators in- 
cludes every one which has an actual commercial 
existence in this country and no others, and thus 
the memory of the reader is not uselessly burdened 
with facts whose interest is merely scientific. This 
rule seems to have been a little relaxed as regards 
the arc and semi-incandescence lamp, as a few are 
included which have dropped out of sight for the 
last year or two. Indeed it is a question if any 
semi-incandescence lamp now survives except the 
lampe soleil. Six forms of incandescence lamps are 
briefly described. We notice that the Lane-Fox 
lamp is said to have a filament of ‘‘ French whisk,” 
but we believe that the use of this material was 
abandoned by the Brush Company nearly two years 
ago. The electric lighting systems have a chapter to 
themselves, explanatory of the various arrangements 
in vogue, and of the many accessories in the way of 
switches, current regulators, governors, cut-outs, 
secondary generators, accumulators, and the like, and 
the work ends with a discussion of the cost of electric 
lighting, the figures being obtained from the in- 
stallations at the British Museum, and at South 
Kensington. Also from Sir William Siemens’ 
address to the Society of Arts, from Mr. Conrad W. 
Cooke’s report to the corporation of Sheffield, from 
Mr. Gordon’s tender to the corporation of Notting- 
ham, and from Mr. Octavius E. Coope’s letter to 





the Times. It would have been well, we think, if 





the author had supplemented these figures, which 
are favourable to electric lhghting, with the infor- 
mation that the illumination at the British Museum 
and at South Kensington is decidedly unsatisfactory, 
and that the other schemes, except Mr. Coope’s, 
were based upon a much longer period of burning 
than can usually be obtained. 

It will thus be seen that Mr. Swinton fulfils the 
promise of his preface. He describes the very 
latest inventions in all departments of electric 
lighting, and does so in language that every one can 
understand with reasonable application ; his book 
is entirely free from padding and from any prejudice 
in favour of particular manufacturers, and should 
meet with the appreciation of the class of readers to 
whom he addresses himself. 


THE EBBW VALE IRON AND STEEL 
WORKS. 

THESE works, of which we publish a general plan 
on the following page, and the industries allied 
to them, form one of the most extensive and im- 
portant business enterprises in South Wales. 
They were commenced by Jeremiah Homfrey, 
who came into South Wales from Staffordshire. 
He was of the same family as the original owners of 
Perrydarren and Tredegar Works. In 1790 the 








‘Harfords became the proprietors, and in 1816 pur- 


chased from Featherstone and Monkhouse, the 
owners of Tredegar Works, the Sirhowy property. 
The Harfords, prior to coming to Ebbw Vale, were 
part owners of another iron works in conjunction 
with a Mr. Hill, who was the founder of the 
Blaenavon Works. Messrs. A. Darby and Co. ac- 
quired the property in 1844, and in 1848 annexed 
the adjoining Victoria Works. The latter had been 
commenced by the Monmouthshire Iron and Coal 
Company in 1836. Messrs. Darby and Co. subse- 
quently added the Abersychan, Pontypool, Bundon, 
and Abercarn estates to the enterprise, and finally 
in 1864 the whole was converted into a limited 
company as it now exists. We believe that Mr. 
Darby, the principal partner in A. Darby and Co., 
was also the chief proprietor of the Coalbrook- 
dale Iron Company. Previously to the opening of 
the tramroad to Newport in 1879, the pig iron was 
conveyed to port on mules. 

A few figures relating to the extent and production 
of the various branches of the company have been 
prepared for the information of the members of the 
Institution of Mechanical Engineers who visit the 
works to-day, and from these we reprint the follow- 
ing data: 








Mineral Properties. 
Acres. Total. 
Ebbw Vale .. Freehold 2800 
ey .. «+ Leasehold 2200 
— 5,000 
Abersychan ... Freehold 60 
ad ... Leasehold 1750 
— 1,810 
Pontypool a tg Me 2,500 
{ Freeho 320 
Abercarn ... = Leasehold 1300 
ae 1,620 
10,930 
Collieries. 
Ebbw Vale: Tons. Output in 1883. 
Ebbw Vale _... 364, 
Sirhowy... A = 247,195 
Victoria .. re S4 185,644 
Waunliwyd ... asi 258,154 
1,055,202 
Abersychan 256,215 
Pontypool... 174,604 
1,486,021 
Coke made 1883. 
Tons. 
Ebbw Vale 203,097 
Pontypool... 37,253 
Abersychan 33,032 
273,382 


The entire coking plant is equal to a production of 
340,000 tons per annum. 


Bricks Made 1883. 


No. 
Ebbw Vale 5,433,644 
Abersychan 524,075 
5,957,719 


Iron and Steel Works.—Production 1883. 
Pig Iron and Spiegeleisen. 


Tons. 
i Vale 161,313 
‘ontypool ... 24,984 
Abersychan 26,115 








212,412 
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&c., falling down on the men below. The bricks 
and clay are lifted in wooden tubs by means of a 
small steam winch. For lifting the scaffold the 
chain is taken off the tub and connected to the four 
chains on the scaffold. When the latter is lifted 
to the required height, four pins are put through 
staples on the scaffold, their ends resting on the 
brickwork. The checkered work and flame flue 
are built after the lining is completed. ; 

At the opposite end of the blast furnaces is an 
engine-house containing a blowing engine of the 
ordinary beam type. The steam cylinder is 72 in., 
the blowing cylinder 144 in., and the stroke 12 ft. 
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They are all gas-fired, no provision being made for 
coal. Near these again, and convenient to the 
rails, on which the Bessemer ladle carriage is 
brought from the furnace, are two cupolas used for 
assisting the furnaces when enough iron is not got 
from them, and for working up pig made on 
Saturdays or Sundays. A steam lift with overhead 
cylinder raises the materials for these cupolas. _ 
Ascending to the higher level on the hillside 
immediately at the rear, we find that a rail- 
way brings the coke close to the back of the 
furnaces. On the other side of this railway is the 
dep6t where the ore and limestone are stored, these 
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THE EBBW VALE IRON AND STEEL WORKS : PLAN OF VICTORIA FURNACES, 


The flywheel is 30 ft. in diameter, and weighs 
90 tons. It makes twelve revolutions per minute. 
This engine was started about eighteen years ago, 
and on the second day of running the cast-iron 
crank broke. One of wrought iron was then 
substituted, and the engine ran very well until 
about five years ago, when the crankshaft broke 
short off in the journal at the crank end. A 


Whitworth fluid-pressed steel crankshaft and | 


crank-pin were then fitted, and these are at present | 
in use in conjunction with the former wrought- | 
iron crank, The diameter of the crankshaft in the | 
bearings at the crank end is 20 in., and the length | 
3ft. the total length being 15ft. 2in. It is square 
where the flywheel is' blocked and staked on. The | 
steam pressure for this engine is 401b., and it | 
delivers into the same blast main as the last de- | 
scribed engine. The air valves are of the horizontal 
type with balance weights. 

At the back of this engine-house is a range of four | 
Cornish boilers 40 ft. long by 7 ft. diameter, having 
a 4 ft. flue and six Galloway tubes in each. 





, materials having been brought in by a line of rails 
| placed about 35 ft. above the coke line, which is on 
the same level as the depét floor. There are six com- 
| partments in the depdt, each 45 ft. wide and 35 ft. 
| high. From the depét floor to the charging plat- 
| form there is a height of 16 ft., and the materials 
| are raised by means of four direct-acting steam lifts 
| with cylinders underneath. It should be mentioned 
that the depdt and landing at the back of the fur- 
naces are entirely covered by a light iron roof. 

Still higher on the hillside is a block of thirty- 
three drag ovens, which are said to have some 
slight improvements on the general form, the de- 
tails of which we did not learn, and next to these is 
another block, thirty-four in number, of earlier con- 
struction. These ovens are about to have flues 
fitted to collect the waste gases for heating the 
boilers. 

Descending to the lower ground again, we come to 
the boiler repairing shop which contains the neces- 
sary tools, and from thence a short walk brings us to 
the truck repairing and general carpenter’s shop. 


Here the 3500 trucks owned by the company are 
kept in proper order, and other wood-working is 
carried on. There are one or two very good tools 
here, a horizontal single saw plank-cutting machine 
being the most prominent. The work is fed up by 
a table at a speed suited to the hardness of wood. 
The saw delivers itself by an arrangement in which 
the guides are placed at a slight angle. Here are 
also band saws, a circular bench saw, and other 
wood-working machines, all by Messrs. T. Robinson 
and Son, Limited, of Rochdale. The power for 
these tools is obtained from a single cylinder engine 
placed beneath the floor, and driving the shafting, 
also placed beneath the flooring, by means of cotton 
rope gearing. 

From here we pass to the large smiths’ shops, 
consisting of three bays of light iron roofing 
134 ft. long and 123 ft. deep in all. Here are 
thirty-three fires, a small steam hammer, and a 
balling furnace. Adjoining the smithy is a fitting 
shop 176 ft. long by 40 ft. wide. In it are all 
necessary tools for keeping the engineering part of 
the establishment in repair. Rails are laid down 
the centre, upon which one of the travelling steam 
jib cranes, of which there are several on the works, 








can be brought to the tools and shift the work in 
them. Near here again is the locomotive repairing 
shed, where the thirty-two locomotives owned by 
the company are brought when requiring attention. 

Leaving this block of workshops, we proceed in 
a southerly direction towards Victoria, where the 
new furnaces are placed. The arrangement of this 
part of the works is shown by the separate plan 
which we give on the present page. About half way 
on the line the Bessemer steel works are situated, 
and these we will deal with now. We first pass 
into the shop containing the lathes which are used 
for turning the rolls. They are eight in num- 
ber, and each will take rolls up to 12 tons in 
weight and 9ft. in length. Overhead there is a 
steam travelling crane which will lift 20 tons. The 
shop engine is horizontal, the cylinder being 20 in. 
and the stroke 24in. Further on we arrive at the 
steel works, in which are three pits, each with two 
converters placed opposite to each other. The first 
pit met with on entering is the most modern. Here 
are a pair of converters of the ordinary type, each 
capable of working 10 tons of metal. There are 
nineteen tuyeres to each, which are pierced with 
eight $in. holes in place of the sixteen smaller holes 
used formerly, the larger holes being found to answer 
better. The converters are placed close toa build- 
ing in which there is a line of rails, upon which 
the ladle is brought from the blast furnaces at a 
sufficient height to enable the metal to be run direct 
to the converters by means of swinging troughs. 
The pit is 17 ft. 6 in. radius, and has two side cranes 
for clearing away the ingots and shifting the moulds. 
The centre crane has a single ram of 2lin. dia- 
meter. The tipping gear is of the ordinary rack and 
pinion type, worked by a_ horizontal hydraulic 
cylinder. The converters are lined with silica bricks. 
The two other pits are of the old deep type, and 
have each two 8-ton converters. 

The blowing engines for this plant are two in 
number, one by Messrs. D. Adamson and Co., 
and the other by Messrs. W. and J. Galloway 
and Sons. The former is of the vertical direct- 
acting type and comprises a pair of 40 in. steam 
cylinders, with 54 in. blast cylinders, by 5 ft. 
stroke. The steam pressure is 50 lb. and the 
pressure of blast 25lb. A Buckley condenser is 
atitzched and is used when water is very plentiful. 
The Galloway engines are a pair of horizontal 36 in. 
steam cylinders, 48 in. blast cylinders, and stroke 
5 ft. They are non-condensing, the exhaust steam 
being taken to heat the feed water. Both these 
engines deliver into the same blast main and take 
steam from the same boilers. Close by are three 
pairs of horizontal hydraulic pumping engines by 
Sir W. G. Armstrong and Co., for working the Bes- 
semer plant and the rail mills. The steam cylinders 
are 18 in., with 4} in. rams, the stroke 2 ft., and 





the water pressure 450 Ib. 
In the rolling mills, beside the Bessemer plant, 
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there is a pair of horizontal blooming engines by 
Messrs. W. and G. Galloway and Sons geared 
3 to 1. The cylinders are 36 in. in diameter 
and the stroke 4 ft. 6 in., steam pressure 50 lb. 
There is one of Messrs. Hathorn, Davey, and 
Co.’s separate condensers with a differential pump. 
This engine drives two trains of 36 in. rolls, one on 
each side. Further on is the rolling-mill train, 
30 in. centres, which is driven by a pair of vertical 
engines geared 1} to 1, cylinders 50 in. in diameter 
and 4 ft. stroke. From the finishing rolls the rails 
are taken toaswing saw by Messrs. Kitson and Co., 
of Leeds, and thence to the straightening presses, 
which consist of two double and one single press in 
the first tier, and two double and two single in the 
second. A small steam hammer is also placed here. 

The heating furnaces are eight in number, and 
are gas-fired on the Siemens principle. They are 
of considerable depth, and are charged on each side. 
Hydraulic gear is used for pulling out. The gas pro- 
ducers are placed close to the stream, the gas being 
carried over a railway in a wrought-iron tube. 
The latter discharges into a culvert which distri- 
butes the gas to the furnaces. There are six blocks 
of producers with four fires in each block. The 
boilers running the steel works are thirty in num- 
ber. Of these fifteen are quite new, and have 
been made by Messrs. D. Adamson and Co. They 
are 30 ft. long and 7 ft. in diameter, and have each 
one flue 3 ft. 10 in. in diameter, and two cross tubes. 
Six more of these boilers are on Galloway’s plan, 
and are of the same length and diameter. Another 
series of nine are by the Coalbrookdale Company, 
and are 34 ft. long and 7 ft. in diameter, having 
each two flues 2 ft. 6 in. in diameter. The last 
nine are fired underneath ; the others are internally 
fired, coal only being used. 

Leaving the steel works we pass on to the Vic- 
toria furnaces, and on the way, we notice, away to 
the east of the line we travel on, two engine 
houses situated on the banks of the stream. 
These contain two pumping engines which are 
for taking back the water which has been used 
for boilers, condensers, water tuyeres, and, above 
all, for the coal-washing machinery. One is a 
Cornish pumping engine with a 60 in. steam 
cylinder, a 17 in. plunger, and a 6 ft. 7 in. stroke. 
The second engine has a 40in. steam cylinder by 4 ft. 
stroke. It is geared four to one on the crankshaft 
and works two pumps with 12 in. barrels and 6 ft. 
streze. The large pump discharges into a range of 
pipes 20in. in diameter, by which the water is 
taken a height of about 225 ft., from intake to de- 
livery, the distance being about three-quarters of a 
mile. The second engine servesa12in. main, which 
is placed beside the larger one. Both these mains 
discharge into an artificial open watercourse, which 
carries the water to a small reservoir above the Ebbw 
Vale furnaces, the latter being in that part of the 
works furthest up the valley. The advantage of this 
water-saving system has been strikingly manifested 
during therecentlong spell of dry weather, all through 
which the Ebbw Vale Works had no lack of water. 

We now arrive at the Victoria blast furnaces, 
of which there are twonow at work. They are 60ft. 
high, 20 ft. in diameter at boshes, 8 ft. at hearth, 
and 13 ft. 9in. at top. They have seven tuyeres 
inserted at equal distances and a water frame for the 
tuyeres. A tuyere can also be placed in front if 
required. One furnace has a firebrick hearth and 
the other is rammed with dry ganister. Both have 
water blocks, and are rammed inside with dry 
ganister round the furnace. The furnaces are 
hooped with iron in the same way as those at the 
Ebbw Vale end. In addition to these two furnaces, 
provision has been made for two others which are 
about to be built. On the preceding page we give 
a plan, Fig. 6, of the complete arrangement, but 
up to the present time only that part on the left of 
‘the line A B is complete. 

The blowing engines, two in number, are placed 
in a handsome engine-house at the end of the 
range. The engines are by Messrs. Kitson and 
Co., of Leeds, and are of the vertical type with 
steam cylinders 50 in. in diameter above, and 
air cylinders 100 in. in diameter below. The stroke 
is 5 ft. The steam pressure is 60 lb., and the blast 
5lb. There are piston steam valves and circular 
blast valves. In this engine-house there is room 
for two more engines of this type, the foundations 
for which are already laid. 

Under an iron roof adjoining is a range of 
ten Adamson steel boilers 30 ft. long and 7 ft. in 
diameter, all of which are gas-fired. The flues are 
3 ft, in diameter, and each boiler has six cross 





tubes. There are two Berryman feed-water heaters 
which take the exhaust steam from the eng:nes. In 
this boiler shed are two of Messrs. Hathorn, Davey, 
and Co.’s horizontal pumps with differential gear 
for taking the tuyere water back to a reservoir, and 
next to these is a Cameron pump for feeding the 
boilers. All the arrangements in this part of the 
works are excellently designed and well carried out, 
substantial brick shelters being provided for the 
men, whilst the engine-house has more the ap- 
pearance of a water company’s pumping station 
than a building for housing a blowing engine. 
The depdt for these blast furnaces consists of seven 
bunkers, each 43 ft. wide, 45 ft. high, and 50 ft. 
deep. These are at the tapping level, all materials 
being lifted upon steam hoists by a pair of winding 
engines with 12-in. cylinders and 20-in. stroke, 
geared 5 to 1 with wire rope. 

To the left of the blast furnaces is the foundry 
where rolls and all necessary castings for works are 
made. Castings up to 30 tons have been turned 
out at this foundry. Ascending the western slope 
of the valley a line of rails takes us to the 
coke ovens, of which there are seven blocks, or 180 
in all. Six of these are on the Coppée principle, 
and supply heat by their waste gases to nine boilers, 
which are placed at the ends of the blocks. They 
supply steam for two coal-washing machines on the 
plunger principle, which are close by. They also 
provide steam for the engines required at the mouth 
of two pits close by, and also for a pumping engine 
which takes the coal washing water back to a tank 
on the top of the machine. Provision is made 
for adding three more of these boilers. It should 
be mentioned that there are three steam ‘‘ pushers 
out” for discharging the Coppée ovens. 

The bar mill is next reached on the return tour 
towards the offices. Here is a 12-in. train driven by 
an engine with cylinders 24 in. in diameter by 30 in. 
stroke, and an 8 in. guide mill having an engine with 
21-in. cylinders by 20-in. stroke. Both these trains 
are to be driven by cotton rope. The flywheel 
pulleys are 14 ft. in diameter and 2 ft. wide, and have 
eight grooves. The driven pulley on the 8 in. train 
is 6 ft. 7 in.in diameter, whilst that on the 12 in. 
train is 7 ft. 7 in. The engine for the former mill 
will make 112 revolutions per minute, and the other 
70 revolutions. Ropes 1} in. in diameter will be used 
and the distance between the centres of the pulleys 
will be 30ft. Rope gearing for rolling mills is to a 
great extent a novelty in this country, although we 
understand that it has been adopted to some small 
extent in the North. In America, however, it is 
not uncommon. On the other side of these sheds 
is an 18 in. train for rolling fish-bars and large size 
iron and steel bars up to 3$in. or 4in. It is 
driven by a pair of horizontal engines made on the 
premises and geared 3 to 1 with 30 in. cylinders 
and 4 ft. 6 in. stroke. In this mill are seven boilers 
fired by the waste heat from the heating furnaces. 
These are each 24 ft. long by 7 ft. in diameter. 
They have two tubes each 2 ft. 6 in. in diameter, 
one furnace delivering into each flue. 

From here we pass some old puddling furnaces 
and arrive at what are known as No. 4 steel rolling 
mills, where a new 36 in. blooming mill and pair of 
engines are now being erected. The engines are 
by Galloway and Son, and are geared 3tol. They 
are 36 in. in diameter by 4 ft. 6 in. stroke. This 
mill has helical pinions and the top rollers are 
balanced with hydraulic cylinders after the most 
approved style. Hydraulic power is supplied for 
passing the bloom and also for turning over. This 
fine train has been made on the premises and is 
an excellent example of machinery of this type. 
The horizontal guillotine shears have also been 
made on the works. 

The mill train situated close to the preceding is 
worked by an old beam engine with a horizontal 
engine coupled. It is geared 2} to1. There are 
twelve boilers 24 ft. long by 7 ft. in diameter. which 
are heated by waste gases from the heating furnaces. 
They have two flues 2 ft. 6 in. in diameter, one fur- 
nace delivering into each flue. There are also 
fifteen coal-fired boilers of a similar type. From 
these mills we pass back to the offices and have 
completed the round of the Ebbw Vale Company’s 
extensive works. 


CANADIAN PACIFIO RAILWAY. 
No. XVI. 
Mepicine Hat to Summit or Rocky Mountains. 
AFTER leaving Medicine Hat, 660 miles west of 
Winnepeg, the railway runs between the two main 
confluents of the South Saskatchewan, which loses 








its name some fifty miles above the railway cross- 
ing, when the Bow and Belly Rivers run together 
and form the south branch of the great river. Both 
of these take their rise in the Rocky Mountains, 
and of the two the Bow is the largest and most im- 
portant. To the north of this is a larger river than 
either, the Red Deer, which rising in the same great 
range, flows through a fine district and runs into the 
Saskatchewan 150 miles below Medicine Hat. The 
course of the line after crossing the main river is 
for some distance along the height of land between 
the Bow, some twenty miles to the south end, and 
the Red Deer fifty miles to the north. The land 
and the climate in this district are altogether dif- 
ferent from Manitoba or Assinibora; we are in a 
new province, Alberta, and it is an entirely different 
country, with different pursuits for the people, and 
an entirely different way of making their living. 
Ata very much higher elevation and rapidly ap- 
proaching the great snow-capped mountain range, 
which is the backbone of America, there is never- 
theless a warmth and a moisture in the air different 
from anything previously experienced, whilst the 
climate is far more equable, colder in summer and 
warmer in winter than the plains behind and below 
us. The land, a good honest clay loam, is strong 
and productive, but more suitable for pasturage 
than tillage, and though many a good farm might 
and will be carved out of it, its cultivation will re- 
semble more the farming of England than of 
Canada, and it will require more working and not 
be as productive under the plough as the rich light 
lands further east. This district, and a vast area it 
is, stretching from the Red Deer across the Bow 
Valley and to the south of the Belly River, is the 
ranche ground of Canada, and the great beef-grow- 
ing country that will as certainly supply England 
in the future with a large proportion of her 
butcher’s meat, as Manitoba will send her wheat, 
and provide her with bread. The peculiarity of the 
climate is the prevalence of what are called the 
Chinook winds, a stream of warm moist air blowing 
with tolerable regularity from the Pacific, and which 
tempers the atmosphere so that there is seldom any 
depth of snow in the winter, or any very severe cold 
weather to prevent cattle from remainmg out of 
doors and unminded the year round. The lands 
here are not disposed of by the Government as they 
are further east, nor are they sold cither to actual 
settlers or to companies, but leased at the uniform 
rate of 10 dols. per 1000 acres per annum, that is 
one halfpenny per annum per acre. By a return 
presented to the Houses at the session of 1883, there 
had been up to the end of the fiscal year no less 
than 78 applications for land, covering altogether 
4,215,371 acres. Of the whole number up to that 
time only eight had been granted, and these were all 
twenty-one year leases and covered 734,171 acres, 
seven of them being for 100,000 acres each, and 
the eighth for the balance. The most important of, 
these ranche companies is the Cochrane Company 
whose location is on the Bow River north of Fort 
M‘Leod. In 1882 this company purchased a herd 
of 6000 head of cattle from across the lines, at the 
rate of 25 dols. per head, and including in the pur- 
chase sixty Durham bulls at 300 dols. each. ‘lhis 
acquisition made the stock on the Cochrane ranche 
equal to 40,000 head of cattle, their herd of 
thoroughbred bulls consisting of 100 Herefords, 
36 polled Angus, and 65 Durham cattle. These 
animals range about the whole winter without any 
difficulty, and all the attention they require is 
afforded by a few ‘‘cow-boys” who, constantly in 
the saddle, keep the cattle from straying across the 
limits of the ‘‘farm.” Twice a year they are 
‘*rounded up,” or driven together to the enclosure, 
once in the spring for the purpose of branding the 
calves and again in the fall for the purpose of 
selecting those that are to be disposed of. The ex- 
portation of cattle from Canada to England com- 
menced in 1878, and has now assumed an import- 
ance that is affecting the relations of the countries 
interested. To the end of 1883 the number of 
cattle exported from this country had reached 
231,487, which at an average of 211. sterling per 
head, including grass feed and store stock, which 
was the average price of last year’s exportation, 
would amount to 4,860,807/. In 1874, only ten 
years since, the whole export of cattle from the 
Dominion amounted to 63 head. The next year the 
trade began by a party of Toronto gentlemen who 
got together a cargo of cattle, and sent them to 
England as an experiment. The venture proved 
remunerative beyond expectation. There was, 
however, considerable prejudice on the part of the 
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English consumers, and an immense deal of jealousy 
on the part of the English dealers and traders, and 
the prejudices of the one and the jealousies of the 
other, had to be and were lived down, and now 
there are twenty-seven cattle exporting firms doing 
business in the province of Ontario alone, and a 
capital of 1,500,000 dols. engaged in the business, 
In four years the live stock shipped from Montreal 
alone had increased to 17,101 head of cattle and 
59,990 sheep, and from Quebec in addition there 
were 4000 cattle and 17,274 sheep. For the season 
of 1880: 
Montreal shipped 35,416 cattle and 67,943 sheep. 
Quebec ‘3 894 208 
Halifax ” 


9, ” ’ ” 
4,150 —> ae se 
49,460 81,543 

Every one of these was Canadian bred, not one 
being imported from the United States. In 1881 
for the first time a vessel was put on expressly for 
this cattle trade, and the European, an old Allan 
freight steamer, left Halifax in March with 755 
head of cattle on her first trip, all Toronto cattle, 
sent off in three special trains, which took just a 
week on the road, 1180 miles. The shorter ocean 
run from Halifax is a great advantage in this trade, 
where the animals are liable to succumb from ex- 
haustion if the passage is toolong. The summer 
months are of course the best for the voyage, just as 
the winter monthsare more suitable for the fresh meat 
trade, as the prices in the English market do not 
vary sufficiently to pay the extra cost and insurance 
of the winter transportation. The average cost of 
these animals in Toronto is put down at 5 cents 
per pound, or for a beast weighing 1600 lb., 161. 9s. 
The freight to the shipping point and across the 
Atlantic averages about 11. and 4l. respectively, and 
all the other charges bring up the price of a first- 
class beast to 23/., whilst the average actually 
realised last season was 251. for stall-fed animals. 
The proportion of beef made to the live weight is 
from 56 to 57 per cent., and at this price, 23/., the 
beef is worth 63d. per pound. The cattle so far 
shipped have been exclusively from the older pro- 
vinces and principally from Ontario, none have, so 
far, gone from the Canadian ranches, but in a year 
or two these will be the majority, and the quantity 
that can be raised is simply determined by the 
means of disposing of them. A ranche is run at a 
very small expense. One of 5000 head can be run 
at a cost of 1 dol. per head per annum ; with 10,000 
head the expense will be from 75 cents to 80 cents, 
or halfpence, per head, and a ranche of 25,000 or 
over, need not cost over 2s. sterling per head. It 
requires to run a ranch of 5000 cattle about four 
men during the winter months and ten men during 
the summer. It is generally estimated that they 
require two horses for every hundred head, which 
gives to each man ten horses during the summer. 
There is nothing done on foot in this country, 
everything is done on horseback, and _horseflesh 
is the cheapest muscle that can be found. A 
stock ranche is better off with ten men and a hun- 
dred horses than twenty-five men and fifty horses. 
Each horse is ridden till he is tired, then afresh horse 
istaken till the cow-boy has gone through the number 
allotted to him, and then he begins over again with 
the first horse. Each ranche requires a trusty fore- 
men, whose wages are about 200. a year, ‘‘and all 
found.” The ordinary herdsmen get about 30 dols. 
per month, say 72l. a year, and are found. These 
‘*cow-boys” are a rough, hardy, industrious set 
of men, and generally very trusty. There is no 
stabling or sheds, except for the horses. The 
cattle run wild just as the buffalo used todo. There 
is no cutting of hay for the winter’s fodder. The 
cattle do their own mowing from one year’s end to 
the other. In the Eastern States the farmer has the 
pitchfork in his hands for nine months in the year. 
On the ranches the cattle drift from 50 to 75 miles 
from their summer ranges; during a cold storm 
they move with it and keep going till they get into 
some ravine or behind a ledge, travelling in this 
way sometimes 25 miles in a heavy storm. But 
wherever they roam during the winter, when 
spring comes they are all found during the general 
round up, when they are driven back to their re- 
spective ranges, and where they are attended to 
by the herdsmen till winter sets in again. The 
‘fround up” is a regular organisation of all the 
interested parties, and the whole is under the com- 
mand of a captain whom all obey. The cattle are 
separated according to the brands upon them, de- 
noting their owners, and then started back to their 
own ranche, the calves being then branded and 





turned loose with the herd ; the whole of this oc- 
cupying about two months, during which the cow- 
boys scour the country in all directions. 

After following the high land between the Bow 
and the Red Deer rivers for some distance, the 
railway approaches the valley of the latter, and 
crosses its tortuous stream no less than eight times. 
The first of the bridges has two spans of 199 ft. 
each, the second, where there is an island in the 
river dividing it it into two channels, has a bridge 
over each consisting of one iron span of 215 ft. 
clear. The third crossing has again two spans of 
= whilst the fourth has three spans of 155 ft. 
each. 

The sixth locomotive division ends at Gleichen, 
125 miles from Medicine Hat, 785 from Winnepeg, 
and 1214 from Port Arthur, where shops and con- 
veniences are being erected for the maintenance of 
the rolling stocks on the sixth and seventh divi- 
sions. The country from this place to Calgary 
possesses more than ordinary attractions for those 
who travel for pleasure. The prairies are beauti- 
fully undulating ; lakes, whose clear waters are 
filled with fish, appear at short intervals ; large 
droves of antelopes are frequently seen, and the 
countless buffalo trails that traverse the prairie in 
every direction, clearly denote that the country was 
once a favourite grazing ground for these former 
monarchs of the plains. As the westward train 
passes through a low cut and reaches the level plain 
at a point about 150 miles from the base of the 
“Rockies,” their dazzling snowy peaks come into 
full view, and travellers who have crossed by the 
other continental lines assert that no such beautiful 
scenery is to be found upon any of the others to 
compare with this upon the Canadian Pacific. At 
a distance of 54 miles from Gleichen and 840 from 
Winnepeg, the capital of the province of Alberta, 
Calgary is reached, which was the end of Langdon 
and Shepard’s contract, and destined apparently to 
be the largest and most important town next to 
Winnepeg, between the Rocky Mountains and 
Lake Superior. It is already the centre of opera- 
tions for the ranchemen, and the place where ulti- 
mately most of the cattle will be shipped. It will 
be the seat of Government of the province, and 
already banking accommodation is being provided, 
a want which has already commenced to be felt. 
The town dates from August 15, 1883, at which 
date the tracklayers reached the place, and the 
station grounds were laid out. A more beautiful 
place for a town could not be found. It is at the 
junction of the Elbow and the Bow rivers, and 
about 65 miles from the base of the Rockies; the 
waters of the rivers are so clear that the smallest 
object can be seen in them for 20ft. from the sur- 
face. Nor is this clearness peculiar to the water 
only. The air is so clear that distances are most 
deceptive, and a hill supposed to be only two miles 
distant on the survey proved to be ten miles off. 
The surveyors employed on this district tell some 
most marvellous stories of the clearness of the 
atmosphere and the wonders of sound and sight in 
this beautiful place, as that a fin. picket could be dis- 
tinctly seen for six miles, and that words spoken at 
half a mile and a mile distance can be heard without 
an effort (see Klotz’ Report to Minister of Interior, 
1883, page 89). There is seldom a perfect calm on 
this prairie, the general direction of the wind being 
from the west, what the ranchemen term the ‘‘ Japan 
current.” The table land on which the present 
village stands is surmounted on the north and 
south by ranges of hills, or ‘‘ buttes,” as they are 
here termed, which ascend by a succession of 
terraces, on each of which there are plateaus of con- 
siderable width, and from which there is a superb 
view of the distant peaks and slopes of the Rocky 
Mountains, as well as the lovely Bow River up and 
down the valley. There has been some delay in 
getting this town site, which belongs to the Govern- 
ment, properly surveyed and the land placed in the 
market. Assurances are given that the rights of 
settlers shall be respected, in case they file their 
claims, but this is scarcely sufficient to justify the 
erection of expensive houses or places of business, 
though cheap buildings are going up with great 
rapidity, and a number of people prefer simply a 
tent or weather boarding to shelter them until they 
can secure their title to the land. Even the 
Calgary Herald, a very creditable sheet, is printed 
in a common tent, and some large stores carrying a 
heavy stock of goods are in the most primitive 
tabernacles. This is already a good business point, 
all the trading for an area of several hundred miles 
is done here, and all the leading ranches, not only 





on one side of the international line, but even from 
Montana, draw their supplies from this city of the 
future. 

Calgary is most unexpectedly developing into a 
mineral district, and at several points round, veins 
of coal more resembling anthracite than any they 
yet found in Canada, have their outcrops so pro- 
minent that the settlers supply themselves by driv- 
ing up to the bank and with a pick and shovel loading 
their wagons without any difficulty. At Devil’s 
Head Creek, 60 miles west of Calgary, is a valuable 
seam of coal, the composition of which is as under: 


Fixed carbon aha es 81 

Volatile combustible matter 10.75 
Water saa ses ae 73 
Ash and residium ... 7.50 


This mine is close to the Canadian Pacific Rail- 
way, and what is more remarkable, is associated 
with, and in close proximity to, a valuable vein of 
silver; it is situated on what is called the Cascade 
stream, and has been pronounced by Professor 
Selwyn and Dr. Dawson, of the Geological Survey, 
as the best hard coal that has yet been discovered 
in the Dominion. 

The seventh locomotive division ends at what is 
temporarily called the Twenty-seventh Siding. 
None of the stations between Calgary and the 
summit have yet been built or named, but this point 
will undoubtedly some day be a thriving and im- 
portant place from the mineral wealth that is being 
developed all round it. The Bow River is a beauti- 
ful stream throughout, the water cold and clear 
and running six or seven miles an hour. Looking 
down the river there is a magnificent plain spread 
out as level asa billiard table, in places 30 miles in 
length and three or four miles wide, with the Bow 
River running through it like a silver ribbon, whilst 
the green slopes of the foot hills of the grand 
mountain range, make an excellent background to 
the scenery, over which the giant Rockies, with 
their snow-covered heads, look down like huge 
sentinels over the plains. After the monotony of 
the prairies the first glimpses of this mountain 
scenery are very grateful. 

Leaving Calgary, up the valley of Bow River, the 
scenery to Morleyville, a distance of 42 miles, is 
simply magnificent. At this point we reach the foot 
of the hills, andin 22 miles further, at Padmore, 904 
miles from Winnepeg, we are through the foot-hills, 
pass the falls of the Bow River and the ruins of the 
now deserted Old Bow Fort. The scenery is beau- 
tiful beyond description, and the land is all good 
and productive. At this point there isa reserve of 
the Stony Indians, which numbers 400 lodges. 
These are undoubtedly the best Indians of the 
north-west. They live in houses and own large 
herds of cattle and horses, which keep fat all the 
winter, with the Rocky Mountains for a shelter. 
These Indians hunt the wild sheep and goats, the 
mountain deer, and the small fur animals of the 
parks in the mountains. The wild sheep are very 
much larger than the domestic variety, and a ram’s 
head will often weigh over 60 1b. The Stonies are 
splendid riders and they often have races and 
matches with other Indians of the mountains, espe- 
cially with the Kootenay Indians further south, 
Padmore is in the ‘‘ Gap” of the Bow River Pass. 
where it is about a mile wide, and runs with a gra- 
dual slope 55 miles into the Rockiesto Bath Creek. 
The line of the railway follows this creek four 
miles to Summit Creek, where a similar stream 
issuing from a sister lake near to it, runs to 
the Pacific. This Bow River Pass looks as if 
it were made for a railway, the work of con- 
struction through it being remarkably easy. The 
scenery is grand all through ; at times the pass 
opens out into beautiful parks, with mountains re- 
sembling great castles 5000 ft. high, with almost 
perpendicular sides. It is generally cold at night, 
but the Chinook winds from the Pacific, and the hot 
morning sun, soon melt any snow away that may 
have fallen. It is no uncommon thing for the sun 
to be shining brightly in the pass, and the tem- 

erature to be warm and comfortable, whilst a 

eavy snowstorm is raging in the mountains above, 
and all the elemental disturbances of an Arctic 
winter going on. 

There is great excitement just at present about 
the mineral discoveries in the neighbourhood of 
this pass, and evidence seems accumulating that 
the whole of this Rocky Mountain region is full no 
only of silver and the more precious metals, but of 
coal, both bituminous and anthracite, of great extent 
and easily workable. The rails were laid to this 
place in November last, to which time it was al 
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but unknown, certainly no value attached to it. 
Three months afterwards, a town had sprung up 
like a mushroom in the mountains, at a place along- 
side of the railway, and which took the name of 
Silver City. It can already boast of a popula- 
tion of 600, with several hotels and boarding-houses, 
and all the appearances of a thriving place. There 
are 400 miners and prospecters already, and those 
who know seem to think that this is one of the 
greatest ‘‘ strikes” that has yet been made. Shafts 
are being sunk and blasting going on in various 
directions, and in some of the shafts the rich gold- 
bearing quartz may be seen all the way down. 
One of the leading miners there, who has had ex- 
perience in California, Colorado, and Mexico, 
declares this to be the richest in mineral resources 
of any district that he has yet seen. He valued 
some of the quartz at 40,000 dols. per ton, and he 
had already sold the tenth interest in his mine for 
25,000 dols. 

Father De Sinet, a devoted Jesuit missionary to 
the Indians of Oregon (mentioned by Governor 
Stevens in an address before the New York Geo- 

phical Society as ‘‘a man whose name is a tower 
of strength and faith’), thus speaks of the entire 
region in the vicinity of the eastern chain of the 
Rocky Mountains, which he calls ‘the ocean of 
prairies,” extending from 30 to 60 miles along their 
base. ‘‘I have traversed the district for over 300 
miles in length, where the innumerable rivers and 
streams drain from the Rocky Mountains into the 
North and South Saskatchewan. The country is 
capable of supporting an immense population, and 
the soil is favourable for the production of all the 
grains grown in more southern countries. Are 
these vast and extensive fields of hay for ever des- 
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tined to be consumed by fire or perish in the 
autumnal snows? And these inexhaustible quarries 
—these abundant mines of coal, lead, sulphur, iron, 
copper, and silver—can it be that they are doomed 
for ever to be inactive? Not so. The day will 
come when the labouring hand will give them value, 
‘and a strong, active, and enterprising people are 
| destined to fill this spacious void.” Father De Sinet 
| knew, as he often said, of wonderful veins of the 
| precious metals which had been pointed out to him 
| by his Indian guides, who almost worshipped him, 
| but he deemed this knowledge an inevitable misery 
| for the country, and had seen so much of the 
| frightful results of the rowdy element that seemed 
| inseparable from the pursuit of the precious metals 
| in the Western States of the Union, that he died 
| conscientiously refusing to give any information as 
| to their whereabouts. No doubt this district just 
| opened up and probably stretching north towards 
| the Yellow Head Pass, is the vicinity referred to 
| where the precious metals exist. 
When the great work of settling and bringing 
| into cultivation these north-west territories was 
| entrusted by the Imperial Parliament of Great 
| Britain to the Dominion of Canada, one of the 
| most difficult problems to solve was the main- 
tenance of friendly relations with the Indian tribes, 
and the avoidance of those terrible Indian 
wars, that have resulted in such a frightful 
series of misfortunes and deplorable massacres 
in the United States. The Hudson’s Bay Com- 
pany had been unusually successful in dealing 
with the Indians, but in their case there had been 
| no actual. dispossession of their landed rights, no 
| interference with their nomadic propensities ; the 
| broad line of distinction of the piece of land that 
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belongs to me, and upon which you have no right, 
was never presented to them, and in this point lay 
the extreme difficulty and delicacy. When the 
Indian mind is disturbed, it is apt to be more suspi- 
cious and jealous than the facts of the case justify. 
They were not unaware of the results of the settle- 
ment of the white men in the United States, of the 
demoralisation of their tribes by the introduction of 
the accursed firewater, and of all the misery and 
disintegration of their nationality that had accom- 
panied the contact of the tworaces. Then came 
the victimising of the poor, half-intoxicated Indian, 
to cajole him out of his peltries, the impoverishment 
that universally followed their trading with the 
Americans; then the revenge taken by the Indians, 
the subsequent shooting down of every redskin 
as if he were a wolf or a dog, by the superior 
arms that were carried by the whites, and 
the ultimate driving off or extermination of 
the Indian races by the tide of settlement. In the 
north-west, mindful of what had taken place in the 
United States, when the mild rule of the Hudson’s 
Bay Company was to be exchanged for the Govern- 
ment of Canada, the Indian mind was perplexed, 
and naturally feared a repetition of the southern 
experience. It was therefore a matter of the 
greatest importance that the Dominion Government 
should meet this question fairly and squarely in the 
outset, and they wisely resolved that before taking 
possession of the country and introducing settle- 
ment, and colonisation, they should make treaties 
with the Indians, provide for their immediate 
wants, and introduce a system of training that 
should ultimately afford them a means of support, 
without the indulgence of those nomadic propen- 
sities that were at once an injury and a menace to 
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all white settlement. In 1870 the Parliament 
created the machinery of Government for Manitoba 
and the north-west territories, and contempora- 
neously with that, recognised so much of the Indian 
rights as was necessary to insure the peaceable pos- 
session of the country. Since then seven treaties 
have been concluded, the work of obtaining the 


goodwill of the Indians has been completed from | 
Lake Superior to the Rocky Mountains, and no | 
tribe now remains that has not been fairly dealt | 
| agriculturalists have been crowned with success. 


with, and their title legally extinguished through- 
out the whole of the fertile belt. 


Treaty No. 1 was concluded with the Ojibbeways | 
and Chippewas, or Salteaux as they now call them- | 


selves, August 3, 1871, for the southern half of 
Manitoba and Keewaten, these tribes, with the 
Ottawas, having migrated to this district many 
years since from the older provinces of Quebec and 
Ontario ; and No. 2 with the Chippewas and Assini- 
boines for the rest of Manitoba and a large district 
beyond it. No. 3 was made with the Ojibbeways 
for the district round the Lake of the Woods, 
October 3, 1873, covering the whole ground through 
which the Dawson route and the Pacific Railway 
were constructed. 

No. 4 was the Qu’Appelle treaty, September 15, 
1874, covering 75,000 square miles belonging to the 
Cree and Salteaux tribes. No. 5 was the Lake 
Winnepeg treaty, which covers 100,000 square miles 
inhabited by the Chippewas, Swampy Crees, and 





others, dated September 24, 1875, whilst in 1876 
and 1877 Nos. 6 and 7 covered the whole ground 
from the international line, bounded on the west 
by the Rocky Mountains, and extending north of 
Nos. 3 and 4 as far as the Peace River and Artha- 
basca Lake. The wise policy adopted by the 
Government with the Indians is now bearing fruit. 
Most of the bands have gone to their reserves, and 
it is hoped that next spring will see them all so 
settled, as the efforts of many of them to become 


| They have learned that the mounted police is for 


the preservation of law and order, quite as much as 
a protection for them against the encroachments of 
the whites upon their property, as directed against 
them if they trespass on their neighbours’, and the 
few incipient disputes that have occurred have in- 
variably been settled with a rigid regard to justice 
whoever had been the wrongdoer. There is no fear 
of any outbreak on their part now, endangering 
the safety or comfort of the community, and they 
are gradually settling down as quiet, inoffensive 
tillers of the soil. 

The rails were laid to the summit of the Rocky 
Mountains, 960 miles from Winnepeg, 1389 from 
Port Arthur, by the 27th of November, 1883, where 
for the present is the ‘‘end of the track.” The 
elevation of this point above the sea level is 5300 ft., 
which is approached however from the east so 
gently that no gradient occurs of over 40 ft. to the 


mile on the whole line from Montreal, excepting in 
the upper five miles of the Bow River, where the 
rise is at the rate of 75 ft. per mile. By the route 
adopted there is a saving of about 100 miles in the 
total distance as compared with the original line 
laid down by the Government through the Yellow 
Head Pass, to the north ‘of this Bow River Pass ; 
nor is the line more difficult to build nor more 
heavily graded than on the longer line, whilst 
the natural resources of land and minerals leave 
very little to desire on the route that has 
been selected. As far as the local traffic is con- 
cerned the almost unexpected development of the 
coal and cattle traftic insures a large amount that is 
likely in the future to make this a very busy rail- 
way, and the traffic so far has far exceeded the 
expectations of those most sanguine on the subject. 
During 1882 the company carried on the central 
section, open only to Brandon at the beginning, and 
to Moose Jaw later on in the season, over 96 million 
feet of timber, 80 per cent. of which was from Rat 
Portage and Minneapolis, 652 carloads of cattle, 
20 head to the car, 722 cars of horses, averaging 17 
to the car ; 37,361 barrels of flour, 50 per cent. of 
which was produced in the country, 377 carloads 
of shingles for roofing houses, and 30,000 cords of 
wood for fuel. During the season no less than 
75,884 cars moved with loads on the track and most 
of the traflic is for long distances. The local traffic 
round Winnepeg proved from the beginning very 
much more extensive than could have been antici- 
pated, taking into account the short time that has 
elapsed since permanent buildings began to be 
erected. In the first nine months, there were sent 
from the Winnepeg yard, 361 loaded cars for the 
east, 17,516 for the west, and 859 for the south, and 
there were received 8898 loaded cars from the east, 
1059 from the west, and 18,994 from the south. 
About 40 per cent. may be added to these figures 
for the whole work of the year, and for 1883 these 
figures were about doubled, the gross earnings for 
1883 having been 5,420,113 dols., or something over 
1,003,000/. sterling, on a line the greater part of 
which was opened for business during the year. 








THE DOWLAIS IRON WORKS. 

THESE extensive works were founded nearly 140 
years ago and are in many respects noteworthy as 
having been connected with several important 
epochs in the iron and steel industry of South 
Wales. Here the first steel rail ever made was 
rolled, the mill from which it wasturned out being 
in active work at the present time. Dowlais is also 
historically interesting as having been connected 
with the earliest history of the locomotive. 

The works,* which are scattered over a vast area of 
ground, are at present on the eve of many and 
great changes which will have the effect of trans- 
forming the whole aspect of the place, so that 
what might be said of to-day, will probably be in- 
correct a year or two hence. It is for this reason 
that we have given no plan of the works, although 
we publish general illustrations of the other three 
important establishments thrown open to the 
members of the Institution of Mechanical Engi- 
neers during their visit to Cardiff this week. 

Commencing at the southern end of the premises 
we take the steel works first. There are three 
Bessemer pits, each of which has two 8-ton con- 
verters of the usual type with ordinary rack and 
pinion tipping arrangement. Those known as Nos. 2 
and 3 are in use at present, and are being worked 
with 10-ton charges. The pits are served by the 
usual single ram hydraulic central crane and two 
balanced ingot cranes. The ladle with the metal 
is brought in from the furnaces at back of the 
the converters at a level somewhat above that 
of the pits. From thence it is raised to a higher 
level by a hydraulic lift. This brings it suffi- 
ciently high to enable the metal to be tapped out, 
and it is then run into the converters by swing- 
ing troughs in the usual way. A short line of rails 
runs at the back of the converters so that the ladle 
can be traversed from one to another. There are 
two cupolas at the back of each pit used for spiegel. 
They are placed sufficiently high for the spiegel to 
be tapped out at a level which will enable it to flow 
into the converters through the trough used for the 
charge from the furnace. The materials used for 
charging the cupolas are raised by a hydraulic lift. 
The converter bottoms are made and dried imme- 
diately at the back of the pits, the drying stoves 





* A description of Dowlais works will also be found on 





page 122 of vol, xviii. 
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which have a line of rails running between them, 
being arranged so that the bottom goes in on a 
truck at one side and comes out at the other, close to 
the converter. A small crane is placed on the top 
of the stove for lifting the bottom on to the truck, 
and a special crane is provided for placingthe bottoms 
in the converter. There are four cupolas for melt- 
ing pig when required. Two hydraulic lifts are 
provided for working these. 

For blowing the converters there is a pair of hori- 
zontal engines by Messrs. Hicks, Hargreaves, and 
Co., having 36 in. steam cylinders and 48 in. air cy- 
linders, the stroke being 5 ft. These are the original 
engines erected in this part of the works for steel 
making, and in addition to them there is a pair of 
vertical engines by Messrs. D. Adamson and Co., 
with 40 in. steam cylinders, 54 in. air cylinders, and 
a stroke of 5 ft. The hydraulic machinery for both 
the Bessemer and Siemens plant is situated in the 
same building. Itconsists of four pairs of pump- 
ing engines, viz., a pair of 10 in. by 12 in., a pair 
of 12 in. by 24 in., a pair of 16 in. by 24 in., anda 
pair of 14 in. by 30 in. engines. Near them there 
is also a blowing engine of the beam type with 
a 36 in. steam cylinder and a7 ft. stroke, which is 
used for blowing converters when they are being 
warmed. There are also three No. 7 Roots 
blowers for serving the cupolas. Steam is sup- 
plied by 19 single and double flue boilers, which 
are coal-fired and were made on the premises. 
There are six Siemens-Martin steel furnaces which 
will take respectively 6, 7, and 8-ton charges. 
Two of these furnaces are provided for each pit, 
the latter being arranged in the same way as with 
the Bessemer plant. 

Between Nos. 2 and 3 pits is a small foundry, 
where castings are made direct from the furnaces. 
The ingots are taken hot from the moulds to the 
cogging mills, by means of iron trolleys which hold 
about six or eight ingots each, and are drawn by 
horses. The original cogging mill engine is by 
Messrs. Kitson and Co., of Leeds. Jt is geared 
four to one, and has two cylinders, each 30 in. in dia- 
meter by 4 ft. stroke. The steam pressure is 50 Ib. 
The rolls are 36 in. between centres, the top rolls 
being movable. The blooms are sheared into lengths 
by a pair of horizontal sliding shears, and then 
lifted by a hydraulic crane on to bogies, to be taken 
by trucks to the rolling mill. The second cogging 
mill is placed at the extremity of the range of buil- 
~ dings comprised in this part of the steel works. The 
rollsare 36in. in diameter, and have a movable top 
roll as before mentioned, and the arrangement 
generally is as described in the first train. They 
are driven by a double pair of compound horizontal 
tandem engines by Messrs. Kitson and Co., of 
Leeds. These are fitted with piston valves, and 
have cylinders 24in. and 43 in. diameter, the stroke 
being 4ft. They are geared 3 to 1, and run witha 
boiler pressure of 801b. The live rollers to this 
train are placed very close together, and are driven 
by a continuous train of spurwheel gearing. There 
are attached to this plant four heating furnaces fired 
by gas, and thirteen in which coal is used ; most of 
these have steam boilers attached. For serving all 
the furnaces, four blocks of gas-producers, each 
block having 12 fires, are provided. may 

From the cogging mills we pass to the rail mills, 
which have a train with 25in. centres. It is driven 
by a pair of horizontal engines by Messrs. Kitson 
and Co., with cylinders 48 in. in diameter by 4ft. 6 in. 
struke. The engines are coupled direct to the 
rolls. Here there are ten heating furnaces all 
coal-fired ; the blooms are drawn from them by 
hydraulic power. From the mill train the rails are 
carried in the usual way to a swinging circular saw 
and then to the straightening presses. In this 
neighbourhood are eight rail- ending machines, 
driven by separate engines, for the purpose of cut- 
ting rails to exact lengths. In an adjoining shed 
are eight horizontal rail drills driven by a semi- 
portable engine. , 

A new rail mill is being laid down in this part of 
the works, and the engines, which are by Messrs. 
Kitson and Co., are partly erected. They have 
60 in. cylinders and 5 ft. stroke, and will be coupled 
direct to a 25 in. train. These engines have piston 
valves, the axes of the valve, and of the main 
cylinder of each engine respectively lying in two 
planes inclined towards each other. The eccen- 
trics are mounted cn a length of shafting carried 
by brackets raised to the required height above 
the engine framing, this shaft being driven from 
the main shaft by helical spur gearing. The 


arrangement affords an excellent means of econo- 





mising space. The reversing in this, as in the 


other engines, is effected by hydraulic power. In 
the centre of this mill there stands an old beam 
engine which ran the plant for many years. 

Passing from the steel works to the furnaces, we 
find that in the principal part of the works there 
are now six in blast, whilst in the Ivor Iron 
Works, which belong to the establishment, there 
are four other furnaces, one having been blown 
out. These blast furnaces are of various sizes, 
between 50 ft. and 70 ft. The one known as No. 1 
is of the cylindrical type, 65 ft. high, and is hooped 
with iron bands. The diameter of the bosh is 
17 ft. 6 in., the hearth is 7 ft. 6 in. and the 
throat 12 ft. 6 in. There are attached to this 
furnace three Cowper stoves, 22 ft. in diameter and 
60 ft. high, two serving the furnace whilst the 
third is being heated. Close to this, a new furnace 
of a similar style, and of the same diameter, but 
10 ft. higher, is being erected. Another furnace, 
known as No. 9, is of the same dimensions as the 
first named, and has the blast heated by three 
Whitwell stoves, two being on blast whilst the 
third is being heated. Other furnaces of smaller 
dimensions and fitted with pipe stoves are also in 
blast. The blowing engines are placed in various 
buildings situated in this part of the premises. 
The first is of the ordinary beam type, having a 
steam cylinder 55in. in diameter and a stroke of 
13 ft., the air cylinder being 144in. in diameter 
and 12 ft. stroke. It has a common slide valve 
with a cut-off valve working on a separate facing 
on the valve chest. Engines Nos. 2 and 3 are in 
another house close by. They are also of the beam 
type and work independently of each other. The 
steam cylinders are 60 in. in diameter with a stroke 
of 10 ft., the air cylinders being 132 in. in dia- 
meter and the stroke 9 ft. Forthese three engines a 
steam pressure of 50 Ib. is used. No.4 is an old low- 
pressure condensing beam engine with double-beat 
valves worked by tappet gear. The steam cylinder 
is 60 in., the air cylinder 96 in., and the stroke 8 ft. 
No. 5 is a compound non-condensing beam engine 
with cylinders 42 in. and 60 in. in diameter ; the 
air cylinder is 144in. The stroke is 10 ft., and 
the boiler pressure 501b. No. 6 is a beam engine 
with a 45 in. steam cylinder and a 104 in. air cylin- 
der, the stroke being 9 ft. These engines were not 
all at work on the occasion of our visit, but they 
all deliver into one main, the pressure of blast 
being about 34 lb. They are principally driven 
by boilers fired by the waste gases from the 
furnaces and coke ovens, only comparatively a 
small quantity of coal being burnt for raising steam. 
On the high ground at the back of the furnaces 
the depot is situated. The materials are raised the 
additional height of the more modern furnaces by 
steam hoists with directly connected overhead 
cylinders. 

There are extensive ranges of coke ovens, of 
the ordinary South Wales type, situated on the 
high ground at the back of the furnaces, and in 
addition to these there are two blocks, each con- 
taining 36 Coppée ovens. These are served by two 
steam ‘‘ pushers out” of the usual type. 

The coal-washing machinery in this part of the 
works has recently been fitted up by Ereuce Coppée, 
of Brussels. It is run by a horizontal engine with 
a 30 in. cylinder and a stroke of 5 ft. We regret 
that we were unable to gain further information as 
to this machinery, and can only hope to give fuller 
details at a future time. We believe that the 
special feature about it is that bituminous coal and 
harder varieties can be treated at one operation. 

The iron works to which we have made reference 
are situated to the north of the premises we have 
been describing. Here we understand there are 
four furnaces in blast, and one out. One of these 
furnaces is 65ft. high, and is served by Whitwell 
stoves ; the other stoves being of the old cast-iron 
pipe description. There are two blowing engines, 
one has a steam cylinder 52 in. in diameter, 
the air cylinder being 144 in., and the stroke 
9ft. The second is a horizontal engine, and 
has a steam cylinder 52 in. in diameter, an air 
cylinder 108 in., and a stroke of 9 ft. The 
boilers supplying steam are heated partly by the 
furnace gases. These furnaces are making iron for 
the rolling mills. Here are two puddling forges 
and one plate mill, together with guide and mer- 
chant bar mills. It should be mentioned, also, that 
puddling is carried on in the part of the works first 
described, where there are also two merchant bar 
mills. We have not attempted to give any details 
of the various engineering shops which are used for 





doing the work required on this large establishment. 
In fact, it seems a work of questionable utility 
putting on record much that is likely so soon to be 


altered or added to. At present, Dowlais is an es- 
tablishment of boundless promises ; how these pro- 
mises have been carried out, we hope to be able to 
lay before our readers at some future date. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig Iron Market.—The pig iron warrant market 
was strong last Thursday, and a fair amount of business 
was done at better prices, the close being 14d. per ton 
over that of the previous day. There were transactions 
in the morning at 41s. 5d. to 41s. 64d. cash, also at 41s. 7d. 
up to 41s. 8$d. one month, the close being sellers at 
41s. 7d. cash and 41s, 9d. one month, and buyers offering 
4d. less per ton. Business was reported in the afternoon 
at 41s. 7d., 41s. 74d., and down to 41s. 64d. cash, also at 
41s. 8$d., 41s. 9d., and back to 41s. 84d. one month, with 
sellers at the close at 41s, 7d. and 41s. 9d. cash and one 
month respectively, and buyers at 4d. per ton lower. 
Friday’s market was fairly steady, and the close was at 
the same rate as that of Thursday, being an advance of 
3d. per ton over the week. Business was done during the 
forenoon at 41s. 64d. and 41s. 7d. cash, also at 41s. 84d. 
and 41s, 9d. one month, the close being sellers at 41s, 7d. 
cash and 41s. 9d. one month, and buyers offering 4d. 
under. In the afternoon transactions were reported at 
the same rates, there being no change. Monday was a 
dies non with the members of the ‘‘ircn ring,” owing to 
the occurrence of the Bank Holiday. On the resumption 
of business on Tuesday the market was flat, and on fore- 
noon ’Change transactions were done at 41s. 64d. down 
to 41s. 55d. cash, also at 41s. ~ down to 41s. 74d. one 
month, the market closing with sellers at 41s. 54d. cash 
and 41s. 74d. one month, and buyers at 4d. per ton under. 
Slightly lower prices were accepted at the forenoon 
market to-day, but they improved in the afternoon, the 
closing quotations being again 41s. 5d. cash and 41s. 7d. 
one month, with buyers near. The firmness which took 
place towards the end of last week seems to have been due 
chiefly, if not entirely, to the fact of some of the dealers 
covering a portion of their oversales, and owing to sellers 
being rather shy. Notwithstanding the very low prices now 
ruling, the outside public are still most unwilling to invest 
in warrants, as they do not consider them to be a good in- 
vestment, in view of the fact that trade shows not the 
slightest sign of any improvement. Some of the ship- 
ments recently made to New York market, seem to have 
resulted in a loss to the importers. From Canada a few 
orders have lately been received, and from Germany the 
demand is very quiet. There are now 95 blast furnaces in 
actual operation, an additional one having been blown in 
at Clyde Iron Works, At this time saaeneil, there 
were 115 furnaces blowing. The make of pig iron last 
month was about 17,000 tons less than that of Tels, 1883, 
the shipments were about 15,000 tons less on the month. 
Last week’s shipments amounted to 9544 tons, as com- 
pared with 10,315 tons in the preceding week, and 13,722 
tons in the corresponding week of last year. The United 
States took 1420 tons ; Canada, 638 tons ; India, 185 tons ; 
Australia, &c., 550 tons; France, 265 tons; Germany, 
1360 tons; Holland, 770 tons; Belgium, 100 tons; and 
other countries, lesser quantities, Russia again taking 
none. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 587,306 tons yesterday 
afternoon, as against 587,581 tons yesterday week, show- 
ing for the week a decrease of 275 tons. 


Agricultural Implement Trials. —In connexion with the late 
show of the Highland and Agricultural Society of Scotland 
there was a competition of broadcast manure distributors 
on a farm near Edinburgh. Three machines were entered 
for competition, but only two of them were qualified— 
one by Messrs. Ben. Reid and Co., Aberdeen, and one by 
Messrs. Sheriff and Co., Dunbar. Neither of them 
seemed to come up to the standard of excellence fixed by 
the judges, who gave, however, very high commendation 
to Messrs. Reid and Co., whose machine had a more 
effective range of distribution than the other. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Y esterday there was again 
a small attendance on Change and the amount of business 
done was very limited. As was anticipated the Cleve- 
land makers stocks showed a considerable increase and 
the tone of the market was depressed. No. 3 was quoted 
36s. 6d. to 37s. per ton according to the position of the 
seller, and No. 4 forge was offered at 34s. 6d. to 35s. In 
the manufactured iron trade there is no alteration, and 
orices are nominally the same as those quoted last week. 
Where orders can be obtained they are readily booked 
at figures below those in lists. A large number of men in 
the northern towns continue out of employment owing to 
the slackness at the shipyards, and consequently at the 
mills and forges. The prospects of trade are so bad that 
no person is bold enough to predict a time when there is 
likely to be a permanent improvement. There is a general 
impression that months must elapse before new steamers 
are required or any fresh railways made. 


The Steel Trade.—Messrs. Bolckow, Vaughan, and Co.’s 
great steel works at Eston, Middlesbroug , are still idle 
in consequence of the scarcity of orders. The steel- 
makers of the United Kingdom having entered into a 
combination to keep up prices they are sharing the con- 
tracts. Where the works are inoperative the men are 
condemning the action of the masters and are urging that 
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free and unfettered trading is the best thing for the 
public good. The men contend that the firms who can 
make the best and cheapest steel should secure orders so 
long as there are any in the market, and firms who are 
less favourably situated than others, and cannot compete 
except at aloss, should close their works, 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

British Wagon Company, Limited.—The Directors have 
issued their 31st half-yearly report of the past half-year. 
The company’s stock of wagons now stands at 8666. The 
balance standing to the credit of profit and loss account 
amounts to 2385/. 2s. 3d., out of this the directors pro- 
posed to pay a dividend of 6 per cent. per annum on the 
paid-up capital of the company, free of income tax, to 
place 500/. to the reserve fund, and to carry forward to the 
next half-year the balance of 105/. 4s. 2d. 


The Scarborough and Whithy Railway.—An_ extra- 
ordinary general meeting of the shareholders of the Scar- 
borough and Whitby Railway has been held at Scar- 
borough to sanction the raising of additional capital. 
The Chairman (Mr. A. Marshall) presided, and after 
explaining that the Bill promoted in 1884 for an extension 
of Works had passed into law, moved a resolution sanc- 
tioning on the part of the shareholders the creation and 
issue of the whole, or any part of the new preference 
shares, authorised by the Scarborough and Whitby 
Railway Act, 1884, and the exercise of the borrowing 
powers by that Act conferred upon the company by the 
creation and issue of debenture stock or mortgages, as 
mignt be determined. The resolution proposed the 
raising of 160,009/. by the creation of preference stock, 
and the further exercise of their borrowing powers to the 
extent of 53,000. Mr. John Fenwick seconded the 
motion, which was carried unanimously. The engineers 
(Messrs. C. Fox and Sons) reported on July 22 to the 
directors that the works of the railway had made most 
satisfactory progress since their last report. The con- 
tractors (Messrs. John Waddell and Sons) think that the 
railway will be ready for public traffic by the end of this 
year. 

Hull Marine Engineers and the Shipowners.—A meeting 
of the steam shipowners interested in the Humber ports 
has been held, under the presidency of Mr. C. 
Wilson, M.P., when the final answer of the marine 
engineers was given to the proposal that they should 
consent to a reduction in their wages to the extent of 
10 per cent. The men, we are informed, declined to 
discuss the question or to meet the owners, and it was 
determined to renew the proposal, and, in the event of 
the engineers remaining firm, to lay up the great bulk of 
the steamers, which, it is urged, are being run at a loss, 
owing to the great depression of trade. 

NOTES FROM THE SOUTH-WEST. 

London and South-Western Railway.—The new Surbi- 
ton and Guildford line will be completed at the end of 
this year, and its Leatherhead branch will be finished 
early in the spring. The Bournemouth direct railway, 
and the doubling works between Christchurch and 
Bournemouth, as well as the new junction lines there, are 
under construction. The Hurstbourne and Fullerton 
line, and the widening of the Andover and Redbridge 
railway, are well advanced, as well also as a new curve at 
Weybridge. Additional lines between Clapham Junction 
and Barnes are progressing, and the Fareham and Netley 
extension will be proceeded with in due course. The 
Staines curve and the Lymington extension and pier have 
been opened for traffic. 


The Barry Dock Scheme.—On Thursday, the select com- 
mittee of the House of Lords appointed to consider the 
Barry Dock and Railway’s Bill decided that the Bill 
poe! A proceed, except in two respects, viz., that the 
railway should cease at Hafod, and that there should be 
no running powers. Mr. Pember inquired if the pro- 
moters were to have the two junctions for which they 
applied, viz.,one at Hafod and one at Treforest, and an 
affirmative reply was given. 

Harbours of Refuge.—The report of the Select Com- 
mitte on Harbours of Refuge was issued on Tuesday. 
After dealing generally with the question of the necessity 
of harbours of refuge, the report proceeds :—‘‘ In regard 
to the position of the coasts Seawaen Land’s End and the 
Welsh coast, including the whole of the Bristol Channel, 
the Committee decline to determine between the relative 
advantages of St. Ives, Lundy Island, the Mumbles, and 
Swansea, but they found out that the general tenour of 
the evidence is of a character to show that at one of these 
places a harbour should be constructed without further 
delay.” 


The Forest of Dean.—There has been no change worth 
noting in the coal trade, the demand maintained having 
been of a sluggish character. At the same time, as far as 
data can be obtained, there is reason to believe that the 
output for the first six months has not fallen below the 
average of last year. The half-yearly returns of the 
Great Western Railway show that 93,000 tons of Forest 
coal were carried over that line during the half-year 
ending June 30, as against 78,000 tons during the cor- 
responding half of last year. The furnaces at Cinderford 
iron works are as yet kept going; the stocks of pig iron 
are increasing largely. The tin-plate works of the district 
are in fair activity, and the Lydbrook Works, which have 
been closed for some time, have resumed operations, 


Coal Winning at Llantwit Vardre.—A London company, 
which has for the last two years been driving a level for 
coal on Dryscol Farm, has just struck a splendid seam. 
Before reaching it 200 yards of solid rock was pierced. 
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Newport.—The steam coal trade has not undergone any 
material change. The tips at the Alexandra Dock have 
been well occupied. In the house coal market there has 
been no new feature. In the manufactured iron and 
kindred trades the works are, in some instances, fairly 
occupied. New orders are, however, stated to be slow in 
coming forward. The quantity of iron cleared last week 
was 5329 tons, viz., to New York, 1600 tons; to Sunds- 
wall, 690 tons; to Helmstadt, 895 tons; to Quebec, 1124 
tons ; and to Kurrachee, 1020 tons. Last week’s coal 
clearances were 60,809 tons. From Bilbao there arrived 
4558 tons of iron ore, and 1750 tons came to hand from 
other sources, 


Falmouth Docks.—Falmouth graving dock, No. 2, was 
opened on Friday, the screw steamer Boskerma Bay —— 
the first to enter, to repair damages after collision with 
the steamer Earl of Dumfries. This dock is now the 
longest in the English Channel, being 510 ft. long, with 
22 ft. of water. It has been constructed at a cost of over 
30,000/., partly advanced by the Public Works Loan Com- 
missioners, 





FOREIGN AND COLONIAL NOTES. 

A New South Australian Railway.—The Mount Barker 
and Strathalbyn Railway, which is now approaching 
completion, commences at the Mount Barker Junction 
Station on the Adelaide and Nairne line, 31 miles from 
Adelaide, and runs in a southerly direction to Strath- 
albyn. It is 19} miles in length, and connects the 
Victor Harbour tramway system with the Intercolonial 
and the other railways of South Australia. The country 
traversed necessitated numerous cuttings and embank- 
ments, steep gradients, and sharp curves. The largest 
cutting occurs at 13¢ miles from Mount Barker Junction. 
It is 30 ft. deep, and contains 25,500 cubic yards of excava- 
tion. The largest embankment is at 15} miles, is 27 ft. 
high, and contains 39,000 cubic yards. There are two 
bridges, one at 3} miles, over the Mount Barker Creek, 
and the other at 194 miles, over the Angas. The former 
has one span of 40ft., and the latter two spans of 48 ft. 
each. Iron-plate girders and masonry abutments, with 
ashlar copings, are used in both instances. The pier 
supporting the girders of the Angas bridge is formed of 
two cast-iron columns 2 ft. 3 in. in diameter, resting upon 
cement concrete foundations. Ample provision has been 
made for carrying off flood water by constructing several 
large culverts and numerous smaller ones. The largest 
flood openings occur at 18 miles, where there are seven 
of 11 ft. span each. Nearly 11 miles of the line are con- 
structed on a ruling gradient of Lin 45. The sharpest 
curves are 12 chains radius, and in the aggregate are three 
miles in length. The rails throughout are of steel, weigh 
61 1b. per yard, and are laid to the 5 ft. 3in. gauge. 





Victorian Railways.—Damages to the amount of 7500/. 
have been awarded to contractors against. the Victorian 
Railway Department for the non-supply of permanent 
way material. 

Dock Accommodation at Port Adelaide.—A graving dock, 
proposed to be constructed at Port Adelaide, will be on 
the westerly side of the Dunnikier slip, within an area of 
about 64 acres. The site is close to that recommended 
for the Government graving dock. The dock will be 
550 ft. long, with a depth on the sill at low water of 
224 ft., and while in progress it will not interfere with the 
working of the present alip. It is contemplated to make 
the dock in two sections. One will be about 400 ft. 
long, which will be first made, and when finished the 
other portion—150 ft. long—can be made while the larger 
section is in use. The advantage of having the dock in 
two sections is that it will avoid the expense of pumping 
out the whole of the water for a moderate-sized vessel, 
which can be accommodated in the large section alone. 
The dock will be dug out dry if possible, in the way in 
which the Port Dock was excavated. It will be of com- 
posite construction, partly stone, iron, and wood. The 
work will be commenced almost at once, the plans being 
now in hand. ‘The Dunnikier slip is still in working 
order, and has turned out a vessel of over 1300 tons re- 
gister, but it is not equal to the large class of vessels which 
are now frequenting Port Adelaide. 


An Electric Head Light.—An electric head light has 
been fitted experimentally to one of the engines of the 
Chicago, Milwaukee, and St. Paul Railroad. This appli- 
cation of the electric light is the invention of Mr. Wooley, 
of Indianapolis. Some days since his agent sought per- 
mission of the superintendent of the Chicago division of 
the Chicago, Milwaukee, and St. Paul Railroad to place 
one of his lights, with its engine, on one of the company’s 
locomotives. The apparatus, which consists of a small 
14 horse-power rotary engine, and a box about 2 ft. square 
by 8 in. in thickness, containing the dynamo, &c., was 
placed upon the engine, directly in front of the cab on 
the left-hand side. The focus had been so adjusted as 
to cast the light a little to the right of the centre of the 
track. The light was exceedingly brilliant, and its power 
was estimated to equal 2000 candles. 


New South Wales Coal.—The ship Port Jackson has 
arrived at Liverpool from Sydney, New South Wales, 
with a cargo of 3100 tons of Australian cannel for 
the Liverpool Gas Company. Although the fact has not 
hitherto been made public, it is understood that the com- 
pany has previously received cargoes of this cannel, which 
is credited with great gas-producing qualities. 

Metallurgy in Queensland.—A new process for the con- 
version of pig iron into steel, of which a Mr. Burgess 
claims to be the inventor, is being tested in Queensland. 
If the operation prove satisfactory, a company with a 
capital of 100,0007. will be floated, and extensive works 
will be established at Ipswich, where, it is stated, there is 
an abundance of iron ore. 





Blast Furnaces in the United States.—The number of 
furnaces in blast in the United States at the commence- 
ment of July, was 279. The corresponding number of 
furnaces in blast at the commencement of July, 1883, was 
343 ; at the commencement of July, 1882, 434; at the 
commencement of July, 1881, 437 ; at the commencement 
of July, 1880, 413; at the commencement of July, 1879, 
277 ; and at the commencement of July, 1878, 248. 


Wood Paving at Sydney.—A Bill is pending in the Par- 
liament of New South Wales which proposes to authorise 
the Town Council of Sydney to expend 200,000/. in laying 
down wood pavement in that city. 


The Population of Mexico.—A census of Mexico gives 
the population at 9,686,777. No state has a million, two 
states have less than 100,000, and several states have less 
than 200,000 inhabitants. But Seiior Romero thinks 
that the population is really not far from 12,000,000. 
Eighty-two per cent. of the population lies south of the 
parallel of Tampico. 


A Marsh under the Ocean. — Every south-east and 
southerly storm throws upon the south side beach 
of Long Island large masses of peat, lignitic branches, 
trunks of trees, fossilised leaves, and animal re- 
mains. The coast, it is said, after a heavy wind and 
surf, is strewn with these apparently unaccountable 
objects from Atlanticville to Water,Island. The geolo- 
gists state that the appearance of débris seems to be 
the result of the wave action of the surf upon the remains 
of a vast swamp, at present submerged beneath the 
Atlantic. After due calculations they have decided that 
this submarine swamp extends fifty miles longitudinally 
and half a mile latitudinally. Professor Newberry, of 
Columbia College, gives the following explanation of the 
existence of this marsh: ‘* The coast is settling, and 
what had been swamped places on the land have been 
submerged by the waves. We find along the coast of 
New Jersey, Staten Island, and Long Island, evidences of 
subsidence going on at the present time, and that which 
was forest land and marsh land is now out at sea. In 
some places the peat beds which were marshes on the land 
have been submerged, and we find shell fish bored into 
the peat. Ihave plenty of specimens to show that the 
level of the land has changed, and we have also fresh 
evidence of that circumstance in the fact that stumps of 
trees of a large size are found along the coast at some dis- 
tance in the water where they are only, perhaps, visible 
at low tide. They must have grown on comparatively 
dry ground.” 


The Duration of Rails.—The Great Central Belgian 
Railway Company has taken account since 1865 of the 
number of iron rails, and since 1869 of the number of steel 
rails, withdrawn from its lines, as well as their ages. 
With reference to iron rails, the figures given in the re- 
port show that the renewals are made gradually each year, 
starting from the first or the second year, and are nearly 
complete at the end of fifteen or twenty years. On the other 
hand, all the steel rails laid down since 1869 have shown, 
up to the close of 1881, only an insignificant proportion of 
renewal, and it was the same in 1882, except for the rails 
laid in 1869. These latter were 520 in number. One only 
had to be withdrawn before the 1st of January, 1882, on 
account of accidental fracture, 257; that is to say, 48.3 per 
cent., had to be replaced in 1882, because the wear had 
reached nearly 4 in., a limit which the profile of the rails 
would not permit to be exceeded. These facts confirm the 
opinion which is entertained concerning steel rails ; they 
wear a regularly, while iron rails perish by scaling off 
beneath the wheels before being worn out, and after a very 
variable number of years. It was not supposed, however, 
that the wear of the steel rails could be so uniform that 
one half of the rails laid at the same time would have to 
be replaced exactly the same year, to be followed probably 
very soon by the other half ; but such is likely to be the 
case. Another result equally satisfactory is the length of 
time which these rails lasted, having regard to the cir- 
cumstances. These rails, it is true, only lasted thirteen 
years, but under altogether exceptional conditions of wear 
and tear. 








ELevaATED RarLtroaps AT New York.—Astatement has 
been issued showing that since September 30, 1878, the 
elevated railroads of New York have carried 444,098,105 
passengers, yielding a revenue of 31,973,878.46 dols. For 
the eight months ending May 31, the record is 66,335,167 
passengers and 4,624,592.06 dols. 





Tue Rivers Pottction Act at ReppisH.—The Red- 
dish Local Board having obtained from the Local Govern- 
ment Board an order suspending the Rivers Pollution 
Act, 1876, have directed Mr. R. Vawser, C.E., Man- 
chester, to prepare a plan for the drainage of the district, 
and the treatment of the sewage. 





THE CoLontaL ExurBition.—The Victorian Mining De- 
partment has decided to send to the Colonial Exhibition, 
which is to be held in London in 1886, a scientific and 
economic mineral collection representing the geological 
features of Victoria. A collection which was sent to 
Amsterdam will be used as a nucleus. 


Tue Late CHARLES Mansy.—We regret that pressure 
on our space compels us to postpone until next week our 
obituary notice of the late Charles Manby. We may 
mention that the interment took place at the Eastbourne 
Cemetery on Tuesday last, andthat by the express desire 
of the widow and her son, the funeral was unattended by 
any of Charles Manby’s old friends and colleagues, 
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SIX-POUNDER RAPID-FIRING GUN FOR THE BRITISH NAVY. 


CONSTRUCTED AT THE HOTCHKISS ORDNANCE WORKS, PARIS, 





Tue important order for single-barrel machine guns 


recently given by the British Government to Mr. 
Hotchkiss, is the result of the competitive trials carried 


out last year by the Ordnance Committee at Shoe- | 


buryness. The first Hotchkiss single-barrel machine 


gun was made in 1876, and this, which is now in the | 
museum of the Hotchkiss Ordnance Works, is on the | 
bolt principle, with an automatic feeding arrangement, | 


exactly like the Hotchkiss revolving cannon of 1} in. 
calibre, and fires the same ammunition. 
After this gun was completed, a Russian inventor, 


Baranowsky, was killed by one of his guns, a few of | 


which were in the Russian service during the last 
Russo-Turkish war. The Baranowsky gun was also 
on the bolt system, and the manner in which the acci- 
dent took place, convinced Mr. Hotchkiss that nothing 
but a wedge action would give absolute security against 
similar mishaps in single-barrel machine guns. He 
therefore abandoned the idea of the bolt, and in 1879 
commenced work on a wedge-action gun. In 1880 four 


such guns of 1.64 in. calibre were made and sold as | 


yacht guns. Here the wedge was arranged to move 
horizontally, the movement of a side lever opened the 
wedge for loading, cocked the hammer and extracted 


the empty cartridge case ; the loading was performed | 


by hand. This, as well as the first-described ‘gun, 


were mounted to be fired without recoil, and laid by | 


means of a stock. 


To work rapidly three men were required for the | 


gun, viz., one to open and close the breech, one to load, 
and a third to sight and fire. Experience soon taught 
that the three men did not generally work in harmony, 
and the rapidity of fire was therefore not so great as 
required ; thereupon Hotchkiss set about to alter the 
breech action, so that it might be worked easily by two 
men. The first gun of the present type, with a ver- 
tically sliding wedge, was made and tried in 1881 ; its 


calibre was 1.85 in. but later it was bored up to 2 in. and | 


chambered to take the ammunition of the 2 in. re- 
volving cannon. This gun is still in the hands of the 
Ordnance Committee at Shoeburyness. 

In 1881, it was decided by the War Department to 
invite inventors to supply a new gun for the light 
armament of our Navy, and the following memorandum 
of conditions to guide manufacturers was issued by 
the War Office, dated December 29, 1881. 

Quick Firing Rifled Breechloading Gun for Auxiliary 
Armaments. 

1. The gun to be a breechloader which will range 

with accuracy to 4000 yards, 





; 2. The muzzle velocity of the projectile to be not 
| less than 1800 f.s. 


3. The projectile to be shell and steel shot of 6 lb. 
weight. 
| 4. The projectiles and powder charges to be made 
up in one cartridge for simultaneous loading. 

5. The service of the gun to be capable of being per- 
formed by three men. 

6. The gun to be able to fire under the above condi- 
tions not less than twelve aimed rounds per minute. 

7. The mounting to be suitable for either ship or boat 
service, An alternative mounting to be provided to 
enable the gun to be readily mounted for field service. 
‘ 8. To be capable of readily delivering an all-round 

re. 

9. The recoil to be reduced to the lowest limits, and 
the gun to return after recoil to the firing position. 

10. The gun to be provided with an easy removable 
| shield, proof against the fire of the Martini-Henry 
rifle at 100 yards range. 

11, The total weight of the gun and ship mounting 
not to exceed 10 cwt. 

In the spring of 1883, three different guns con- 
structed to fulfil, as nearly as possible, the above condi- 
tions, were delivered for trial by the following firms. 
| Sir William Armstrong, Michell, and Co., Hotchkiss 

and Co., and Thorstein Nordenfelt. 

The Armstrong gun was withdrawn from trial after 
the preliminary experiments, as it did not give the ex- 
pected results, the Ordnance Committee recommending 
the Hotchkiss gun, after a series of very successful ex- 
periments at Shoeburyness. There being, however, 
some diversity of opinion in the Navy on the system of 
training the guns, the Admiralty decided to order, 
besides the Hotchkiss gun a certain number of Mr. 
Nordenfelt, who was to adopt the Hotchkiss non- 
recoil system of mounting, and to embody similar 
ballistical features in his gun, so that the ammunition 

|could be fired from either system with exactly 
| similar ballistical results. The exact shape of the 
| pedestal for the guns is not yet decided, it will vary 
| somewhat according to the construction of the ships 
| and the places for the guns. The first 77 Hotchkiss 
| guns ordered, are, according to the term of the con- 
| tract, to be delivered by Hotchkiss and Co. by the 
beginning of April next. 

The Hotchkiss guns are called ‘‘ non-recoil ” because 
they are generally mounted on fixed elastic pivots and 
have no perceptible recoil, although the guns in reality 

| have a definite amount of movement at the departure 


| 








of the projectile, sufficient to relieve the mountings of 
undue shock. 

In all cases, except for the larger calibres for boat 
service and for the field, these guns are laid by means 
of a stock, or shoulder-piece, bearing against the left 
shoulder (as in the Hotchkiss revolving cannon) and a 
pistol-grip with trigger, which the gunner grasps with 
his right hand. He fires the moment his sights bear 
| upon the object aimed at, by pulling the trigger, so 
| that it will be seen that this gun has the general 

characteristics of the Hotchkiss mounting, viz.: 

1, The gun is mounted on a pivot and trained direct 
| by the shoulder without the aid of any elevating or 
| directing mechanism ; thus enabling it to be pointed 
| easily and rapidly from moving and rolling vessels 
| against swiftly moving objects. 

2. The sighting and firing are effected by a single 

man, which is shown in perspective above, and in 
| detail on the opposite page. 
| The gun is made of Whitworth’s fluid-pressed steel, 
| oil tempered. The body consists of a tube, and a 

jacket carrying the breech and the trunnions, so that 
| the longitudinal and transverse strains are divided. 
The jacket is shrunk over the tube, and to prevent any 
slipping, they are locked together by a screwed collar, 
carrying the fore sight. The gun is exactly balanced 
in the trunnions. 

Breech Action.—The breech action belongs to the 
class of guns with a breech-block sliding vertically 
through a mortice, and actuated by a lever, the move- 
ment of which opens the breech, extracts the fired 
cartridge case, and_cocks the hammer for the next shot. 
The action is composed of the following parts, viz. : 
the wedge, with its stop-screw for limiting the run ; 
crank and crank-handle, for moving the wedge up and 
down ; firing-hammer and its rocking shaft; main- 
spring, trigger sear, trigger spring, and trigger, and 
the extractor. 

Wedge.—The wedge A (Figs. 2 and 5) is square, with 
rounded corners ; its face is normal to the bore, whilst 
its back surface is inclined. This wedge runs in guides 
BB (Fig. 1) on each side, and its run is limited by 
the stop-screw 4, which serves at the same time to 
fix the stock. The wedge is moved up and down by 
means of the crank C, the pinc of which runs in a 
peculiarly shaped groove D (Fig. 4) in the wedge. 
This crank C is journalled in the right-hand cheek 
of the breech, and it carries on its stem the crank- 
handle E E', which serves to open the breech by pull- 
ing the top handle E, and toclose the same by pulling 
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the bottom handle E!. Thisarrangement makes the 


opening and closing of the breech very easy and rapid. | 


Firing Mechanism.—The firing mechanism is placed 
in the hollow of the wedge and consists of a hammer 
F (Fig. 5), the point of which penetrates the face of the 
wedge and strikes the cap in the base of the cartridge 
on pulling the trigger. 
a rocking shaft G, which is provided with an arm g 
on the outside of the wedge. 


This hammer F is mounted on | 


The crank-handle E E! carries a cocking cam e, which | 


acts on the arm g of the rocking-shaft, and in this 
manner, by swinging the crank-handle downwards, the 
hammer is drawn backwards, or cocked, before the 
wedge descends to open the breech. There is a cock- 
notch on the hammer, and a trigger sear H (Fig. 5) 
catches on this cock-notch and holds the hammer back 
until released by pulling the trigger, which in turn 
actuates the trigger sear H. 

The Y shaped main-spring I acts direct upon the ham- 
mer, and by an ingenious arrangement both branches 
of it are made to work, the upper branch bearing 
against the heel of the hammer, whilst the lower one 
pulls on the opposite side, thus causing a nearly 








frictionless rotation of the hammer F and its axis, in 
the bearing. 

Cartridge Extractor.—The extractor L is a pris- 
matical piece of steel; it works in a recess on the 
interior left cheek of the breech and parallel to the 
bore of the gun; its further end forms the hook 
which acts on the head of the cartridge. On the same 
side as the hook, the extractor bears a stud /, which 
runs in a groove M on the left side of the wedge. On 
opening the breech the stud / of the extractor runs in 


| the straight portion of the groove, which moves it 


backwards slowly, but as soon as the wedge is so far 

withdrawn that the opening N coincides with the 

chamber, the inclined portion of the groove acts upon 

the stud and causes the extractor to be moved back 

quickly, thus throwing the cartridge cleau out of the 
un. 

Stock.—The stock consists of the gun-metal part O, 
which is attached to the left side of the breech of the 
gun by the screw P and the stop-screw b. The stock 
can be removed by turning the screws P and } a quarter 
of a turn. The vertical portion of the stock, which 
bears against the shoulder is, of wood, and to prevent 


















the shock of discharge being felt by the gunner, there 
is a stout india-rubber tube 7 attached to the back of 
the top branch. This forms a very elastic and effective 
buffer. The lower branch has three handles R, R’, 
and R*, The gunner grasps the handle convenient to 


| him with the left hand whilst he bears his shoulder on 








the top branch and has the pistol-grip in his right, and 
so directs the gun. 

To prevent the fired cartridge cases falling on the 
feet of the gunners when extracted, there is a deflector 
o attached to the gun-metal part of the stock behind 
the axis of the gun, against which the fired cases strike 
when ejected from the breech, and they drop down to 
the ground out of the way of the gunners. 

Pistol-Grip.—The pistol-grip A is of gun-metal and is 
screwed on to the under side of the breech ; it carries 
the trigger g, which in turn acts upon the trigger sear 
H in the wedge, when this is closed and the gun ready 
for fire. 

Sights.—The front sight is a plain roughened steel 
point, screwed into the locking collar on the gun. 
The rear sight is a tangent bar sight of gun-metal, 
with a sliding leaf, worked by a set screw for correct- 
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ing the deflection. It is moved up and down by a 
rack cut in the bar, and a pinion wheel, provided with 
aT handle. To set the sight permanently, if neces- 
sary, there is a clamp screw with milled head. The 
sight is graduated in yards. 

The mechanism acts in the following manner, sup- 
posing the gun just to have been fired : 

First Movement.—The breech is opened by pulling 
the handle E. The crank-pin ¢ moves backward in 
the groove D, part of which is concentric to the axis 
of the crank, and does not yet move the wedge; 
during this time the cocking cam ¢ acts on the arm g 
of the rocking shaft, and cocks the firing hammer F. 
As soon as the crank-pin ¢ runs in the portion of the 
groove D, which is inclined against the axis of the 
crank, the wedge is caused to move downwards, and 
the extractor stud /' being engaged in the straight 
part of the extracting groove M, a slight but powerful 
backward motion of the extractor takes place, until 
the wedge is drawn down so far that the opening N 
nearly coincides with the chamber ; then the sharply 
inclined portion of the extracting groove acts on the 
stud and causes the extractor to jerk backwards and 
throw the fired cartridge case out of the gun. By 
this time the wedge is stopped by the stop-screw 5. 

Now the gun is ready to be loaded. 

Second Movement. — A cartridge is run into the 
chamber so far until it is stopped by the rim catching 
against the extractor hook; now the lower crank- 
handle E' is pulled, the wedge begins to move upwards, 
and the inclined part of the opening N on the face of 
the wedge, acting on the cartridge, forces it further into 
the chamber ; by the time the wedge is entirely closed 
its face bears tight up against the head of the car- 
tridge, and the crank C has passed the vertical position 
and rests against the body of the gun, so that the 
wedge is blocked by the action of its weight, and the 
reaction of the crank-handle E on the discharge of the 
gun. When the breech is closed the cocking cam e on 
the crank-handle is in position to allow the arm g, and 
with it the firing-hammer, to act, and the gun is ready 
for tire. 

Third Movement.—On pulling the trigger the top 
branch of it acts upon the trigger sear H, presses this 
down, and so releases the hammer, which flies forward 
under the action of the main-spring, strikes the primer 
in the cartridge, and discharges the gun. 

The gun is worked by two men, one to load and one to 
operate the breech and fire. The rapidity of fire, with 
careful aiming, was found to be, at Shoeburyness, 
about thirteen rounds per minute. 

Ammunition.—The ammunition consists of a centre- 
fire metallic cartridge of special construction, holding 
in each one the powder, the projectile, and the primer, 
arranged in a similar manner to the metallic ammuni- 
tion generally used for small arms (Fig. 12). 

Three different types of projectiles are used with 
the Hotchkiss guns, viz.: 

a, Common shell. 
b. Steel shell. 
c. Canister shot. 

Cartridge Case.—The metallic cartridge case con- 
sists of a drawn brass tube M, slightly conical. It is 
reinforced at the base by an inside and outside cup of 
the same metal. The head P, ofiron, is dipped whilst 
hot in boiling linseed oil to prevent rust, and fastened 
to the body with brass rivets 0 0, which pass through 
it, and through the base and reinforcing cups, thus 
holding the whole solidly together. The advantage 
of this construction having three thicknesses of metal 
at the base is: that if one or the other part of the base 
should have unseen defects there can be no danger of 
leakage, as the others have sufficient strength to 
resist the pressure. 

The primer consists of a small brass case (Fig. 17), 
shaped to form the anvil; it is closed at the bottom end 
by acap Rholding the fulminate. The primer is forced 
into a hole which penetrates the head and the base of 
the cartridge, and it projects through into the inside. 
The reinforcing cups are pushed up around the primer 
cavity, so as to form a gas-check around the primer, 
and so hold it tight and prevent leakage. 

Common Shell.—The shell differs from these projec- 
tiles commonly used, in the fact of the fuze being 
placed in the base instead of in the point. This 
arrangement gives greater strength to the point of the 
shell, and obviates missfires of the bursting charge, 
caused by the fuzes placed in the point getting 
damaged and broken when the projectile strikes. The 
shell is of cast iron, cylindro-ogival in shape, about 
4 calibres in length, and it receives its rotation by the 
lands of the poly-groove rifling cutting their way into 
the soft guiding band A, which is placed at about one 
calibre’s distance from the base of the projectile. At 
the front end there is a narrow centring band B, 
which does not take the rifling. 

The guiding bands are of soft brass, contracted over 
the body C of the projectile. Under the rear band 


there are a number of grooves cc (Fig.7) turned into the 
body, and the band is moulded into these grooves, thus 
leaving a small cannelured surface to take the rifling, 
and reducing to a minimum the strain and friction 
caused by the projectile passing through the bore, 





The projectiles are turned smooth all over and are 
made with the greatest care and exactness. 

Steel Shell.—This projectile is necessary so as to 
obtain the full perforative power of the gun, as 
hardened steel projectiles alone can cope successfully 
with modern steel or compound armour plates. The 
steel shell is pointed, and is fitted with the Hotchkiss 
base percussion fuze. It is made of special steel, of 
great longitudinal strength, to obtain a maximum of 
perforating power, and small transversal resistance, so 
as to enable it to explode with a relatively small 
charge of ordinary gunpowder. It is hardened ; the 
hardening gradually dying away towards the base. 
To further facilitate the proper bursting and breaking 
up of this projectile it is bored equally large at the 
base as it is in the powder chamber, and the bore is 
closed by a threaded gas-check base D (Fig. 11), or fuze 
receiver, of extremely soft steel, into which the fuze 
is screwed. 

To prevent this base being blown out of the body, 
and again to prevent the fuze being blown out of the 
base on ignition of the bursting charge, it is shaped so 
as to provide inwardly extending walls d d! forming a 
gas-check both around the fuze and in the powder 
chamber. Thus the internal pressure causes the 
whole to be held securely together and gas escape pre- 
vented, so that the bursting of the shell is made 
certain, even when striking very thin plates, wood, or 
any other object. 

The gas-check base, or fuze receiver D, is provided 
with a projecting flange ¢, bearing against the base of 
the shell, which serves to close the chamber of the 
same effectually, by means of the external pressure 
on the base of the projectile when the gun is dis- 
charged, thus making premature explosions in the 
bore impossible. 

The Base Percussion Fuze.—This fuze consists of three 
principal parts, viz.: The fuze case, the plunger 
carrying the firing-pin, and the detonating cap (Fig. 14). 

The fuze case F is of gun-metal, and carries the de- 
tonating composition G in the screw-cap H, which 
closes the end of the case. The base of the fuze is 
provided with a projecting flange i, brought up to a 
thin edge and acting as a gas-check when the fuze is 
screwed into the base of the projectile, because the 
pressure of the powder gas in the bore of the gun tends 
to force this flange against the base, and so make an 
absolutely gas-tight joint. 

The plunger K is composed of a body of lead, cast 
into a cylindrical case of hard brass, and of the central 
firing-pin L made of hard brass wire and roughened so 
as to give sufficient hold to the surrounding lead ; in 
order to prevent any accidental displacement. The 
rear end of the firing-pin projects beyond the bottom 
of the plunger K, whilst its front end is sunk a little 
below the surface. The entire length of this compound 
part being so calculated that when it is inserted in the 
tuze case and the screw cap H is in its place, the point 
of the firing-pin L cannot touch the primer G, and it 
can only displace itself by the shock of the discharge, 
when in consequence of its inertia its slides back on 
the firing pin down to the bottom of the case. The 
point then stands above the body of the plunger, 
ready to be projected against the detonating cap by 
its momentum, as soon as the flight of the projectile is 
retarded on striking. 

The Operation of the Fuze is thus :—On the discharge 
of the gun, the plunger K, through its inertia, slides 
backwards on the firing-pin L. The lead, being a 
soft substance, is compressed by the shock and closes 
tightly on to the firing-pin again, leaving the point 
projecting in front. The plunger is now disengaged, 
and free to move forward in the line of its axis. When 
the flight of the projectile is suddenly retarded by its 
striking any object, the plunger again, in consequence 
of its momentum, is driven forwards, and the firing- 
pin strikes the detonating composition G in the front 
of the fuze, and ignites the bursting charge in the 
projectile. 

This base fuze is absolutely safe during transport 
and all the manipulations of the projectile, as it re- 
quires the shock of the discharge to prepare it to act, 
and the sudden retardation in the flight of the pro- 
jectile to set it off. 

Canister Shot.—The canister does not much differ 
from that generally used with other guns. It consists 
of a drawn brass case, closed at both ends, and filled 
with hardened leaden bullets. The front end is coned 
off to facilitate rapid loading. The base of the canister 
by means of the annular projection of soft lead, which 
closes the bottom, is made to form a gas-check in the 
bore of the gun (Fig. 9). 


Principal Weights, Dimensions, &c. 
un. 


Calibre Ses oe ee 57 mm. 2.244 in. 
Length of bore as +s OO. yy 7 ft. 5.7 in. 
0. in calibres ... 40 
Number of grooves 24 
Riflin Width of lands 2mm, 0.078 in. 
8 Depth of grooves 0.4 ,, 0.0157 ,, 


Twist, increasing 1 to 6 deg. 
——_ of gun 2480 mm. 
0 


aoe ss 8 ft. 1.6 in. 
including stock 3000 ,, 


9 ft, 10,1 in, 





Weight of gun = do. 370 kil. 7.03 cwt. 
Weight of pivot... sic Eas ZS! 45 
Weight of elastic pedestal... 320 ,, 6.08 ,, 
Ammunition, 

Weight of common shell, 

charged and fuzed ... 2.720 kil. 6 lb. 
Bursting charge... 85 gr. 2.97 oz. 
Weight of steel shell 2.720 kil. 6 lb. 


115 gr. 4.02 02. 
3.400 kil. 7 lb. 7 oz 
220 mm. 8.66 in, 


Bursting charge __... 
Weight of canister shot 
Length of projectile i 
Total length of cartridge 


with projectile... ~- 481 4, 22:9:in. 
Total weight of complete 

cartridge ... , os «=~ 23 bell. 9 Ib. 5.2 02, 
Charge of powder... .. 850¢r. 29.75 oz. 
Initial velocity of the pro- 

jectile ee ae ... 560 met. 1819 ft. 
Total muzzle energy of the 

projectile ae ... 43.48 met. tns 140.4 ft. tns. 


RAILWAY FERRIES. 

WE illustrate, by a two-page plate, the general 
arrangement of two railway ferries, the Korsér and 
the Nyborg, recently completed for carrying trains over 
the Great Belt and keeping the communication open, 
throughout the winter, between Zealand and Jutland, 
thereby not only maintaining a continuous traftic, but 
effecting a considerable saving in time by avoiding the 
necessity of transferring freight from the train to the 
boats and vice versd. The vessels, which are each 
capable of carrying seventeen loaded wagons, or 
thirteen passenger carriages, were constructed by the 
Kockums Mekaniska Werkstad, Aktie Bilag, Malmo, 
Sweden. We shall reserve our description of these 
interesting vessels until the publication of further 
details. 


CONTINUOUS BRAKE FAILURES. 
To THE Epitor oF ENGINEERING. 

Srr,—In your issue of July 25, p. 85, details are given 
of a collision at Swansea caused by the leaking off of the 
“*two-minute” brake. On July 4th a Midland train 
ran into the butfer stops at Leeds from the same cause, 
and on Saturday last, another case similar in every way, 
took place. The brake was applied and worked well, 
then it ‘‘leaked off,” and before another store of vacuum 
could be obtained, the train ran into the buffer stops; this 
case has therefore added another instance of the inetti- 
ciency of leaking-off brakes. Buffer stops have been run 
into at Portskewet, Liverpool, Northampton, Leeds, 
Bradford, Leeds, Swansea, and now Leeds for the third 
time, 

Yours faithfully, 
CLemENT E. STRETTON, 

40, Saxe-Coburg-street, Leicester. 


DISTILLING CONDENSERS. 
To THE EpitTor OF ENGINEERING. 

Srr,—Having observed in one of your late issues an 
advertisement claiming to produce 23 tons of distilled 
water for 1 ton of coal, and not being in a position to 
thoroughly investigate the operation at the Health 
Exhibition (which would require at least two or three days 
to get a fair result), I should be glad of any information 
respecting this subject, it being contrary to my ex- 
perience. 

During the last eight years I have been an engineer in 
large ships, which have been fitted with distilling con- 
densers, and have found that although the condensers 
were perfectly clean, and of the most approved type, I 
have thought myself fortunate when I obtained 8 tons of 
water for a ton of coal, making from 20 to 24 tons per day, 
and of course having to clean boilers after about 15 days 
distilling. This is not from one ship only, but having 
investigated the logs of about 30 ships, I find the mean to 
be 7 to 8 tons of water per ton of coal, all the ships being 
fitted with Normandy’s condensers, and in the tropics, 
where the circulation has to be accelerated, 74 tons of 
water is a fair average, using the hot water for feeding the 
boiler. I believe that it is quite possible to get 12 or 13 
tons with an ordinary boiler, but beyond that, considering 
9} lb, of water per pound of coal a fair evaporation, I am 
inclined to mistrust. 

Perhaps some of your readers will favour me with their 
experience on this matter. 





SPEs, 








Gas IN Paris.—The revenue acquired by the Parisian 
Company for Lighting and Heating by Gas in the first 
half of this year, was 1,439,638/., showing an increase of 
41,0977., or 2.90 per cent., as compared with the corre- 
sponding period of 1883, 

Tue Victorian Coast.—By the instruction of the Victo- 
rian Commissioner of Trades and Customs, Mr. Wilson, the 
engineer of ports and harbours, has drawn up a report in 
reference to more effective signalling off the Victorian 
coast. He suggests that 5000/. worth of ‘‘ sound rockets,” 
similar to those used at Flamborough Head in England, 
should be obtained, and that the Agent-General should 
procure for use at the channel stations three of the best 
fog-signal horns of such power and capacity that the 
supply of compressed air can be maintained by two men 
working an air pump. The recommendation will, it is 
understood, be adopted, 
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THE MANCHESTER SHIP CANAL. 

WE cannot better express the feeling with which 
the decision of the Committee of the House of 
Commons on the Manchester Ship Canal Bill was 
received, than by quoting from a Liverpool daily 
paper, the London correspondent of which writes : 

‘*The decision of the Select Committee in throw- 
out the Manchester Ship Canal Bill has created a 
widespread surprise. 1 happened to know some of 
the leading counsel on both sides, and, though 
differing on other points, they in private conversa- 
tion agreed on this, that the Committee was sure to 
pass the Bill. It is curious to recall the fact com- 
municated to you at the time that just before the 
decision in the Lords was given, both sides were 
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agreed in the anticipation that they would throw 
out the Bill. Itis the reverse that has happened in 
both cases, completing the most remarkable history 
of a private Bill comprehended in two sessions. 
Last year the Commons passed the Bill, and the 
Lords threw it out; this year it is the Lords who 
pass the Bill, and the Commons throw it out. Be- 
tween the two it has been a costly game for some- 
body. It is reported that the promoters of the 
measure have spent 120,000/. in preliminary ex- 
penses.” 

It is further noticeable that. the Committee which 
passed the Bill in the House of Commons last year 
unanimously, was a very strong one, and expressed 
their opinion as to the importance of the measure to 
Lancashire ; they went fully into the question as 
did the Committee in the House of Lords this 
session, spending thirty and forty-one days re- 
spectively in considering it ; whereas the Committee 
of the House of Lords last year had not the estuary 
part of the case before them, and although they 
curtailed the inquiry and declined to pass the Bill, 
certainly they gave the promoters every encourage- 
ment to come again. 

This year the Commons Committee, which re- 
jected the Bill, sat for twenty days only, and we 
certainly think the promoters and the public gene- 
rally have some reason for desiring information as 
to the specific grounds upon which the Bill was 
passed by the House of Commons at one time, and 
rejected subsequently. When such large interests 
are involved, and the expenditure of a quarter of a 
million of money, in promoting and opposing the 
measure, has been incurred, some explanation is 
surely due in the interests not only of the people 
who tind the money, but of the public generally, or 
the whole system of Private Bill legislation would 
seem to be greatly at fault, and to require refor- 
mation. 

Before leaving the question of the Mersey we 
desire to call our readers’ attention more particu- 
larly to the sea entrances. As stated by us on the 
20th of last month, the water on the Sandy Hook 
bar at the entrance to New York has shoaled from 
25 ft. to 23 ft., and forthwith a memorial was for- 
warded to Congress and a Bill introduced into the 
House of Representatives directing that proposals 
should be invited for deepening the channel 5 ft., 
and widening it not less than 500 ft. We hope 
that if the attention which has been called to the 
unsatisfactory and dangerous state of the entrances 
to the Mersey fails to rouse the people of Liverpool, 
at any rate outside influence may be brought to 
bear, and that some higher authority may be in- 





duced to move in the matter. 
Undoubtedly the magnitude of the works necessary | 
on the Mersey would be far greater than would have | 
been found sufficient elsewhere ; but, on the other | 
hand, the trade which would be benefitted is far | 
greater also. In 1855 the tonnage paying dues at | 
Liverpool was 4,000,000 tons as compared with 
290,000 tons on the Tees, and in 1882, 8,100,000 
tons, as compared with 1,500,000 tons on the Tees. 
The Commissioners of the Tees have conferred im- 
mense benefits on the trading community by keep- 
ing the necessity of improving the navigation dis- 
tinctly before them, and Parliament has granted to 
them the collection of dues and the power to spend 
the money so derived. The works have been done 
economically owing to the abundance of ironstone 
slag, a material in itself of about the same specific 
gravity as Runcorn sandstone, and if a breakwater 
can be formed of slag on the east coast, why not of 
sandstone on the west? The necessity of improving 
the sea channels has been frequently mooted both 
outside the councils of the Mersey Dock and 
Harbour Board, and also at the meetings of that 
body. 
During the latter part of 1881 and the following 
year, Mr. Russell Aitken, C.E., was in corre- 
spondence with the chairman of the Marine Com- 
mittee of the Board, and laid before him a proposal 
for removing the bar at the mouth of the harbour. 
Of late years this bar has had no more than 9 ft. | 
of water at low water ordinary spring tide, and Mr. | 
Aitken proposes to dredge and maintain a channel | 
30 ft. deep at all times of the tide between Liverpool | 
and the sea. As will be seen on the longitudinal 
section, which we published on page 364 of our} 
thirty-seventh volame, this would entail the forma- | 
tion of a channel 2800 yards long through the bar, | 
and also two shorter channels through banks above. 
Mr. Aitken fixes the width of his 30 ft. channel at | 
300 yards with slopes of lin 60. He estimates the 
quantity of material to be shifted at 9,000,000 cubic 











yards, and the cost 320,000/., and further that the 
channel could be maintained by the removal of 
500,000 cubic yards annually at a cost of 12,500. 
We quite agree with Mr. Aitken that there is great 
need of improvement to the sea channels, but we 
cannot concur in the method proposed, for we feel 
satisfied that as narrowing proved abortive both on 
the bar and in the upper estuary so would dredging 
unless combined with training. If the currents 
were capable of maintaining a deeper channel they 
would in time form such a channel through sand- 
banks, and as this is not formed it follows that 
there is not power to maintain it, and it would silt 
so rapidly as to defy any efforts made to keep it 
open. It is when a bar is formed by hard material 
such as rock or even clay, that dredging a channel 
proves effective. 

In our opinion the east coast should be studied 
where we see the natural groin, Spurn Point, jutting 
out into the Humber, and which by narrowing the 
entrance to the estuary affords at the same time an 
anchorage at the back and a deep channel round it ; 
and again a very similar result followed the plac- 
ing of an artificial groin, viz., the South Gare 
Breakwater at the entrance to the Tees. Probably 
if the mouth of the Mersey was treated on the same 
principle the same result would follow. 

The Mersey Conservators have no power to raise 
or expend money, they cannot initiateimprovements, 
and can only exert their authority to prevent 
changes being made, which they judge would be 
objectionable or dangerous. We have seen the 
acting conservator recommending improvements, 
both above and below Liverpool in his official 
reports of 1879 and 1880; but nothing resulting from 
these suggestions, no public inquiry has been insti- 
tuted or information sought for. 

The Mersey Dock and Harbour Board receives 
the dues, and here, as elsewhere, the power of the 
purse predominates. This Board, which, owing to 
the qualifications demanded of its members, and the 
mode of election, is composed, with one exception, 
of Liverpool men, and although it presides over the 
destinies of a navigation of national, even of uni- 
versal, importance, it has for its first care and concern 
the management and development of the Liverpool 
Dock Estate. On this immense sums of money have 
been lavished, but with the exception of lighting, 
buoying, and removing wrecks, nothing is done for 
the navigation, and prior to the formation of the 
Upper Mersey Navigation Commission the lighting 
and buoying of the estuary above, was done at the 
cost of the Bridgwater Trustees, although dues 
were paid to Liverpool by craft proceeding to the 


| up-river ports. 


It thus seems as if the Liverpool Board were still 
de fucto, as they formerly claimed to be de jure, 
conservators of the Mersey, and the question ought 
to be looked into and decided, whether they will act 
for the public in the matter of improving the navi- 
gation as a whole, or whether they should be called 
upon to make way for a new authority established 
on a broader basis and likely to possess more ex- 
tended ideas of their duty. 

The neglect with which the Upper Mersey has 
been treated, was shown in 1876 when the Upper 
Mersey Commissioners came into existence in spite 
of the opposition of Liverpool. In his evidence on 
the ship canal inquiry, the chairman of the Mersey 
Dock and Harbour Board asserted that no responsi- 
bility for the condition of the sea channels rested 
with the Board. 

The time seems now to have arrived when a com- 
mission should be created to embrace the positions 
occupied by the Mersey Conservators, the Upper 
Mersey Commissioners and the Mersey Dock and 
Harbour Board, so far as regards the conservancy 
duties from the bar to Warrington, with power to 
levy dues on all vessels entering the port, and that 
the Dock Board rates should be confined to the 
docks and surrounding premises. The Mersey 
Dock and Harbour Bvuard would then be in the 
same position as the London Dock companies with 
reference to the Thames Conservancy, the Hull 
Dock Company to the Humber Conservancy, the 
railway companies and the owners of docks on the 
Tyne and Tees to the Commissioners of those 
estuaries. It may be urged that the docks on these 
last-named estuaries are the property of private 
companies, whereas the Mersey Dock and Harbour 
Board is a public trust whose members receive 
no direct pecuniary benefit from the estate, that 
therein lies the reason for investing them with 
conservancy powers, and if their estate was situated 
at the upper end of the estuary there would be 
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more reason for allowing them to continue to occupy 
the position, providing they were willing to under- 
take and fultil it for the benefit of the district 
generally. As it is, their interest is antagonistic to 
the development of the upper ports, and their 
desire naturally is that that all the merchandise 
required by the dense manufacturing population 
inhabiting South Lancashire, Cheshire, and West 
Yorkshire, should pay dues to them; ,they can 
scarcely be expected to willingly assist in providing 
facilities for conveying it past Liverpool. 

Many persons will no doubt exclaim at the difti- 
culties which are patent in carrying out such an 
improvement as we foreshadow on the Mersey, but 
the position of Liverpool must be looked at on a 
map, not of the county, but of the British Isles and 
of the Continent of Europe. Then it will be seen 
that although the bar lies ten miles below New 
Brighton, if still it were found necessary to extend 
works so far, they would to a great extent be shel- 
tered by the sandbanks to seaward or further by 
Wales and Anglesea on the south and south-west, 
by Lancashire on the north-east. Even on the 
north and west the Isle of Man and Ireland inter- 
vene between the site and the waves of the 
Atlantic Ocean, whereas on the east coast, and on 
the coast of Holland, works have been constructed 
with success to stem the unobstructed fury of the 
German Occan. 

At present the threefold jurisdiction established 
for the conservancy of the Mersey, results in absence 
of effort, as is usually the case when responsibility 
is divided. Glasgow is situated at the head of the 
estuary of the Clyde, where energy, skill, and 
large sums of money have been freely spent for 
many years in improving the navigation to Glasgow, 
and, but recently, in the construction of docks. The 
situation of Liverpool is different, and so have been 
the aims of the authorities. 

We venture to say that had London been on the 
Mersey instead of on the Thames, the present state 
of affairs would not have been allowed to exist 
without diligent inquiry at the hands of Parlia- 
ment. Of late years we have had commission 
after commission sitting in reference to the Thames 
with a view to the improvement of the navigation, 
the drainage, disposal of sewage, &c., and during 
this session on the ownership of the banks and the 
rights of the public on the river generally. A 
Cabinet minister was sufficiently interested in this 
matter to offer himself for examintion as a witness, 
but no public inquiry has been held with regard to 
the Mersey since the Conservancy Act was passed 
in 1842. 

Meanwhile enormous changes have been made in 
the mercantile marine as well as in the trade of the 
port of Liverpool, and in the conduct of trade 
generally, time is an object of much greater im- 
portance, and delay in entering or leaving a port, is 
far more objectionable. The public expect to step 
on board a steam liner in dock on the arrival of a 
train at a fixed time, and to proceed to sea without 
delay, but at Liverpool the American liners haul 
off to mid-channel, and even the little boats plying 
to the Isle of Man are unable to cross the bar at 
dead low water. Moreover, during this period the 
depth of water on the bar has become considerably 
less, while, owing to the general adoption of steam 
for propelling, or towing in, and out of, harbours, a 
deeper channel is preferable, even if obtained at 
the sacrifice of width formerly necessary for beating 
out under sail. 

There is another important question to be con- 
sidered, which is the advantage accruing to the 
nation and the Government, for with an improved 
entrance, Liverpool might be used with confidence 
as a naval station and harbour of refuge. With the 
existing depths of water, a fleet could not issue forth 
to meet its adversaries except at high tide, and a 
disabled man-of-war could not run for safety or 
get access toa graving dock, except during a few 
hours of the twenty-four, and meanwhile she might 
sink, or fall into the hands of the enemy. Liver- 
pool is practically undefended from the land, and 
although we should certainly expect a good account 
to be given of any hostile fleet before they got intc 
the Irish Sea, still it would be a matter of import- 
ance in the naval defence of the west coast, to have 
an unobstructed harbour, accessible at all times of 
the tide for the heaviest description of war vessels, 
and in which floating batteries might lay for the pro- 
tection of commerce, and be able to sally forth to 
meet an adversary at any hour. 

The mercantile marine would also greatly benefit, 
for at present, with the exception of Holyhead, 





which is not suitable for the largest vessels, there 
is no harbour of refuge on the west coast of Great 
Britain, between the Clyde and Milford Haven. 
To the harbour itself the advantage accruing from 
protecting works would be immense. By far the 
greater number of the dock entrances are on the 
lee side, and the position of the Canada Dock 
entrance was found to be so exposed, that, although 
the more recently constructed docks have been ex- 
tended far below, their entrance is fixed close to the 
Canada Dock gates, and even these cannot be 
opened in heavy weather. The danger from the 
sea is not increased, but the difficulty of working 
the ships using two large systems of docks through 
what is practically the same outlet, must be consider- 
able. Under the protection of the training works 
or breakwater, the river would become tranquilised, 
and not only would greater freedom for docking 
vesselsbe obtained, but the areaof anchorage ground, 
which is already found to be too restricted for the 
requirements of the port, would be enlarged. We 
think, therefore, in the interests of the empire, as 
well as of the manufacturing districts of the north- 
west of England, a full and exhaustive inquiry 
should be set on foot as to the present condition 
and mean of improving the Mersey. 

In America, France, and most other countries, 
the works themselves would be carried out by the 
Government. Englishmen prefer to leave such 
matters to private enterprise, but we think that 
the interest which has been aroused by the proposal 
to make a ship canal to Manchester, affords a fitting 
opportunity for directing public attention to the 
still larger subject which has lain dormant, and is 
well worthy of the deepest attention, not merely 








of individuals, but of the Government of the 
country. 
INEFFICIENT BRAKES. 
THE failures and defects of vacuum brakes 


continue, and that more lives are not lost is 
certainly marvellous. In our issue of the 25th 
of July we noticed a collision between a Mid- 
land train and the buffer stops at Swansea, by 
which injury was inflicted on fifteen people, the 
cause being the failure of the “leak off” Clayton 
automatic vacuum brake. We have now to record 
a similar collision with the buffer-stops at Wellington 
Station, Leeds, on the 2nd inst. from the same 
cause. The train was well filled with passengers, 
many of whom sustained blows and bruises. This 
is not the first time such an event has occurred at 
Leeds, and looking to the list of other places, in- 
cluding Portskewet, Northampton, Liverpool, Brad- 
ford, and Swansea, where similar accidents have 
resulted, it is by no means likely to be the last. 
As often previously explained, by its unfortunate 
principle, this form of brake is rendered quite un- 
trustworthy for a second or third application, and 
drivers are thus always in danger of being led into 
a trap, particularly when approaching junctions and 
termini. 

When twenty-five people were killed on the 
Sheffield Railway at Penistone, Sir Edward Watkin 
was inclined to think that Providence had been 
a little hard on his railway by not arranging for 
the engine to run ‘‘ only 60 yards further.” It is 
to be hoped that on the numerous occasions when 
passengers do escape on this line, Sir Edward is 
properly thankful, though should he continue to 
tempt Providence by adhering to the use of a 
vacuum brake, he may soon have to make more 
excuses, and express regrets for a further addition 
to the many lives which have already been sacrificed 
on the Manchester and Sheftield Railway. In our 
issue of the 25th ult. we also drew attention to a 
breakaway at Worksop on the same line, and a 
narrow escape of a subsequent collision, which 
would never have been possible had the train been 
fitted with an automatic brake. A further illustra- 
tion of the necessity for such appliances on Sir 
Edward Watkin’s railway was afforded on Bank 
Holiday. As a heavily-laden excursion train of 
more than twenty carriages, from Sheftield for 
Grimsby, was approaching Great Coates Station, 
about three miles from Grimsby, a man was 
observed standing on the footboard of a carriage, 
gesticulating and shouting. It was also observed 
that the fifth vehicle from the end of the 
train was oscillating violently. Fortunately, the 
driver was able to be signalled by the ‘officials at 
the station, and the train was brought to a stand 
after running several hundred yards, having carried 
off a gate-post and part of Great Coates platform, 
and torn away one side of the carriage, with injuries 





to several people. The primary cause, as at Peni- 
stone, was the breaking of an axle, by which part 
of the train was thrown off the line. The results 
were fortunately more favourable than those at 
Penistone, but had the driver not received timely 
warning of the mishap which luckily occurred when 
passing a roadside station, it is quite possible that 
five carriages filled with their pleasure-bent freight, 
might have met the fate that has befallen others 
under very similar circumstances. Had an auto- 
matic brake been in use, it would in all probability 
have been self-applied when the axle broke, and all 
anxiety would have been at an end. 

Imagine this vehicle with the cracked axle, in the 
front of the train—which would have been the con- 
dition of things a few hours afterwards on the return 
journey—and that the axle had broken on a heavy 
falling gradient ; it is quite possible to have had 
a recurrence of that most fatal calamity which 
took place on September 13, 1882, at Hugstetten 
on the Baden State Railway. In this latter case 
the front part of a heavily laden excursion train left 
the line, on a falling gradient, and was overrun by 
the remainder of the train, killing 63 people, and 
seriously injuring 72 others. It is significant that the 
Baden State have since adopted the Westinghouse 
brake, and are fitting it to their stock, but from Sir 
Edward Watkin’s remarks at the South-Eastern 
meeting, commented upon in our last number, it 
would take many more lives than those sacrificed 
at Hugstetten before he would voluntarily consent 
to adopt the same brake on the railways he controls 
with such autocratic self-will. If the shareholders 
of these lines have not lost all control of their 
affairs we shall probably hear of their making a 
movement with a view to recovering some indepen- 
dence of action. Meanwhile we hold it to be our 
duty to the public to watch narrowly, and report 
carefully, the dangerous failures of non-automatic 
brakes upon our railways, and to counteract, as far 
as possible, the efforts of Sir Edward Watkin to up- 
hold and perpetuate a dangerous system, in defiance 
of the recommendations of the Board of Trade. 


THE TEXTILE TRADES EXHIBITION. 

Aw exhibition of machinery and products con- 
nected with the textile trades was opened at the 
Agricultural Hall last Monday, and is to remain on 
view until September 20th. It is difficult to under- 
stand what is the object of the promoters is holding 
an exhibition of this kind in London, where little 
or nothing is known about the subject; and we 
should have thought that the result of a similar 
attempt at the Crystal Palace three years ago 
would have effectually prevented a renewal of 
the experiment. At that time there was a 
considerable response from the manufacturers, and 
the show, although very partial in its character, 
was, so far as it went, interesting, and did really 
represent many phases of the textile trades. The 
result, however, was not successful, and scarcely 
any of the former exhibitors are to be found at 
Islington ; indeed, of all the textile industries, the 
cotton trade is the only one that is to be seen on 
any scale whatever. Spinning machinery is ex- 
hibited by Mr. Samuel Brooks, of West Gorton, 
Manchester, in the form of two ring and traveller 
frames, and these are the only examples in the 
building. Messrs. Farmer and Sons, of Salford, 
make a considerable display of first-class finish- 
ing machinery, and other machines of the same 
class are shown by Messrs. J. H. Riley and Co., of 
Bury. The show of looms is most meagre; Mr. 
Robert Hall, of Bury, whose machines are to be 
counted by thousands in Lancashire, being repre- 
sented by a single fustian loom, and other well- 
known makers being content with the same modest 
number. 

At the time of writing, several of the firms whose 
names appear in the catalogue have not put in an 
appearance, while the line shafting by which the 
greater part of the machines are to be, driven has 
not been started. We shall therefore reserve our 
notice of the textile machines for a future issue, in 
the hope that something may appear which will 
justify the assumption of the title. At the present 
there is neither silk nor flax-working machinery, 
and very little that pertains to wool, while the 
cotton manufacture is represented by a few details 
of the process, and with two or three exceptions, 
no machinists of note are exhibiting. In this notice 
we turn to a few of the other exhibits, which have 
a more extended application. 

Messrs. Musgrave and Sons, of Bolton, show two 
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of their starting engines, which are designed for 
turning large engines over the centres, or for the 
purpose of rotating them slowly when it is required 
to do so for the purpose of putting on straps, ropes, 
&c. The special feature of them is that they 
come automatically out of gear with the main 
engine the moment it gets under way from 
its own steam, and hence no accident can 
arise from the negligence of the man in charge. 
In the first form of starting gear, the main shaft of 
the starting engine has keyed upon it a pinion, 
which gears into a pinion carried by a lever pivotted 
loosely upon the shaft itself. This lever can stand 
in two positions. In the first the pinion gears into 
a toothed circle on the flywheel of the main engine, 
forcing it downwards. Should the engine start 


by its own steam, it carries the pinion with it | 


until the lever assumes an inclined position, 
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when the pinion is out of gear, and a catch 
falls in to keep it so. In the second form of 
starting engine the driving pinion is attached 
to its shaft by a scroll key, so that when the 
flywheel overruns it, it screws itself along its 
shaft, and slides out of gear, the last part of its 
motion being assisted by a weighted lever which 
falls over the centre, and carries the pinion com- 
pletely clear of the wheel. Another form of turn- 
ing engine is shown by Messrs. Hick, Hargreaves, 
and Co., of Bolton, but as we hope to illustrate it 
in our next issue we shall reserve our description of 
it till then. 

There is a very considerabie show of cotton belting 
by Mr. Maurice Gandy and others. Mr. Wilson 
Cobbett, of 60, Queen Victoria-street, E.C., shows the 
Scandinavian cotton belt, which is woven solid in a 
loom at one operation, and is not produced by fold- 


ing cloth upon itself. It. is claimed for it that as 
there are no stitches init, it is more durable than 
if sewn. Cotton ropes, which are now widely used 
in mill driving, are exhibited by Messrs. J. and 
J. E. Milne, of King-street, Oldham, who have a 
stand with samples of all sizes, from spindle band- 
ing up to main driving ropes. 

Messrs. Frank Pearn and Co., of West Gorton, 
Manchester, have a large selection of their well- 
known pumps. In the way of novelties they are 
showing a ballast pump and a blowing engine. The 
former has a 9 in. steam cylinder, a 9 in. water 
cylinder, and 15 in. stroke. The steam valve is 
worked by a special steam cylinder which has 
its valve operated from the pump piston rod. 
The blowing engine is constructed on a similar 


|plan, and has a 36 in. air cylinder, a 16 in. 


steam cylinder, and 24 in stroke. It is in- 
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tended to compress up to 6 lb. or 7 Ib. on the 
square inch, and is to be applied to ventilating a 
ship’s stokehold, on Green’s system. We hope 
to illustrate both the blowing engine and _ the 
system itself shortly. Steam for this exhibit is 
furnished by two ‘‘ Hyde Duplex” vertical boilers, 
manufactured by Messrs. Tinker, Shenton and Co., 
of Hyde. They are 10 ft. high and 4ft. 6 in. in 
diameter, and are capital specimens of boilerwork. 
The furnace communicates by a short vertical flue 
with a horizontal cylindrical flue terminating in 
the lower part of a combustion chamber, from 
which a number of herizontal tubes run to an 
external firebox. A very high efliciency is claimed 
for these boilers. 

Two mechanical stokers are exhibited, one by 
Messrs. Hodgkinson and Co., of Odseil-lane, Man- 
chester, and the other by Mr. James Procter, of 
Hammerton-street, Burnley. The former dis- 
tributes the coal over the fire in a continuous rain 
by means of a revolving fan rotating about 200 
times a minute, and the latter feeds by means of a 
ram and a shovel. 

Messrs. W. Buckley and Co., of Sheftield, have a 
large exhibit of their well-known pistons, and near 
to them is the stand of Messrs. Hudswell, Clarke, 
and Co., Leeds, who have supplied the whole of 
the pulleys for the electric light department of the 
Health Exhibition. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tue summer meeting of the Institution of Me- 
chanical Engineers commenced on Tuesday last at 
Cardiff, under the presidency of Mr. I. Lowthian 
Bell. The proceedings were opened with a meeting 
for the reading and discussion of papers at the Cardiff 
Public Hall, Crockherbtown, when the members 
were welcomed to Cardiff by the mayor, Mr. Robert 
Bird. The President having replied on behalf of 
the Institution, the minutes of the special and 
ordinary meetings in May last were read and con- 
firmed, and a list of tifty-three new members 
elected at the present meeting, was read by the 
secretary. 

This routine business having been disposed of, 
the President proceeded to deliver his address. 
Mr. Bell nominally took iron for his text, but 
his address really covered a far wider ground than 
the progress of our iron manufacture only, and 

“it was in all respects an admirable one. We shall 

not attempt to give an abstract of Mr. Bell’s 
remarks here, as we publish his valuable address 
in extenso on another page, and it is one which 
deserves to be read—and carefully read—in its 
entirety. The especially important part of the 
address is that containing Mr. Bell’s views on 
the comparative cost of labour in this country 
and abroad, and this is a portion which we believe 
will be widely discussed not only here, but also by 
our Continental competitors. Mr. Bell’s remarks 
were cordially received by the meeting, and at their 
conclusion a vote of thanks for the address—pro- 
posed by the mayor and seconded and supported by 
Mr. James Colquhoun, of Tredegar, Mr. Jeremiah 
Head, and Mr. E. H. Carbutt—was heartily ac- 
corded. 


Dock AccOMMODATION AND CoAL SHIPPING AT 
CARDIFF. 

The next business was the reading of a paper by 
Mr. John McConnochie, of Cardiff, ‘‘On Recent 
‘* Extensions of Dock Accommodation and Coal- 
‘* Shipping Machinery at the Bute Docks, Cardiff.” 
This was an interesting descriptive paper, and may 
be regarded as an appendix to that on a similar 
subject read by the author on the occasion of the 
last visit of the Institution to Cardiff in 1874. As 
we commence the publication of Mr. McConnochie’s 
present paper on page 140 of the present issue, it 
will be unnecessary to abstract it here. 

This paper was followed by but a very brief dis- 
cussion. The first speaker was Mr. B. Walker, of 
Leeds, who remarked that until he had heard Mr. 
McConnochie’s paper, he had always supposed that 
the movable hydraulic crane had originated with 
Mr. Westmacott, but he now found that it had first 
been suggested by Mr. McConnochie. This type of 
crane he considered an exceedingly useful one, and 
his firm had now 80 of such cranes in hand, 53 of 
them being of one pattern, and being intended for the 
new docks at Tilbury. In many cases such cranes, 


he added, were actually cheaper than fixed cranes, 
and they were vastly more useful. 


The anti-break- 











age arrangement described in Mr. McConnochie’s 
paper he considered a very ingenious and valuable 
one; it greatly reduced the labour in the ship. On 
the whole, however, he considered that our coal- 
shipping appliances were by no means perfect, and 
that a good deal more would yet be done to facili- 
tate the performance of such work. 

Mr. Josep Tomlinson, Jun., who spoke next, 
remarked that he was for a long time connected 
with Cardiff; and from what he had seen of its 
growth, and taking into consideration the contin- 
uously increasing demand for Welsh coal, he did 
not consider that the dock accommodation which 
was being provided was at all too great. He be- 
lieved that seven millions of tons of coal now being 
shipped annually would be increased to fifteen 
millions of tons, instead ofe millions, as prognos- 
ticated by Mr. McConnochie. 

Mr. McConnochie then replied to the remarks 
which had been made, and explained that the idea 
of using movable hydraulic cranes was not entirely 
his. He had suggested such cranes to Sir W. G. 
Armstrong and Co., but had been told that they 
could not be made on account of the ditliculty 
attendant upon the construction of the supply pipes. 
He had, however, come across a Nasmyth steam 
pile-driver with jointed steam pipes, and he had 
suggested that the hydraulic pipes for the movable 
cranes could be made the same way. This suggestion 
was adopted and the movable hydraulic cranes were 
the result. The anti-breakage arrangement he had 
been led to employ to reduce the quantity of dust- 
coal in a cargo. In conclusion he offered to give 
any further explanations when the members visited 
the docks in the afternoon. On the motion of the 
President a vote of thanks was then accorded to 
Mr. McConnochie for his paper. 


LocomotTivE Runninc SHep; Tarr VALE 
RaItway. 

The next paper read was one by Mr. Charles 
Hurry Riches, of Cardiff, entitled a ‘‘ Description of 
the New Locomotive Running Shed of the Taff Vale 
Railway, at Cathays, Cardiff.” This paper we shall 
also publish in eatenso; but meanwhile we may give 
an abstract of its contents. 

The author commenced by stating that the in- 
crease in the traffic of the Taff Vale Railway 
had necessitated the removal of the engine shed 
to a more eligible site at Cathays. The new 
building will accommodate sixty large tender 
engines, and is 383 ft. long inside the walls. It 
comprises two spans of 67 ft. each, divided by 
a centre wall, supported by arches on brick pillars. 
There are ten roads in all, and midway in the length 
of the shed is a steam traverser, 40 ft. long, working 
across all the lines of rails. The length of the shed 
is divided into six tiers of berths. The main pits 
are 3ft. 6 in. deep, and extend throughout the 
entire length of the shed, except under the traverser. 
There are drains at intervals of 46 ft. 10 in., and in 
every alternate space between the pits there isa 
water main with hydrants at 37 ft. 6 in. 

At the south end are the workshops and offices, 
covered bya continuation of the same roofs. The 
coppersmiths’ shop is 19 ft. 6 in. wide, and ad- 
joining this come the boiler shop and smiths’ shop, 
entering the main shed near the longitudinai centre 


wall. Inthe eastern space is the machine shop. 
There are also waiting-rooms and mess-rooms 


covered by a lean-to roof. Outside the shed at 
at the northern or outlet end, the ten roads lead 
to separate drop pits, each of which has a water jet 
so arranged that it can be set at any angle to throw 
water into the pan without the use of a flexible 
hose. Adjoining the drop pits are two double fire 
furnaces for lighting the engines, and there isa 
third by the doors of the traverser. The coal stage 
has a double platform with a road for the wagons 
in the centre, and a road on the outside of each 
platform for the engines. The platforms are each 
133 ft. long, and each is fitted with three coal cranes 
and nine tumbler buckets. Between the cranes 
are tanks for dried sand, and near to them is a sand 
drying kiln with three furnaces and 406 square feet 
of drying platform. Seven thousand gallons of 
water are pumped per hour from a well into a cast- 
iron tank upon a stone building. 

The main girders of the turntable are semi-elliptic 
inverted, of rivetted plate, and of treble T section. 
The centre pivot is a round pin, supported by a 
cast-iron cone in two parts, which rest upon the 
centre foundation stone. Between the top of the 
cast-iron cone and the point of the pin, there is 
inserted a case-hardened washer of double convex 
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section to reduce the friction. The ends of the 
table are carried round the race upon four cast-iron 
wheels shod with crucible steel tyres 2 ft. 11 in. in 
diameter. The race is of ordinary double-headed 
steel rails, and the table works without any toothed 
gearing. The main frames of the traverser are 
composed of eighteen pairs of double-headed steel 
rails laid transversely, and joined together by angle 
iron and wrought-iron plates, both diagonally and 
transversely, with cast-iron distance pieces inter- 
vening, thus forming a broad shallow box girder, 
upon which are laid the bridge rails that carry the 
locomotive. It is driven by an engine with a pair 
of 8 in. cylinders. 

In addition to the account of the shed the paper 
contained descriptions of a flange lubricator and a 
jet for washing the rails. The former is composed 
of three small vessels, one at either side and one in 
the centre of the leading end of the engine. The 
middle vessel is a closed tank, and is connected 
with both the others, and with the tender tank. 
Water is admitted to it by a float up to a certain 
level. In each of the side vessels is a small syphon‘ 
the top of which is at a certain height above the 
ordinary water level in the centre vessel, and no 
water will flow down the syphon until the water level 
is raised above it. When the engine is running round 
a curve the centrifugal force causes the water to 
flow towards the outside of the curve, over the top 
of the syphon, and down on to the flange of the 
leading wheel. This continues until the engine 
leaves the curve, when the water resumes a uniform 
level in the three vessels. The jet for washing the 
rails is taken from the boiler. 

Mr. Riches’ paper was followed by a brief con- 
versational discussion, in the course of which Mr. 
Haswell, of the North-Eastern Railway, advocated 
running shells with turntables as affording greater 
facilities for getting out any engine required, than 
those having a central transverse traverser as em- 
ployed by Mr. Riches. In the engine shed of the 
North-Eastern line at Gateshead, from 90 to 100 
engines can be housed, this shed having five turn- 
tables and there being several ways of getting out the 
engines in the event of a table being disabled. Mr. 
Barton Wright considered that polygonal sheds with 
turntables were, perhaps, the most convenient, but 
he had known all the engines in such a shed locked 
up by the failure of the table. Mr. E. H. Carbutt 
pointed out that the trattic on the Taff Vale line 
was of a special character, the trains being de- 
spaiched in groups and several engines being re- 
quired in rapid succession. The shed designed by 
Mr. Riches was especially suitable for such con- 
ditions. 

Mr. C. Hurry Riches, in replying to these re- 
marks, stated that the traverser arrangement he 
had adopted had been found to give every con- 
venience, and in practice the engines could be got 
out very rapidly. If a failure of the traverser 
occurred there would be no difliculty in getting 
engines across the gap by temporary expedients. 
In designing the shed he had considered it an im- 
portant matter to provide for the ‘‘ day in” engines 
to be placed close to the workshops so as to facilitate 
the execution of repairs. 

Mr. Joseph Tomlinson, Jun., observed that in 
forty years’ railway experience he had only known 
one case in which a shed turntable had been 
blocked by an engine getting into the pit. In 
practice turntables could be readily kept from 
breaking down, by doing the necessary repairs 
before the breakdown happened. As regarded Mr. 
Riches’ shed, the fact was that money not being 
available for erecting both a repairing shed and a 
running shed, Mr. Riches had put up a shed which 
served both purposes. No doubt later on, when 
the money was available, the running shed ac- 
commodation would be increased, and the part 
of the present shed next the workshops would be 
wholly devoted to repairs. 

After some brief remarks from Mr. Bell a hearty 
vote of thanks was accorded to Mr. Riches for his 
paper. 


THE AMALGAMATION OF SILVER ORES. 


The third and last paper read on Tuesday was a 
‘** Description of the Francke ‘ Tina’ or Vat Pro- 
cess for the Amalgamation of Silver Ores,” by 
Mr. Edgar P. Rathbone, of London. This process 
was invented by Herr Francke, and is based on 
the same principles as the system described by 
Alonzo Barba in 1640, and known in the States as 
the Washoe process. It is applicable to rich but re- 
fractory silver ores, such as are found at the Huan- 
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chaca and Guadalupe mines in Potosi. The ore is 
dressed by hand into four grades, viz., (1) very rich, 
with 6 per cent. of silver, (2) rich, with 1 per cent. 
of silver, (3) ordinary, with 4 percent. of silver, and 
(4) waste. The first quality is sent to England to 
be smelted, and the second and third are treated at 
the local works. They are stamped dry, without 
water, until they will pass through sieves of 40 holes 
per lineal inch, and are then “roasted in double- 
bedded furnaces, with one hearth above the other. 
These furnaces cost 100/. each at Huanchaca, and 
are capable of roasting 2 to 24 tons in twenty-four 
hours, at a cost of 28s. for fuel. The ores are 
roasted with 8 per cent. of salt, costing 2s. 2d. per 
100 lb. They are only partly chlorinised in roasting, 
and their complete chlorinisation is effected sub- 
sequently during the process of amalgamation. All 
the sulphide ores of Bolivia contain sufficient copper 
to form the quantity of cuprous chloride requisite 
for the first stages of roasting, in order to render 
the silver thoroughly amenable to subsequent amal- 
gamation. 

The roasted ore is stored in bins behind the 
grinding and amalgamating vats, locally known as 
‘*tinas,” and which constitute a prominent feature 
of the Francke process. They are large wooden 
vats, 6 ft. to 10 ft. in diameter, and 5 ft. deep, and 
will treat 2} tons ata time. At the bottom there 
are copper plates 3 in. thick, and 10 square feet in 
area, and other plates, with ribs slightly inclined to 
the horizontal, are affixed to the sides to promote a 
more thorough mixing. Within the vat, and work- 
ing on the top of the copper plates, is a heavy copper 
stirrer or muller, rotating at forty-five revolutions 
per minute. It may have four projecting radial arms, 
or be composed of one single bell-shaped piece 
without arms. Each vat requires 2} to 3 horse- 
power to work it. 

Each tina is charged to one-fifth of its depth with 
water, and with 6 to 7 ewt. of common salt, the 
amount varying from 150 lb. to 300 lb. per ton of 
ore. The mixture is boiled by steam, and the 
stamped and roasted ore introduced. At the end of 
half an hour 1 ewt. of mercury is added, and further 
additions are made as the process proceeds. The 
stirring is kept up from eight to twelve hours, and 
at the end of the time the amalgam is run out, 
washed, and put into hydraulic presses to squeeze out 
the superfluous mercury. <A thick pulpy mass is 
left behind, composed mainly of silver, and known 
locally as a ‘‘ pita.” These piiias are freed from 
the remaining mercury in a subliming furnace, and 
the silver run into bars. The actual quantity of 
mercury used is based on practical experience. 
With ores assaying 150 to 175 ounces per ton, three 
quantities of 75 lb. each are used. When treating 
earthy chlorides assaying 20 to 30 ounces to the ton, 
36 lb. of mercury is added to 24 tons of ore at three 
different stages of the process. The rationale of the 
process seems to be that the chlorinisation of the 
ores is only partially effected during the roasting, so 
as to prevent the formation of injurious salts, and 
is completed in the vats in which chloride of copper 
is formed progressively as required by the grinding 
away of the copper plates. This chloride subse- 
quently becomes incorporated with the boiling 
brine, and is considered to quicken the action of the 
mercury upon the silver. 

At the conclusion of Mr. Rathbone’s paper, there 
was read by the secretary a long letter criticising 
it from Mr. Frecheville, the Government Inspector 
of Metalliferous Mines at Truro. We regret that 
our space will not permit us to give an abstract of 
this letter here. Mr. T. R. Crampton next referred 
to the statements made in the paper, as to the difti- 
culties of crushing the ore fine, and as to the wear 
of sieves. Sieves no doubt did wear and get out of 
shape rapidly, but it was easy to get over this 
difficulty, and to grind the ore as fine as was 
desired. Mr. Frecheville, in his criticism on Mr. 
Rathbone’s paper, had spoken of the use of a 
draught of air to keep the dust off the bearings, 
but this draught could be applied another way. He 
(Mr. Crampton) had seen hard quartz succcessfully 
and cheaply ground by percussion ina disintegrator, 
the material flying off from the arms of the disinte- 
grator being delivered into a depositing chamber 
where the coarser particles were deposited, while 
the finer product was discharged with the escaping 
air, the current being caused by the disintegrator 
acting asa fan. The coarser deposited material was 
raised by a Jacob’s ladder, and again delivered into 
the disintegrator. It was a great advantage to have 
the material in a fine state for such processes as 
were described in the paper. He added that for 





upwards of four years an arrangement of the kind 
he had described had been in use at the shell 
foundry, Woolwich Arsenal, for grinding coal for 
use asa parting in the moulds, and dust of an almost 
impalpable fineness was obtained by it without 
trouble. 

The only other speaker on the paper was Mr. 
P. F. Nursey, who stated that some years ago he 
had been connected with a gold mining enterprise 
in North Devon, and that in that case the quartz 
had been crushed with edge runners and passed 
with a streain of water through sieves. These sieves 
had 6400 meshes per square inch, and they stood 
well. Eventually the scheme was abandoned, it not 
being a financial success. 

At the termination of the meeting the members 
adjourned to luncheon, to which they were kindly 
invited by the Local Committee. When luncheon 
was over, they proceeded to examine the docks, the 
hydraulic machinery described in Mr.McConnochie’s 
paper, Mr. C. Hurry Riches’ running sheds at 
Cathays, and the various works thrown open, while 
in the evening they became the guests of the 
Marquis of Bute, who entertained them most 
hospitably at a dinner in the Cardiff Drill Hall. 
In the absence of the marquis the dinner was 
presided over by the Hon. Mr. Dudley Ryder, one 
of the trustees of the late Marquis of Bute. 

We append some particulars of the Bute Docks, 
and shall in our next issue refer to the other ex- 
cursions, want of space compelling us to postpone 
our notice of these visits till next week. 


Tue Bure Docks. 

In our account of the last visit of the Institution 
of Mechanical Engineers to Cardiff,* just ten 
years ago, we gave some particulars of the Bute 
Docks as they then existed, which were taken from 
the able paper of Mr. McConnochie, the engineer 
tothedocks. In the following number we published 
a general plan of the port, in which the arrange- 
ment of the docks and those at Penarth, were very 
fully shown. Since that date many changes have 
occurred, and even more important ones are in 
progress, as may be gathered from a comparison 
of the plan we now publish on page 133 with 
that of ten years ago to which we have made 
reference. That the changes and additions to the 
accommodation of the port have not been made 
with any undue haste the following figures, which 
we take from a publication issued by Messrs. Daniel 
Owen and Co., of Cardiff, would tend to show. In 
the year 1871 the number of houses in Cardiff was 
8156 and the population 59,494. In 1881 the num- 
ber of houses had increased to 12,137 and the 
population to 85,378, whilst in 1883 there were 
15,080 houses, and the population was estimated 
at 96,000. 

From the ‘‘annual statement of the navigation 
and shipping of the United Kingdom,” prepared by 
the Board of Trade, it would appear that in 1882 
4,455,201 tons register of shipping cleared from the 
port of Cardiff in 1882, the corresponding figures 
for Liverpool and London being 6,487,764 tons and 
5,178,217 tons respectively. In the same year New- 
port cleared 1,565,855 tons ; Swansea, 1,304,401 
tons ; Bristol, 621,342 tons; and Gloucester, 238,613 
tons. It would appear then that the aggregate of 
the four large Bristol Channel ports is considerably 
less than that of Cardiff. 

At the time of the last visit of the Institution of 
Mechanical Engineers to this port—viz., 1874—the 
coal exports to foreign ports for the year amounted 
to 2,942,149 tons; the corresponding figures for 
Newcastle being 3,192,822 tons. In 1882 Cardiff 
was credited with 5,799,919 tons, whilst the New- 
castle exports of coal to abroad were only 4,291,312 
tons. It is perhaps hardly necessary to remark 
that the figures must not be taken as conclusive 
evidence of the relative importance of the two ports 
as coal centres, even when allowance is made for the 
fact that Cardiff stands alone, whilst the port of 
Newcastle does not comprise the whole of the Tyne 
ports. 

Just now the self-congratulation of the Cardiff 
folks has received a slight check from the pass- 
ing of the Barry Dock Bill through the House 
of Lords, and local pessimists are loud in their 
lamentations upon the coming desolation of the 
port. Probably, however, before the Barry Docks 
can offer quayage enough to accommodate all the 
ships that now flock to the Bute Docks, Cardiff will 
have had time to have accumulated a very comfort- 


* See ENGINEERING , vol, xviii., p. 108, 





able reserve, to aid her to fight the battle of compe- 
tition. 

The following are the particulars of the Bute 
Docks as they at present exist, according to the 
figures furnished us by the courtesy of the officials. 
We may first state, however, that the area of the 
docks is 78 acres, and they are in direct communi- 
cation with the Midland, London and North- 
Western, Great Western, and local railways. 


West Dock. 


45 ft. wide 
399 ft. long ; 


Entrance to basin 


Basin (area 1} acres) 200 ft. wide 


Lock 133 Cli, S ~ 
Dock (area 18 acres) 4009 ,, 200 
Quayage «<=» Ga 
Depth of water in 

dock.. 19 ft. and 13 ft. 


Viz. : 1550 ft. by 19 ft. deep 
$59 
Depth of ‘nian on sill, spring tides 3, 28 ft. Shin. 
ae ie neap tides, 18 ft. 85 in. 


There are 13 staiths for the shipment of coal. 

The ballast cranes (three in number) are capable of dis- 
charging 100 tons per hour. 

Cranes (four in number) to lift 10 tons. 

Graving dock, 245 ft. long, 40 ft. width of entrance, 
12 ft. deep. 


” 


East Dock. 


Sea lock us 220 ft. long; p. ft. wide. 
Basin (area 2} acres) 380 ad a 
Inner lock _... 200 aa 2 
Dock (area 44 acres) 4300 ae 300 ft. and 
500 ft. wide. 
Viz. : 1000 ft. long by 300 ft. wide. 
3300 ” 500 

Quayage 9360 ft. long. 
Depth of water in 

dock .. 25 ft. 
Depth of water on sill of sea lock, 

spring tides... 31 ft. 85 in. 
Depth of water on sill of sea lock, 

neap tides ... ss 


There are 20 staiths for the abit ent of coal, with the 
latest improvements in hydraulic machinery. 

There are two ballast cranes capable of discharging 
100 tons per hour. 

Shear legs to lift 60 tons. 

Hydraulic cranes (23 in number) to lift from 2 to 20 tons, 

Two hand cranes to lift 2 and 4 tons. 

Graving dock, 400 ft. long; 48 ft. width of entrance ; 
17 ft. deep. 

Graving dock, 420 ft. long; 50 ft. width of entrance ; 
19 ft. deep. 

Norte.— Vessels can enter East Dock 
Roath Basin. 

... 390 ft. lon Cal 80 ft. wide. 
. 1000 ,, 550 —O,,j «im 

centre. 

Quayage . 2700 ft. long. 

Depth of water on Sin; spring tides, 35 ft. 85 in. 

neap ,,  25in. 8$in. 

Eight staiths for the shipment of coal, with the latest 

improvements in hydraulic machinery. 
Two hydraulic cranes to lift two tons. 
Graving dock, 600 ft. long; entrance, 60 ft. wide. 

Depth of water, spring tides, 23 ft. 


vid Roath Basin. 


Entrance lock ... 
Dock (area 12 acres) . 


” ” neap » I3,, 
Entrance Channel. 
Graving dock... 320 ft. long; 45 ft. 


width of entrance. 
Depth high water, spring tides, 19 ft. 84 in. 
pe neap Pr 9 ft. 85 in. 
Gridiron ... 350 ft. long. 
Depth high \ W vater, spring ; tides, 23 ft. 
eap 45 ft. 
Steam- packet y es ‘with brid: ge and floating 
pontoon : 
Depth high water, spring tides, 33 ft. 3 in. 
neap » 23 ft.3 in. 
Steam crane, to lift 6 tons. 
Pier head crane, to lift 4 tons. 
Channel coal staith, worked by hydraulic power: 
— /- water, spring tides, 28 ft. 
neap >» 18 ft. 
Low water pier, with floating pontoon and 
hydraulic lift : 
Hydraulic crane, to lift 10 tons. 
Depth at —- Ww. ater, — tides. 43 ft. $$ in. 
5ft.8 in. 


” %”” %” 
ee high a4 neap », 933 ft. 8} in. 
+ low a ae » 15ft.0 in. 


There are extensive grain warehouses, with 
hydraulic appliances for discharging from vessels 
and for delivery from the warehouses; and also 
commodious wharves and depdts for the stocking of 
iron, iron ore, wood, and other goods. 

The hydraulic coal-shipping machinery of recent 
date is fully described in the paper of Mr. John 
McConnochie, which appears in another part of this 
paper. 


Tue New Dock. 


An important addition to the Bute Docks is now 
in course of construction on the south-east shore. 
This is to be known as the Reath Dock and will 





communicate with the existing Roath Basin, which 
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has an entrance direct from the Bristol Channel, 
and also one communicating with the Bute East 
Dock. The position is clearly shown by the plan 
on page 133. The whole of the work for this fine 
example of engineering is being carried out from 
the plans of Mr. John McConnochie, the engineer 
to the Marquis of Bute, the proprietor of the docks. 
The work is being executed by Messrs. T. Nelson 
and Co., of Carlisle, contractors. 

The length of the new dock is to be 2400 ft. and 
the width 600 ft., which will give an area of approxi- 
mately 35 acres. The entrance lock—one of the 
finest in the country—is 600 ft. long and 80 ft. 
wide, whilst the depth from the top to the sill, will 
be 43 ft. Gin. The bottom of the dock is 3 ft. 
below the sill level. The depth of water on the sill 
at high water ordinary spring tides will be 35 ft. 
8in., and 10 ft. less at neaps. There are to be three 
pairs of gates of unusually massive proportions. The 
foundations of the lock are on the red marl, above 
which is a bed of cement concrete 3 ft. 6 in. to 4 ft. 
thick. The hollow quoins, the pointing sill, roller 
path, sluice pier stones and covers, and sluice valve 
stones are all of Cornish granite. To every gate 
there are two sets of stop grooves of Forest of Dean 
stone, having a depth of bed of 4ft. These are 
carried through the invert and walls. The main 
portion of the lock between the gates has a solid 
ashlar invert 4 ft. in depth of bed. 

The thickness of the lock wall at the round head 
is 32 ft. fora height of 22 ft. stepping in from that 
to the top, where it is 15 ft. The thickness of the 
gate chambers is 25 ft. 6 in., stepping in in a similar 
manner. Fora length of 50 ft. behind each hollow 
quoin, the walls are carried up 32 ft. thick to the 
coping, giving room for the sluice valves, closing 
chambers, and heel post anchors all in the solid 
masonry. The remainder of the lock wall has a 
thickness of 20 ft. at bottom and 10 ft. at the coping. 
The sluices are elaborately designed and well thought 
out. They consist of two main sluices, 6 ft. by 
4 ft., on both sides of each gate. There are five 
inlets and four outlets. These are also faced with 
West of England granite. 

The junction of the wall and invert is formed in a 
very etticient manner with a heavy skewback 5 ft. 
by 4 ft. Gin. in section. This is also Forest of 
Dean stone. The gate platforms front and back are 
also of the same stone. They are respectively 3 ft. 
and 5 ft. in depth of bed. The other portions of 
the lock walls, as well as all the remainder of the 
dock walls, are built of Pennant stone from the 
Marquis of Bute’s quarries, at present worked by 
Messrs. T. Nelson and Co., the contractors. The 
face work is principally formed of large-sized 
stone, snecked up with stone of the same kind. 
This is neatly squared up and dressed down to a 
true line on the face. It is of a uniform blue 
colour, and contrasts pleasantly with the Forest of 
Dean stone. The average depth of bed of ashlar 
is 2ft. 9in. The headers are placed 10 ft. apart 
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24.0." 
Section of new Dock wall. 


with a depth of bed from 4 ft. to 6 ft. The granite 
coping covering the whole of the walls, is 4 ft. 
by 2 ft. in section. The lock will be spanned by a 
hydraulic swing bridge by Messrs. Sir W. G. 
Armstrong and Co., for the purpose of carrying 





the various lines of railway over the lock to the 
_ and lower parts of the Roath Basin and new 
ock. 

The masonry of the dock wall is 24 ft. thick at 
bottom, 50 ft. Gin. high, and finishes with a 
breadth of 12ft. Gin. at top. The coping is 
similar to that of the lock. The walls are battered 
5ft. with a radius of 209.523 ft., and to the 
original surface of ground —a height of 33 ft. 
6 in.—are backed by 2 ft. of concrete. There is a 
concrete toe in front of the foundation of the wall of 
an area in section of about 4 ft. by 5 ft. ; the sub- 
joined engraving gives a section of the wall. At 
the four corners of the dock in the curves are sets 
of granite steps, which present a very neat ap- 
pearance. 

There will be, when complete, about 250,000 
cubic yards of masonry in the lock and dock walls, 
independently of the solid ashlar and lock. 

The excavation for this large work will necessitate 
the removal of about two and a half million cubic 
yards of earth. The depth of excavation runs from 
30 ft. to 40ft, From the surface for a depth of 
about 18 ft. the material is a description of silt and 
blue clay ; below that it is red marl. About one- 
third of the area of the dock will be on land, at 
present being reclaimed from the foreshore. In 
fact, nearly the whole of the land on which the dock 
will stand has been at one time or another reclaimed. 

At the time of our visit we were informed that 


nearly 100,000 cubic yards of masonry had been | y 


built, and this part of the work was evidently 
proceeding with great rapidity. There were sixteen 
steam cranes at work in various parts. The 
masonry is, as will be seen from the figures quoted, 
of unusually massive construction, and is exception- 
ally well put together. 

Up to the present time, roughly speaking, 
nearly half the excavation has been completed. 
This work has been done by five powerful steam 
navvies by Messrs. Ruston, Proctor, and Co., of 
Lincoln. Attending on these, are eighteen loco- 
motives, some with 16in. cylinders, considerable 
power being required for the heavy inclines. About 
forty miles of rails have been laid down on the 
work, and there are nearly 500 wagons and 300 
trucks employed. There are five steam cranes lift- 
ing the excavated material from the foundations 
for the dock walls. There are eight portable engines 
for pumping and mortar grinding, &c., and eight 
mortar mills. All the earth excavated is being 
deposited on the foreshore, at once forming a dam 
and reclaiming about 600 ft. outside of the dock 
walls in addition to the area of the dock itself. 


THe Carpirr Junction Dry Dock anp 
ENGINEERING COMPANY. 

The dry dock of this company is situated between 
the West Bute Dock, and the basin to the East Bute 
Dock, and forms a junction between the two. The 
position is shown on the plan of the Bute Docks, 
which we publish on page 133. In addition to 
the dock, the company have two other establish- 
ments in the neighbourhood, viz., an engine- 
fitting shop and foundry, and a large boiler- 
making shop. The two entrances are closed by 
caissons, the one at the south-east end carrying a 
line of rails; pulsometers are used for pumping 
out these caissons. The length of this dock is 
420 ft., the width 76 ft., and the entrances are 
50 ft. A depth of water of 18ft. on the blocks 
can be obtained at all times. Surrounding the 
dock are the various shops required for the repair- 
ing work. 

Passing to the north-east side we come first to 
the plate and angle furnaces. These are placed in 
front of the slabs, which are under a light iron roof, 
that also covers the rolls, steam punching and 
shearing machines, countersinking and drilling ma- 
chines, a plate planing machine, and a machine for 
bending the garboard strakes of vessels. Next to 
this is the smithy, which has six fires, blown by 
a Root’s blower and duplex engine by Messrs. 
Thwaites and Carbutt. There is a small steam 
hammer in this shop. 

The pumping engine used for emptying the dock 
is placed in a building in the centre of the premises. 
It is of the horizontal compound condensing type, 
the cylinders being 22in. and 40in., by 30 in. stroke. 
There is a jet condenser, and the air pump works 
from the end of the crankshaft. This engine is geared 
3 to 1 to a pair of centrifugal pumps of the ordinary 
type used for work of this description. They are 
4ft. 3in. in diameter, and work in one well. 
In the same engine-house there is also a direct- 





acting beam pumping engine with a 16in. cylinder 
and a pair of 19 in. bucket pumps _ having 
4 ft. stroke. This is used for keeping the dock 
dry. With these appliances the dock can be 
emptied in two hours. The engines are driven by 
a pair of return-tube boilers 10.3 ft. in diameter 
and 11 ft. long, each containing two furnaces. The 
working pressure is 70 lb. The engines and boilers 
have been made by Messrs. Parfitt and Jenkins, of 
Cardiff. Next to the pumping engines is a machine 
shop containing lathes, planing and shaping ma- 
chines, drills, and in fact all the tools necessary for 
carrying on ship repair work. The principal of 
these is a treble-geared surfacing and screw-cutting * 
lathe by Messrs. Hethringtonand Co., of Manchester, 
which will take between centres, a shaft 32 ft. long. 
It has a sliding bed, the leading screw being inside, 
and is worked by gearing passing beneath the foun- 
dation. There is a gap which opens 12 ft., and will 
take work 6 ft. in diameter. The bed of this lathe 
is of unusually solid proportions. Belonging to 
this department there is a portable cylinder boring 
machine, suitable for boring out the cylinders of 
vessels in position. 

Adjoining the last-mentioned shop is the wood- 
working machinery, and on the opposite side of the 
dock are the carpenters’ shops, stores, offices, &c. 
The north-east side is served by a steam crane, and 
at night the yard is lit by electric light. A line of 
rails connecting with the main system runs into the 


ard. 
The Tubal Cain Engine Works, which also belong 
to this company, are situated at the northern end 
of the Bute Docks. The principal building con- 
sists of the machine and erecting shop, at the 
end of which are the smiths’ and copper-smiths’ 
shops. The machine and erecting shop is served 
by an overhead travelling crane which commands 
the whole length of the building. The plant in- 
cludes all tools necessary for turning out engines 
for steamships and other marine work. At the time 
of our visit two pairs of screw engines of the ordinary 
compound type, one 120 and the other 100 horse- 
power, were being erected. In this shop several of 
the locomotive engines used on the Bute Docks 
were constructed, and some of the hydraulic engines 
and coal tips were also supplied by this firm. The 
foundry to this establishment is about 240 ft. long 
and 40 ft. wide; here propellers, engine beds, 
cylinders, and other heavy castings are made. 
Two large swing cranes which take from one to 
another, command the whole floor. There are two 
cupolas supplied with blast by a Root’s blower. A 
line of rails connecting with the main system runs 
into the yard, passing under a gantry and travelling 
crane; pattern shops and necessary offices com- 
plete the works. 

The third establishment of this company is 
situated on the west side of the public graving dock 
which opens on to the northern corner of the 
Roath Basin. It is known as the Roath Dock 
repairing works, and consists principally of a large 
boiler shop. There are eight smiths’ fires, plate 
furnaces, rolls, punching and shearing machines, a 
plate planing machine, drills, and all necessary tools 
of this nature, including a steam rivetter. In this 
yard all the heavy welding jobs are done, such as 
repairing broken stern frames, keels, &c. The rail- 
way runs into the yard and shop, the latter having 
an overhead steam travelling crane. One or two 
small steamers have been built here, as well as three 
pairs of lock gates for the Bute Docks, one leaf of 
these being 65 tons in weight. 

It may be mentioned that the public graving dock 
is 580 ft. long and 60 ft. wide at the entrance. 
The depth of water at spring tides is 23 ft. 


PetTroLeumM Fue. ror Locomorives. 


On the meeting being resumed on Wednesday 
morning the first paper read was one by Mr. 
Thomas Urquhart, of Borisoglebsk, Russia, ‘‘On 
the Use of Petroleum Refuse as Fuel in Locomotive 
Engines.” This was an excellent paper on an in- 
teresting subject* and gave rise to a well-main- 
tained discussion. In his paper Mr. Urquhart 
stated that the first experiments on the use of 
petroleum for fuel on locomotives, were made 
in 1874 by the author on the Grazi and Tsaritsin 
Railway, South Russia, but at that time the great 
cost of the fuel prevented its extended use. Naphtha 
refuse has a theoretical evaporative power of 16.2 lb. 
of water, and anthracite of 12.2 lb. at 120 lb. pres- 
sure per square inch, hence petroleum has, weight 
~* Articles on this subject will be found on pages 578 
and 600 of vol. xxxv. of ENGINEERING. 
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for weight, 33 per cent. higher evaporative value 
than anthracite. In locomotive practice a mean 
evaporation of 7 lb. to 74 lb. of water per pound of 
anthracite is generally obtained, thus showing 60 
per cent. of efficiency. But with petroleum, the 
author said, an evaporation of 12.25lb. is practically 
obtained, giving 75 per cent. efficiency, and hence 
the practical evaporative value of petroleum must 
be taken at 63 to 75 per cent. higher than that of 
anthracite. 

The form of spray injectors, which had been 
found by the writer to give the best results, was 
illustrated by diagrams. The combustion chamber 
is constructed with firebrick inside it, which, when 
heated, acts as a regenerator, retaining the ignited 
gases long enough to secure their thorough ad- 
mixture with air. In certain instances the incom- 
ing air at the forward ash-pan damper, was heated 
by passing through a narrow channel in the brick- 
work. Allthe locomotive sprays were worked with 
steam, but in a tyre-heating furnace the author 
uses an air blast from a Roots blower. In this 
the cost of fuel is only one-third of what it was 
with bituminous coal, and the work done per day 
has increased 25 per cent. Four spray nozzles are 
arranged tangentially to the tyre, and there isa 
circulation of flame all round. 

To get up steam in a petroleum-fed locomotive, 
it is temporarily connected to a shunting locomotive 
or stationary boiler, to obtain steam for the blower 
and the spray jet. Steam can be raised to 45 1b. in 
20 minutes, and to 1201b. in 55 minutes. If the 
water be already hot, the full pressure is obtained 
in 25 minutes. In lighting up, the spray nozzle is 
first cleared of water by the steam jet, and at the 
same time the blower in the chimney is started for 
a few seconds, to draw the gas, if any, out of the 
smokebox. A piece of cotton waste, or a handful 
of lighted shavings, is put in the combustion cham- 
ber, and the spray turned on; the oil immediately 
ignites without an explosion, and then its quantity 
can be augmented at pleasure. When the fuel is 
turned off, as in descending a long incline, the ash- 
pan doors are closed, and also the revolving air 
damper in the chimney, to retain the heat. When 
the fuel is turned on again, the box is hot enough 
to light it. 

There are 72 locomotives running with petroleum 
under the author’s care ; 10 of them are passenger 
engines, 17 are eight-wheel coupled goods engines, 
and 45 are six-wheel coupled. The length of line 
over which they run is 291 miles, from Tsaritzin to 
Burnack ; and there are four main storage reser- 
voirs, each holding 2050 tons. At each shed there 
is a distributing reservoir provided with a gauge- 
glass and a scale. 

The paper ends with a number of tables. The 
first gives the specific gravity and weight of petro- 
leum refuse at different temperatures. The second 
is the record of 17 trips, giving a mean consumption 
of 39.15 lb. per train mile. The third gives the 
results of comparative trials of different kinds of fuel 
in summer and winter. In comparison with anthra- 
cite, the saving in favour of petroleum was 55 per 
cent. in cost, and 41 per cent. in weight. With 
bituminous coal there was a difference of 49 per 
cent. as to weight, and 61 per cent. as to cost. The 
fourth table is the record of 19 triaJs in summer, 
and shows a consumption of 32.08 lb. per train 
mile. Other tables give the consumption for each 
month in the year. In conclusion, the author said 
that although it was scarcely possible that petroleum 
firing will ever be of use for locomotives in England 
on ordinary railways, yet its employment on under- 
ground lines would be an enormous boon. 

In the discussion which followed Mr. Urquhart’s 
paper the first speaker was Mr. Joseph Tomlinson, 
Jun., who directed attention to the difference 
between the relative comparative values of petro- 
leum and anthracite as given in the earlier part of 
the paper with the saving effected in actual practice 
with locomotives as recorded in the latter portion 
of the communication, the advantage possessed by 
the liquid fuel in the latter case being much 
smaller than in the former. Considering how 
largely Mr. Urquhart has used the liquid fuel he 
(Mr. Tomlinson) wondered that he had not con- 
structed a special locomotive boiler for its use, 
while with regard to Mr. Urquhart’s suggestion 
that the petroleum fuel was well fitted for use on 
underground lines, he considered that it would never 
do to use it on the Metropolitan Railway, on 
account of the danger attending its storage and 
other considerations. He added that at present 
there was practically no smoke made on the Metro- 





politan line, the engine chimneys being entirely 
free from any soot deposit and only dust being dis- 
charged. 

Mr. William Boyd, of Newcastle, who spoke 
next, remarked that he had no experience in work- 
ing locomotives with liquid fuel, but he had sup- 
plied the machinery of some steamers for service 
on the Caspian Sea which were fitted up for using 
such fuel. A diagram showing the arrangement 
adopted in this case was exhibited. The boiler 
shown had two furnaces and the petroleum fuel 
was brought to it from a storage tank by a pipe 
passing across the front just below the firehole 
doors. From this pipe branches, fitted with cocks, 
conveyed it to two brass arms—one to each fur- 
nace. These arms had double passages formed in 
them, the upper passage in each arm receiving 
the petroleum refuse, while to the lower steam was 
admitted. At the end of each arm, facing the 
centre of the furnace, were two jets directed at an 
angle of about 45 deg., so that the steam discharged 
from one met the liquid fuel discharged from the 
other, and injected it into the furnace. The 
furnace had an ordinary grate, provision being 
made for closing the ash-pit by a damper. A 
lump of greasy waste placed on the grate served to 
ignite the jet. The arrangement described had 
been fitted to five vessels, and the only special 
point about the boilers was that the tubes were 
longer than usual in proportion to their diameters. 
In the first boilers the tubes were made 3} in. in 
diameter and 7 ft. long, but in the latest they had 
been made 2} in. in diameter and 9 ft. long. He 
(Mr. Boyd) had been struck by the value (20s. and 
21s. per ton) placed on the petroleum fuel by Mr. 
Urquhart. On the Caspian the value was very 
much less. He regretted that he had not any accurate 
data as to the evaporative performance of the boilers 
to which he had referred, but it appeared that the 
consumption of the petroleum was about 25 lb. per 
indicated horse-power per hour. Judging from the 
reports he had received, however, he believed that, 
owing to its excessive cheapness, it was carelessly 
used. Mr. Boyd also referred to the Tables given in 
Mr. Urquhart’s paper, and directed attention to the 
enormous difference between the consumption of 
fuel in the summer and winter months ; he wished 
to know if this was a normal result. Finally he ob- 
served that petroleum fuel gave the power of raising 
steam very rapidly, more rapidly in fact than was 
desirable in the case of ordinary marine boilers. 

Mr. G. B. Rennie remarked that the system of 
burning petroleum described in the paper closely 
resembled one which his firm had tried some twelve 
or fourteen years ago. They had then used it on 
their workshop boiler, and the results of the ex- 
periment—running one month with coal and another 
month with the liquid fuel—showed an advantage 
in favour of the latter. The price of the petroleum, 
however, increased, and its use was then abandoned. 
His firm had also fitted the injecting apparatus to a 
steamer sent out for service on the Tigris, where it 
had been used, but the difficulty of getting clean 
oil and the consequent clogging of the jet led to its 
abandonment. 

Mr. Tartt, the superintendent engineer of the 
company for whom the steamer referred to by 
Mr. Rennie had been constructed, next read an 
interesting statement of the results which had been 
obtained with liquid fuel in thiscase. We cannot 
give Mr. Tartt’s figures, but we may say that the 
economical results were decidedly in favour of the 
liquid fuel. It was, however, at one time found 
very difficult to obtain steady supplies of this fuel of 
suitable quality, and hence its use was abandoned. 
In the earlier experiments the fuel was injected on 
some bricks laid loosely on the bars, and covered 
with ashes, and it was found that dense smoke was 
evolved, and that there was a strong smell of un- 
burnt petroleum. In a subsequent trial the bridges 
were built up to the crowns of the furnaces, inter- 
stices being left between the bricks for the gases to 
pass through. In this case there were also evidences 
of incomplete combustion until the bricks got tho- 
roughly hot, when aclear, bright flame was obtained. 

Mr. T. R. Crampton, who spoke next, had no 
doubt that petroleum refuse could be successfully 
burnt ; the only question as to its employment here 
was one of cost. When such fuel was experimented 
with some years ago, it was found that owing to 
the limited supply here, its employment at once 
led to increase of cost. With reference to the 
mode of burning such fuel described in the paper, 
he thought that it would be improved if the air 
required was taken in with the steam and fuel, and 





roper means provided for regulating its supply. 
With proper arrangements perfectly constant re- 
sults should be obtained. He added that it was 
desirable to know how the smokebox temperatures 
were affected by the use of petroleum fuel; he 
anticipated that with this fuel the temperature 
would be lower. 

Mr. F. C. Marshall, of Newcastle, stated that his 
firm (Messrs. R. and W. Hawthorn) had also fitted 
up a marine boiler for using petroleum fuel, the 
arrangement being very like that described by Mr. 
Boyd. He had found it desirable to use very long 
tubes, and had made them even longer than Mr. 
Boyd had done, they being 23 in. in diameter with 
a length of 10 ft. Even with these proportions the 
flame came out at the ends. The question of pro- 
perly adjusting the supply of air was a most im- 
portant one, and he agreed with Mr. Crampton as 
to the desirability of the air being taken in with 
the steam and fuel. In the boiler to which he had 
referred the want of more air was very evident, 
much smoke being formed. This evolution of dense 
smoke was a subject of complaint on the Volga in 
the case of steamers using liquid fuel. He was not 
able to give any data as to the performance of the 
boiler he had mentioned, but the engineer stated 
that when using petroleum steam was kept up much 
more easily than when burning wood. Referring 
to the remarks of Mr. Boyd as to petroleum fuel 
giving the power of getting up steam in a marine 
boiler more rapidly than is desirable, Mr. Marshall 
observed that it was a pity that we had not yet 
been able to produce a marine boiler in which 
there was an efficient circulation while steam 
was being got up. He believed that the time 
would come when many steamers trading in the 
Mediterranean, would find it preferable to obtain 
liquid fuel from some of the Black Sea ports 
rather than coal from England. The question of 
smokebox temperatures required more attention 
than it had generally received ; he would like to 
see a chimney dispensed with and the products of 
combustion passing off at a temperature little above 
that of the steam in the boiler. 

Referring to the different arrangements which 
had been described Mr. Jeremiah Head pointed out 
that in the locomotive fireboxes described by Mr. 
Urquhart, there were large masses of brickwork 
which were absent in the marine boiler furnaces 
mentioned by other speakers. This would account 
for some difference in the results as far as the 
attainment of complete combustion is concerned. 
There was no doubt that an accumulator of heat was 
much wanted with liquid fuel, while it also appeared 
important that both the fuel prior to injection, and 
the air required to support combustion, should be 
preliminarily heated. He doubted if the steam 
used for injection was decomposed; he rather 
thought it probable that it passed into the smoke- 
box as steam. 

Mr. P. F. Nursey observed that in 1878 he was 
present on board a steamer fitted up for burning 
liquid fuel, when it was tried between London and 
Gravesend. The results were satisfactory as far as 
the combustion of the petroleum refuse was con- 
cerned, but it was subsequently found that no 
regular supply of the required fuel could be obtained 
at a moderate price, and the intention of regularly 
working the steamer with such fuel was abandoned. 
He added that some years ago he had been inte- 
rested in the introduction of petroleum into steam 
boilers for the purpose of preventing priming, ac- 
cording to the system patented by a Danish engi- 
neer. The plan had been tried very successfully, 
amongst other cases, on the steamer Ida, belonging 
to the London, Brighton, and South Coast Railway 
Company, and trading between Newhaven and 
Dieppe. The boilers of the vessel primed so badly 
that it was proposed to take them out ; but by the 
employment of the petroleum this fault was cured. 
The petroleum was injected with the feed, a small 
quantity being put in at the commencement, and 
again about the middle, of each trip. It was found 
that not only did this use of petroleum prevent 
priming, but also that it did away with hard incrus- 
tation in the boiler, and rendered unnecessary any 
lubrication in the engine cylinders. 

Mr. Bedson remarked that his firm, being manu- 
facturers of charcoal iron, had at one time a large 
quantity of charcoal dust to get rid of, and that they 
had utilised it by mixing it with refuse petroleum 
and burning it, but the price of petroleum advanced 
and its use was discontinued. Mr. W. S. Tomkins 
pointed out that the locomotive boilers shown in Mr. 
Urquhart’s diagrams could only be regarded as make- 
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shifts, or adaptations of existing boilers ; he believed 
that when Mr. Urquhart designed special boilers for 
petroleum fuel, it would be found that the con- 
struction could be much simplified, the present ex- 
pensive copper firebox being done away with and 
other changes made. Mr. Boyd, he added, had re- 
ferred to the difference between the fuel consump- 
tion in the summer and winter months during Mr. 
Urquhart’s trials ; this, he said, was always so in 
Russia, the consumption in water being largely in- 
creased by the inclemency of the weather, &. 

Mr. Cardew, of the Indian State Railways, next 
spoke as to the use of petroleum as a disincrustant 
in locomotive boilers. On the Indian State lines 
they had exceptionally bad water to deal with, this 
water containing a large proportion of sulphates ; 
so much so that the boilers had to be washed out 
after every 100 miles run. With a view of obtain- 
ing the deposition of the solids in the form of dust, 
the introduction of Rangoon oil had been tried, but 
at first the result was to cause excessive priming 
and to produce leaky tubes, &c., so much so that 
when an engine using it went out they never quite 
knew when it would get back again. Eventually, 
however, they found that by using very minute 
quantities of the oil they got the desired result 
without these inconveniences, and the practice 
ultimately arrived at was simply to paint the in- 
terior of the tender tank with kerosine each time 
the boiler was washed out. The application of 
kerosine as an anti-incrustator had been made on 
several Indian railways, but he believed that on 
some it had been given up as being too ticklish to 
manage. 

Mr. Druitt Halpin observed that he had for years 
successfully used petroleum as an anti-incrustator 
in boilers supplied with worse water than that 
found in the Punjaub (with the character of which 
he was acquainted). The boilers in which he had 
used it were of the Lancashire type, 7ft. in dia- 
meter by 30 ft. long, and from a pint to one and a 
half pints of petroleum was used per boiler per 
week, the petroleum being put in the boilers through 
the safety valves on Monday mornings. 

The President, in bringing the discussion to a 
close (the author not being present), remarked that 
he agreed with the statements in the paper as to 
the heating power of petroleum, but the latter, of 
course, varied much in quality. If we were to 
employ petroleum in place of coal for firing boilers 
in this country the effect would be a rise in the 
price, which would in turn render its use prohibitive. 
He agreed also with the desirability of carefully 
adjusting the air supply so as to obtain the best 
results, imperfect combustion being a serious cause 
of loss. With regard to a remark made by Mr. 
F. |C. Marshall, he observed that as the rate of 
transmission of heat through the heating surfaces 
of w boiler fell off as rapidly as the difference of 
temperature on the two sides of a plate was dimi- 
nished, it would never be possible practically to 
even approximately fulfil the conditions which Mr. 
Marshall aimed at, the additional heating surface 
required to approximate to this result being 
such as to render it impracticable. A speaker 
had referred to the firebricks in the furnace as 
forming a ‘‘ regenerator ;” this was incorrect, as 
the bricks trapped no heat which would other- 
wise be lost, they merely acted as equalisers 
of temperature. With regard to the differences 
which appeared in Mr. Urquhart’s paper be- 
tween the relative evaporative powers of petro- 
leum and anthracite and their relative economic 
powers as fuel in locomotives, he pointed out that 
in the latter case, the result was affected by the heat 
absorbed in generating the steam used in injecting 
the fuel, and other losses. The admission of this. 
steam to the furnace might also become a source of 
loss. Of course if the steam was decomposed heat 
would be absorbed, and if its elements recombined 
before leaving the furnace this heat would be 
restored and the total effect of the two operations 
would be nil ; if, however, the recombination did 
not take place a loss would ensue. In conclusion 
he proposed a vote of thanks to Mr. Urquhart for 
his paper—a vote which was heartily carried. 


THE CoRROSION OF MARINE Borters. 


The second and last paper read on Wednesday 
was one entitled ‘‘On the Causes and Remedies 
of Corrosion in Marine Boilers,” by Mr. J. Harry 
Hallett, of Cardiff. This was a short but very 
suggestive and practical paper, which we intend to 
print in extenso as soon as we can prepare the 





necessary diagrams. Meanwhile we may give an 
abstract of its contents. 

The writer said that steel boilers were equally 
liable to corrosion with iron ones. Severe corrosion 
was often found concealed by a very slight scale, 
upon the removal of which the plate proved to be 
covered with a black substance, probably a black 
oxide of iron. The principal causes of corrosion 
might be discussed under the two heads of defective 
design and defective management. The most fre- 
quent fault of design was the want of sufficient 
space to allow a thorough examination of the 
interior. The tubes were often placed too far out 
in the wings, and the manholes were too small. 
They should always be fitted in the wings, if the 
size of the boiler would allow, and one at the bottom 
of the back end was to be recommended. The steam 
space stays should always come over the tubes and 
not over the spaces between them, as if they did 
they interfered with the use of the scaling tool. 

Double-ended boilers are especially liable to 
suffer from racking strains, due to the difference of 
temperature between the upper and lower parts. 
One method of reducing this difference was to lead 
the feed-pipe along the level of the upper tubes, so 
as to warm the water before it was discharged at 
the bottom of the boiler. The scum pipe should be 
fitted with a pan shaped like an inverted saucer, 
and placed just above the level of the water for the 
scum to collect under. When the engines are 
standing, the water should be pumped to the top of 
the gauge glass, and blown off down to the bottom 
two or three times. In a voyage of seventy-two 
days with several stoppages, the author kept the 
boilers in excellent condition by the above plan. 
The mode of treatment adopted by the writer for 
new boilers is to have them washed out before fill- 
ing, then to run them up with water to the normal 
height, and throw in a bucketful of common soda. 
Then steam is raised to 30 1b., and the scum cock 
is opened for a little. The donkey pump is 
washed out by being made to deliver overboard 
at first, and the feed water overflowing from the 
hotwell is allowed to run into the bilge for a time. 
When boilers put out of work they should be blown 
out from the bottom and kept thoroughly dry. 

Corrosion in the upper parts of the boilers is 
principally caused by the introduction of grease 
from the engines, and good effects follow from 
discarding the use of lubricants in the cylinders. 
Various remedies have been tried for preventing cor- 
rosion, such as air extractors, circulating tubes, and 
zinc. The writer had found Mr. Hannay’s ‘‘elec- 
trogen” very effective, as faras he has experimented 
with it. It consists of a ball of zinc cast upon a 
copper bar, and then hammered to make it more 
impervious to the action af the water. On each 
end of the copper bar a wire is soldered, and the 
two wires are again soldered to the different parts of 
the boiler, so as to obtain metallic contact. Boilers 
which had shown a tendency to corrosion looked 
quite healthy in a very short time after these ap- 
pliances had been fitted to them. Marine boilers 
do not often suffer from external corrosion, but 
the author had met with bad results from the 
bridge being built up to the backs of the combus- 
tion chambers. He considered that when a vessel 
was laid up it was a good plan to pump the boiler 
full to the very top of the dome, or to empty it 
thoroughly, put it in a stove of burning coke, and 
close it up. 

Mr. Hallett’s paper gave rise to an excellent dis- 
cussion, the first speaker being J. R. Fothergill, 
who differed from many of the author’s conclusions. 
Mr. Fothergill first referred to the erratic character 
of corrosion and to the evidence collated by the 
Admiralty Committee on Boilers. Defective circu- 
lation, he remarked, was more a fault of old boilers 
than new ones, but in the latter corrosion was met 
with in places where the circulation was good. He 
considered that the best preventative was to keep 
a slight scale on the surface. From many experi- 
ments, also, he believed that the presence of air 
was an important factor in the case, and this had 
been shown by suspending strips of iron in an air 
pump and feed pump, when that in the air pump 
(where the water was freed of air) was untouched 
and that exposed in the feed pump was seriously 
corroded. Air also increases the formation of a 
greasy mud which,will not adhere to the plates, and 
prevents the formation of a protective scale. He 
believed that if the feed water was thoroughly 
freed from air and oil there would be very little 
corrosion. Referring to some remarks in Mr. 


Hallett’s paper, that in a boiler only partially 








emptied instead of being completely blown out, 
the bottom water became heavily charged with 
solids, he stated that these could only be solids 
in suspension, and he considered there could be 
no sensible difference in the quantity of solids 
in solution in differents parts of a boiler. He 
was an advocate for admitting the feed near 
the water level, so that any air it contained 
might be at once liberated into the steam space and 
not have to work its way up through a large body 
of water. He had found that corroded places could 
be best treated by carefully washing them with soda 
and then coating them with a wash of Portland 
cement. This would generally prevent further 
mischief. Mr. Hallett had spoken in his paper of 
doing without lubricants ; did he—he asked—also 
prevent oil working in through the stufting-boxes. 
Instead of emptying boilers as Mr. Hallett advised, 
he considered it better to let boilers stand full of 
water until cold and then to run the water off. The 
reputation of many mineral oils was, he considered, 
exaggerated, particularly when used in connection 
with steam at high pressures ; he was at present 
engaged in investigating this subject, and he would, 
if the members were agreeable, at some future time 
lay his results before the Institution. 

The next speaker referred especially to the elec- 
trical aspect of the question, and advocated the use 
of amalgamated, in place of plain zinc in boilers, so 
as to get practically the action of pure zinc, which 
was not commercially obtainable. It might be also 
desirable to connect the zine by wires to various 
parts of the boiler so as to obtain a better electrical 
connection than now always existed. A block of 
amalgamated zinc so connected would be considered 
to do all that the electrogen referred to by Mr. 
Hallett could do, and the more so if the zinc was 
used in connection with a copper plate forming a 
galvanic couple. 

Mr. Jacobs next mentioned the case of a 
vessel built about four years ago, which made 
at first a five months’ trip, during which her 
boiler was not opened. On her return it was 
found that some stays had been reduced by 
corrosion from 12 in. to % in. in diameter, 
and that there were also seriously corroded 
patches on the plates. It was at first feared that 
the boiler was ruined, but the stays were renewed, 
the corroded places washed with petroleum and 
coated with a wash of Portland cement, and the 
feed was altered so as to deliver near the water 
level. The result was to stop the mischief and the 
boiler was now working. 

Mr. F. C. Marshall thought that in face of the 
very conflicting evidence collated by the Admiralty 
Committee, it would be of much interest to know 
what conclusions the Admiralty had arrived at, and 
what were the details of their present practice 
with regard to the prevention of%corrosion, in their 
boilers. He suggested that one of the members con- 
nected with theAdmiralty should be invited to con- 
tribute a supplement to Mr. Hallett’s paper. Asan 
instance of one of the causes of corrosion, he por- 
ceeded to describe the case of a double-ended 
boiler made by his firm, in which about 100 tubes 
failed from pitting after being a very short time in 
use. In this case it had been the habit to only 
partially empty the boiler, and it was found that 
the pitting took place on the under side of the 
tubes at the ends which, owing to the trim of the 
vessel, were lowest. Tracing the matter out, it was 
found that the manner in which the boiler had been 
treated had led to moisture being left on the tubes, 
this moisture draining down and dripping off the 
tubes at the spots where the corrosion occurred. In 
another case, the sides of a furnace were exten- 
sively corroded just along the level of the firebars 
—neither above nor below—and it had occurred to 
him that the plates at this point might, owing to 
the presence of the firebars, be in a different elec- 
trical condition to what it was elsewhere. Both 
the boilers above referred to were of iron, and so 
far he had found less corrosion with steel than with 
iron. He considered that there could be no ques- 
tion as to the desirability of excluding air from 
boilers. In conclusion, he remarked that man 
foreign engineers successfully introduced small 
quantities of petroleum into their boilers to prevent 
priming. 

Replying to the remarks of the various speakers, 
Mr. Hallett stated that he had expected an ener- 
getic discussion of his communication. In his 
experience he had found that corrosion can be 
prevented by taking the courses recommended in 
his paper, As tothe inquiry about lubrication, he 
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simply did away with all lubricators on the 
cylinders and valve chests, but of course some of 
the oil applied to the piston rods and valve spindles 
found its way into the cylinders. This, however, 
was not sufficient in quantity todo any harm. In 
the case of the s.s. Blue Jacket, no lubricant had 
been employed, and the cylinders, which had been 
shown to the members during their visit to the 
docks on Tuesday, were as polished as glass. In 
one case, where he had met with pitting in the line 
of the firebars and also on the tube-plate, he had 
the holes cleaned out and filled up with red lead, 
and no further corrosion had occurred, the boiler 
being now in excellent order. The boiler to which 
the electrogen had been applied had a light uniform 
scale throughout, and was in excellent condition. 

A hearty vote of thanks having been accorded to 
Mr. Hallett for his paper, the meeting next pro- 
ceeded to pass similar votes to those who have so 
liberally contributed to the success of the Cardiff 
meeting, including the mayor and corporation, the 
local committee, and its executive officers, the 
owners of the works so freely thrown open, and 
the railway companies who have given many 
special facilities. We may say here that nothing 
could be better than the manner in which the 
arrangements for the meeting were made by the 
local committee and its energetic honorary secretary, 
Mr. C. Hurry Riches. The members on all hands 
have met with a heartiness of welcome which, we 
are certain, will be long pleasurably remembered. 

At the conclusion of the Wednesday morning’s 
meeting the members were again entertained at 
luncheon by the local committee, and then pro- 
ceeded to visit various works in Cardiff, or to take 
part in the four alternative excursions to collieries, 
namely, the Great Western, the Lewis’s Merthyr, 
the Cymmer, and the Llwynypia Collieries, while in 
the evening a large number visited the Windsor 
Gardens, Penarth, at the invitation of Lord Wind- 
sor. 

Want of space prevents us from noticing more 
than two of the day’s excursions—the visit to the 
Taff Vale Railway Company’s repairing shops and 
the Mount Stuart Dry Docks. 


Tue Tarr VALE Rartway Company’s REPAIRING 
SHOPS. 

The locomotive and repairing shops of this com- 
pany are situated at West Yard, close to the Bute 
Docks. Having been constructed piece by piece 
as the growth of the company and the introduc- 
tion of more modern appliances demanded addi- 
tions, they have not that symmetry of arrangement 
that is so noticeable a feature in the recently com- 
pleted running sheds of the company. The latter 
are fully described in the paper of Mr. Charles 
Hurry Riches, which is referred .to elsewhere. 
The locomotive shops are, however, conveniently 
arranged and contain all the appliances requisite 
forturning out a high-class locomotive. This is 
proved by the fine engine that Mr. C. Hurry 
Riches, the engineer to the company, has re- 
cently designed and which we believe was used 
for the first time in taking the visitors of the 
Institution on the various excursions over the Taff 
Vale line. 

In passing from the offices of these works, we 
first come to the paint shops, where there is a steam 
apparatus for rapidly drying the work in cold or 
damp weather, and which is said to be found very 
efficient. The fire-extinguishing arrangements here 
are very complete. Steam ejecting apparatus is 
placed in front of the paint store, by means of which, 
any oil or inflammable material which may take fire, 
may be driven out if not extinguished, 

Passing from the paint shop we noticed in the 
yard a portable hydraulic fire engine. This belongs 
to Penarth Docks, of which the Taff Vale Company 
are the lessees. The engine is arranged to couple 
on to any part of the hydraulic mains laid dewn in 
the docks, and witha pressure of 700 lb. will throw 
700 gallons of water per minute toa height of 150 ft. 
The carriage has an iron frame, and can be drawn by 
horses or by hand. It should be mentioned that 
in this repairing yard there are 6 in. mains running 
all round, which have hydrants at every 50ft. Ex- 
tincteurs and hose cupboards are placed at intervals 
throughout the premises. 

The erecting shop is placed in the middle of the 
yard, and contains eleven pits. In addition to this 
there is room for four boilers which may have their 
mountings fitted on at the sametime. Under a lean-to 
roof there is convenience for fitting seven other 
boilers, so that eleven boilers can be prepared, and 





eleven engines can be erected at thesame time. The 
pits run across the shop and there are traversers at 
each end running the entire length. There is also 
a portable gantry which can be placed over any 
pit as required. It is run by an endless bandon 
the shafting in the shops. The heating here is by 
steam, small radiating stoves of a neat pattern 
being provided. 

From the erecting sheds we pass to the machine 
shop, where there are all the necessary machine tools, 
such as cylinder boring machines, lathes, and other 
appliances of a likenature. In the adjoining store 
we noticed Richter’s patent oil economiser and 
filter, a simple apparatus, but one which saves a 
deal of unpleasantness and waste. Another feature 
we noticed in this part of the works was the solid 
iron shutters which come down and shut in all 
open fireplaces at the time the establishment is 
closed. A special apparatus in this part of the 
works is a boiler tube drawing apparatus, which 
has now been in use for some time and was de- 
signed by Mr. Riches. It consists of a wrought- 
iron frame in which a crosshead slides. The latter 
has attached to it a clip, by which the end of the 
tube is firmly held. A pair of dies are fixed in the 
machine; these have a slight taper, the smaller end 
being of somewhat less diameter than the diameter 
of the tube. The brass boiler tube is forcibly 
drawn through the dies and the effect is that 
although the diameter is decreased, the tube is 
made longer and the gauge of metal slightly in- 
creased. The machine is used for working up old 
tubes that have become defective at the ends, and 
undoubtedly forms a better means of repair than 
the ordinary way of cutting and piecing the tubes. 

Around the yard are other machine shops with 
necessary tools for turning out locomotive and hy- 
draulic work. A good deal of the latter class of 
machinery is made here for use at Penarth Dock 
and harbour, for hydraulic cranes and lifts, coal ma- 
chinery, &c. We also noticed a Tweddell’s hy- 
draulic rivetter with a compound accumulator, also 
a stationary pump by Messrs. Merryweather and 
Sons for fire-extinguishing purposes. In the yard 
there was also a gas apparatus for heating tyres. 
This consisted of two pipes, each bent toa semicircle 
and pierced with holes. They form a couple of 
atmospheric burners the size of the wheel, and are 
connected to the gas main by flexible tubing. A 
suitable hollow shield or casing is provided for re- 
taining the heat. 

In the boiler shop there are six fires and a three- 
tier rivet furnace, by which thirty rivets can be 
heated per minute easily. The boiler shop is served 
by an overhead crane running over the hydraulic 
rivetters. The latter will take 7 ft. in the gap so 
that a whole boiler can be rivetted. It will also 
take work 20 in. wide, in order that it may be 
used for girders. 

In the smiths’ shops there are fourteen fires and 
the usual appliances. There are two small steam 
hammers 10 cwt. and li cwt. respectively. There 
are also two of Allen’s steam strikers, which are said 
to be found of great service. There is a spring 
oliver, but this has been to a great extent superseded 
by the steam striker. 

In the spring shop there is a machine for punch- 
ing, shearing, and nibbing spring leaves, and other 
tools of the usual description. 


Mount Stuart Dry Dock anp ENGINEERING 
CoMPANY. 

The port of Cardiff is especially well provided 
with ship repairing yards, many of which are impor- 
tant establishments, well organised, and possessing 
plant necessary for successfully dealing with ship 
and marine engine repairs of the heaviest descrip- 
tion. Most of these yards are situated within the 
precincts of the Bute Docks, but the company we are 
now dealing with has entrances on to the Bristol 
Channel, which are, however, situated close to the 
gates of the Bute Docks. In this yard are two 
graving docks, one of which has been but recently 
completed. The premises are shown on the plan 
of the Bute Docks, whicn will be found on 
page 133. The older, or No. 1 dock, is 324 ft. long, 
70 ft. wide, and has gates 45 ft. wide. The 
depth of water at ordinary spring tides on sill 
and keel blocks, is 20 ft. No. 2 dock is 420 ft. 
long and 100 ft. wide. The entrance gates 
are 52ft. wide, and the depth of water on sill and 
keel blocks at ordinary springs, is 26 ft. In this 
dock, two vessels, each of 360 ft. length, can be 
placed alongside each other, it being customary to 
give them a slight list towards the dock wall, and 





only shore them on one side. In the event of having 
to provide for a ship of greater length, the centre 
keel blocks would be used. There is rather an un- 
usual feature about this dock. It opens on to the 
tidal water of the Channel, and in order to enable 
ships to be afloat if necessary, internal gates are 
provided so that the water can be retained. These 
gates are high enough to give 20 ft. of water above 
the keel blocks. We understand that these dry 
docks are the only ones between Swansea and Car- 
diff which open directly on to the Bristol Channel, 
others having entrances out of loading docks. 
Another advantage this company possesses in their 
present site, is that ships requiring only internalre- 
pairs can be comfortably berthed on the mud 
alongside the boundary wall of the premises. 

The various buildings surrounding the two dry 
docks contain all the plant necessary for heavy 
marine repairs. Entering the gates from the road 
we find on the right a machine shop containing 
various tools. A large lathe which will take work 
8 ft. in diameter was on the occasion of our visit 
engaged in turning a marine engine crankshaft. A 
radial drill was boring a propeller 17 ft. 6 in. in 
diameter which was for the s.s. Nedjed. Another 
propeller weighing 10 tons, and 18 ft. Gin. in dia- 
meter, had also recently been bored. Another 
tool here seen is ashaft lathe, which will take work 
24 ft. between centres, and there are besides various 
tools, such as drilling machines, planing machines 
(one with a bed 16 ft. long and 4 ft. between 
frames), &c. There is a travelling overhead crane. 
We noticed several steam winches in course of 
construction here. 

A second machine shop contains a lathe with a 
26 ft. bed. By shifting the latter a pit is exposed 
which enables work 10 ft. in diameter to ba 
chucked. There are also several other machine 
tools of the ordinary description, as well as brass- 
finishing machines. From the latter shop the 
visitor goes to the sawmill, which contains frame, 
circular, and band saws, besides other wood-working 
machinery. There are two foundries in this yard, 
one set apart for lighter work where firebars are the 
chief production, 9 to 10 tons being sometimes 
turned out in a week ; the main foundry is adjoin- 
ing. It has three cupolas, and is capable of turning 
out castings up to 20 tons. Next to this is a brass 
foundry with four furnaces. The boiler yard and 
smithy are at the back of these buildings. There 
are seven fires and two large ground fires capable 
of heating large forgings such as keels, stern frames, 
or sterns of vessels, accidents to which afford a 
good deal of work at times. Here are made iron 
and steel boilers, some up to 36 tons weight having 
been turned out. There are also plate rolls, steam 
punching and shearing machines, plate blocks, 
plate and angle iron furnaces, and all the necessary 
plant of this description, including a steam rivetter. 
The general smithy has ten fires. A small steam 
hammer is placed here. Pattern makers and joiners’ 
shops, coppersmiths’ and plumbing shops, and a 
block and mast-making shed, together with a rigging 
shop, complete the establishment. A line of rails 
runs into the yard from the Bute Dock system. 





With the proceedings of yesterday and the subse- 
quent days we shall deal next week, when we shall 
also give notices of the four collieries above named, 
and of some of the works at Cardiff kindly thrown 
open to the inspection of the members. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 25, 1884. 

ANOTHER disappointing week has passed to the 
manufacturers of crude iron, who were confident that 
the middle of July would bring into the market the 
host of buyers who were practically without stock. 
Not a single important transaction took place in this 
market in pig iron. Inferior stuff is being pushed at 
as low as 16 dols. to 17 dols. for forge, with standard 
and special brands at 17 dols. to 18 dols., while in- 
ferior grades of No. 2 and No. 1 foundry are sold in 
small ln at 18dols. and 19dols. respectively, with 
standard and special makes at 19 dols. and 20 dols. tu 
21 dols. respectively. Founders and mill owners are 
afraid to buy a sixty-day supply, as is usual at this 
season, lest a further break in prices should take place. 
Only an occasional furnace has its output for the next 
sixty or ninety days sold. Several offers have been 
made to secure contracts for ninety days, but the best 
offer would not cover cost. There are 130 anthracite 
furnaces idle, and there is very little prospect for 
resumption. The mills have nearly all started up, 
but the amount of business placed is trifling. The 
iron trade generally is in a backward condition, the 
only activity being in plate, sheet, and structural iron, 
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The business placed in this market this week will foot 
up about 4000 tons, which consists of nearly 2000 tons 
of structural iron in large and small lots, and nearly 
that much of plate iron. The sheet manufacturers 
-are meeting with an encouraging demand, and quote 
refined sheets at from 34 cents to 4 cents. Galvanised is 
selling at from 50 to 60 per cent. discount from circular 
rates. Bloom sheets 54 cents to6 cents. The Western 
Pennsylvania pipe millsare well off for orders. One 12,000 
ton order for steel rails was placed at mill for 28 dols., 
the lowest price known. A good deal of rail-making 
capacity is temporarily idle, ostensibly for repairs. 
‘Some eastern rail-makers predict that they will drive 
two or three of the western mills out of the market. 
There is some sharp competition ahead, and nothing 
but a very general suspension in the rail works for 
two or three months, will remove the difficulties which 
threaten that branch of trade. The nominal price for 
large lots is now 29 dols. Bessemer is quoted at 10 dols. 
at tidewater. For old rails 19 dols. is asked, but 
buyers offer only 18 dols. The supply is greater 
than the demand. Quotations for Scotch irons are as 
follows: Clyde, 20dols.; Eglinton, 19.50dols.; Glen- 
garnock, 20.50 dols.; Carnbrae, 20.50 dols.; Langloan 
and Shotts, 21.50 dols,; and Gartsherrie, 21 dols. 
These prices are all to arrive, from 50cents to 1 dol. more 
is asked at yard. The plate mills throughout Penn- 
sylvania are in good shape, and better than they have 
been in since last April. A large amount of business 
has unexpectedly presented itself. A great deal of 
bridge building is going on, and the structural iron 
manufacturers are somewhat elated at the business in 
hand and that to come. Nail makers are cutting each 
other’s rates in a way which has hurt trade rather 
than stimulated it. The Pittsburgh manufacturers 
are complaining of the backwardness of trade, half of 
their pig iron capacity is idle. The mills throughout 
the Ohio Valley, at Cincinnati, Ironton, Mortsmouth, 
and Covington have started up under fair prospects, 
but there is great danger of crowding the market, and 
the business requires careful handling. The coal 
trade is looming up, and the anthracite production for 
the balance of the year will be satisfactory. 


COAL SHIPPING AT CARDIFF DOCKS. 
On Recent Extensions of Dock Accommodation and Coal 
Shipping Machinery at the Bute Docks, Cardiff.* 

By Mr. JoHN McConnocuik, of Cardiff, 

On the occasion of the former summer meeting of the 
Institution held in Cardiff in 1874, the author had the 
pleasure of giving a paper on the Bute Docks and 
the mechanical appliances for shipping coal, in which he 
described the origin, growth, and ag extent of the 
dock accommodation at Cardiff, the ance tips and 
hydraulic tips and anti-breakage cranes in use for the 
. shipping of coal, with the hydraulic hauling engine and 
portable hydraulic crane, and also the motive power for 
working the hydraulic machinery. Without repeating, 
therefore, the particulars then given, the object of the 
present paper is to describe briefly the further progress 
and improvements that have been effected during the ten 
years which have elapsed since that time, 

A general plan of the whole of the docks is given in the 
map of Cardiff on page 133. 

Roath Dock.—In 1882 an Act was obtained for the new 
Roath Dock now in course of construction, which is to be 
entered from the Roath basin through a lock 600ft. long 
by 80 ft. wide, with three pairs of wrought-iron Pa 
similar to the gates in the sea lock of the Roath Basin. 
The gates are being constructed by Sir William G. Arm- 
strong, Mitchell, and Co, 

The dock is to be 2400 ft. long by 600ft. wide, having 
an area of 33 acres. The depth from coping to sill is 
43 ft. 6in., and the bottom of the dock is 3 ft. below the 
sill level. The depth of water on the sill at high water 
is 35 ft. Sin. at ne spring tides, and 10ft. less at 
ordinary neap tides. The construction of this dock was 





formally inaugurated by the Marquis of Bute on January | be 


30, 1882, and the work is to be completed in October, 
1885, the contractors being Messrs. Nelson and Co., of 
Carlisle. It is intended to devote the whole of the north 
side and east end of the dock to the shipment of coal, and 
the south side to the import and export trade of timber, 
iron, iron ore, and general merchandise. On the north 
side will be erected appliances of the most approved kind 
for the shipment of coal. 

Coal Shipping Machinery.—The first hydraulic machines 
at Cardiff for tipping coal direct from trucks into the 
vessels were four put up for the Great Western Railway 
as far back as 1857 by Sir William G. Armstrong and Co. 
They were fixed hoists, differing but little from those 
now in use, except that in two of them the lift was only 
15 ft. and in the other two 22ft. The increasing size of 
vessels has necessitated a corresponding increase in the 
height of lift of the coal hoists; and the last two hoists 
erected at Cardiff in 1880 have a range of 27 ft. These, 
curiously enough, were for the Great Western Railway, 
to replace the two with 15 ft. lift erected in 1857, which 
were found to have too short a lift. They are on the 
east side of the Bute East Dock. 

Since 1874 the additional machinery for shipping coal 
is as follows : 

a. One hydraulic tip has been erected on the west side 
of the East Dock by Messrs. Brown Brothers and Co., of 
Edinburgh. 

b. Tips Nos. 1 and 3 on the west side of the East Dock 








* Paper read before the Institution of Mechanical 
Engineers at the Cardiff meeting. 


have been converted from balance to hydraulic tips, the 


machiner — supplied by Messrs. Parfitt and Jenkins, 
J Cardiff, and erected by the workmen of the Bute 
ustees. 


c. Two hydraulic tips have been erected on the east 
bank of the River Taff, and are connected with the 
Great Western Railway by a branch from the main line 
near Cardiff station. 

d. One movable hydraulic crane, capable of liftin 
25 tons, has been erected on the east side of the Roat 
Basin, between Nos. 1 and 2 tips. 

Movable Hydraulic Crane.—The employment of steamers 
instead of sailing vessels for carrying coal necessitates a 
much quicker despatch ; and the ney length and 
number of hatchways in the steamers has for some time 
made it most desirable to be able to load into two hatch- 
ways at least at the same time. With fixed machines this 
has been found impossible, except in rare cases, because 
the positions of the hatchways vary so much. It there- 
fore became a question as to the possibility of using 
movable machines ; and it was with a view of practically 
trying this that the movable crane tip at the Roath Basin 
has been put up. Fixed cranes have of course been in use for 
some years at other ports for shipping coal direct from the 
truck ; but it has hitherto not been practicable to make 
such cranes movable, —e to the cradle or platform 
on which the truck is lifted requiring a pit or gap in the 
line of rails for its reception. This special seating for the 


cradle rendered it necessary that the crane should always 
pick up and deposit the wagons at one point. It is obvious 
that these arbitrary fixed points of picking up and 




















depositing the wagons on the lines are not applicable to 
movable 7 inasmuch as it is absolutely necessary that 
the lines of rails should be parallel with the quay, and 
continuous without break or gap, so as to be common to 
the tipin any position in which it may be placed along 
the dock wall. 

This problem has been solved in a very ingenious and 
efficiént manner by Mr. Westmacott’s coaling cradle, 
which must be looked upon as the key to the successful 
application of movable coal-shipping appliances. It may 
described as a light platform suspended by chains, 
which takes its seat on an ordinary line of rails in any 
position. It is suspended on what may be called an anti- 
friction swivel, which enables a man to turn a cradle with 
a loaded wagon on it, thereby dispensing with turntables. 
There are no tipping chains to hook on and off every time 
a wagon is shipped, as is the case with coaling cradles of 
the usual construction: the tipping chains in this case 
pass — the centre of the swivel attachment, and are 
permanently connected with the cradle. 

The crane itself, as shown in Fig. 1, consists of a 
nearly square wrought-iron pedestal or base, tapering 
upwards, and is carried on four wheels, one near each 
corner, running on rails of 24 ft. gauge laid parallel to the 
quay wall. These wheels, however, are used only for 
travelling on ; the whole of the weight when working is 
taken «A four hydraulic jacks, one at each corner, which 
effectually prevents any movement of the crane. 

Rising out of the top of the pedestal, and revolving in 
bearings at the top and bottom of it, is the pillar, con- 
sisting of two flat plate-girders, between which is placed 
the hydraulic cylinder for jifting. The chain from this 
cylinder passes over the jib head, and both ends are 
attached to the cradle. The jib is attached at the lower 
end to the front of the pillar, just above the pedestal ; and 
at the outer end by stays to the top of the pillar. At the 
back of the pillar is fixed a second hydraulic cylinder, 
which effects the tipping of the wagon by making a bight 
in the tipping chain that passes over the jib head to the 
cradle. The tipping chain is always kept taut by a third 
hydraulic cylinder, placed on an inclined frame which is 





fixed to the pillar at the back in the same way as the jib 








isin front. Thus the tipping cylinder proper needs to 
have a short range only. The inclined cylinder and its 
frame act as a counterweight, for balancing in some 
measure the load hanging from the jib head. 

The turning of the pillar and jib is effected by a pair of 
hydraulic cylinders, one on each side of the pillar, fixed to 
the base of the pedestal, which itself remains stationary, 
The chain from these cylinders passes round a drum at 
the foot of the pillar. 

All the motions are controlled with the greatest ease b 
one man in a valve-house on the side of the pedestal. 
There are two of these houses on opposite sides of the 
machine, so that he can use whichever is most convenient 
for enabling him to see into the vessel. The pressure 
water is conveyed to the crane by movable and jointed 
pipes which can be attached to hydrants placed at con- 
— distances on the hydraulic mains along the quay 
wall. 

There is an auxiliary or anti-breakage crane, de- 
signed by Mr. Hunter, of the Bute Works, on the side 
next the dock, the foot of the jib being carried from the 
pedestal, and the top by means of a chain from the top 
of the pillar. By an arrangement of a ——— resting on 
the deck (Figs. 2 and 3), with telescopic throat which is 
closed by a conical bottom or valve held up by the 
auxiliary crane, the first few wagonfuls of coal can be 
lowered quietly to the bottom of the hold, and a conical 
heap formed for the following coal to fall on, as is done 
at the hoists, so as to lessen the breakage of the coal. 
When the anti-breakage crane is not in use, it can be 
swung to one side, clear out of the way. 
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It is found in actual work that a wagon can be shipped 
in from 24 to 3 minutes. The crane was designed and 
constructed by Sir William G. Armstrong, Mitchell, and 
Co., and is similar to their well-known and largely adopted 
+movable hydraulic cranes for cargo and ba!last work. 
These cranes were first introduced at the suggestion of 
the writer about fourteen years ago at the Atlantic 
Wharf of the Bute East Dock, to supersede fixed cranes. 
The introduction of the movable crane resulted in such an 
increased amount of work and despatch to steamers, that 
all the dock companies very soon recognised the im- 
portance of adopting cranes of this type. At the Royal 
Albert Docks, London, there are about ninety of these 
cranes. 

The number of tips for shipping coal at the Bute Docks 
is now as follows : 

13 balance tips at the West Dock. 

1 om ve »» East Dock. 

8 hydraulic tips at the East Dock and entrance basin. 

1 hydraulic tip in the entrance channel for loading 
in the tideway. 

8 hydraulic tips at the Roath Basin. 





2 total number of ~~. 
One movable hydraulic crane capable of lifting 25 tons, 
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Each tip is capable of shipping 1000 tons of coal per 
working day; the total shipping capacity of the Bute 
Docks is therefore equal to nearly 12,000,000 tons of coal 
per annum. In some instances as much as 200 tons of 
coal have been shipped per hour at the hydraulic tips ; 
and it is now not uncommon for a steam collier of 2000 
tons burthen to enter the basin at high water of one day, 
discharge her ballast, receive her outward cargo, and 
leave at high water the following day, the entire opera- 
tion having occupied less than 24 hours. 

The principal portion of the trade carried on in the 
Bute Docks is the export of coal and iron, which amounted 
to 2,750,000 tons in the year 1873, and 6,916,000 tons 
in 1883. The import trade of iron ore, timber, and 
general merchandise, amounted to 630,000 tons in 1873, 
and in 1883 to 1,299,000 tons. 

Railways.—The mineral traffic of the West Dock is sup- 
ser exclusively by the Taff Vale Railway from Merthyr, 

owlais, and the Aberdare and Rhondda Valleys. The 
traffic to the East Dock is supplied jointly by the Taff 
Vale, the Rhymney, and the Great Western Railways ; 
the last of which is the means of communication with 
the great coalfield now being opened in the centre of 
Glamorganshire in the Ogmore district. The London 
and North-Western and Midland Railways have also 
access to the docks by their connection with the above 
railways. A general plan of these several railways 
communicating with the port is shown in the map. 

Sidings.—A very large extent of siding accommodation 
is required for working the coal shipping trade ; for owing 
to the fluctuations of the trade, loaded wagons have to be 
stored in the sidings at times when the supply exceeds 
the demand. The extent of main lines and sidings pro- 
vided and maintained by the Bute Trustees in connection 
with the docks amounts to 70 miles in length, namely, 
25 miles of main line and 45 miles of sidings, the whole 
of which is fully occupied. In addition to this the Taff 
Vale Railway has constructed a large system of sidings 
seven miles in length, above Crockherbtown Junction. 

(To be continued.) 








INSTITUTION OF MECHANICAL 
ENGINEERS. 


Address of the President, I. LowTHIAN BELL, F.R.S., 
delivered at the Cardiff Meeting, 1884. 

Berrore deciding on the choice of a subject upon which 
I should say something to you upon the present occasion, 
I naturally turned my attention to the very able addresses 
which have been delivered by my distinguished pre- 
decessorsin this chair. In the list—and that not the 
least comprehensive and interesting of the number—is one 
by Sir Frederick Bramwell. Among the various im- 
portant services rendered by the mechanical engineer, he 
claims that of having brought into existence the civil en- 
gineer, to whose profession the world is so much in- 
debted. 

The object of my search was to select a subject which 
would afford me some hope of justifying, partially at all 
events, your having invited me to occupy a position which 
has been filled by some of the ablest mechanical engineers 
of the day. I will not enlarge upon the misgivings with 
which I approached the task, more than to assure you 
that they have added greatly to the difficulty of thanking 
you in coramensurate terms for the high honour you have 
conferred upon me. 

I propose addressing you ona metal—iron—of which it 
is not too much to say that it constitutes a condition pre- 
cedent to the very existence of both the engineering 
sciences already referred to. This and the circumstance 
of our meeting in one of the oldest seats of the British 
iron trade will, I trust, reconcile you to the selection I 
have made for the subject of my discourse. To myself it 
is one which particularly recommends itself, less from my 
long association with it than from its affording me an oppor- 
tunity of acknowledging how immensely the manufacture 
of iron isindebted for its marvellous progress in recent 
years to the assistance it has received from the hands of 
the mechanical engineer. 

The Dowlais Iron Company, with their accustomed 
liberality and kindness, will open their works for your 
inspection. In that renowned establishment you will find 
a eules engine delivering its blast from a cylinder 12 ft. 
in diameter, with a stroke of the same length. You will 
also have an opportunity of beholding a rail-mill engine 
on the Ramsbottom direct-action principle, the largest of 
its kind in the world. Now it is no exaggeration to say 
that the existence of such pieces of machinery as these, 
would have been a physical impossibility for many years 
after the beginning of the present century. Of the sober 
truth of this statement you may judge when I mention 
that I was informed many years ago by the late manager 
of the celebrated Wallsend Colliery, of the difficulty he 
experienced upon one occasion in obtaining a steam- 
engine cylinder of about 2 ft. in diameter. At that time 
(about the beginning of the present century) there was 
not an iron foundry on the Tyne capable of casting, nor a 
tool in the northern counties fit for boring it. Ultimately 
a@ more enterprising firm in Scotland was persuaded to 
undertake the work on being permitted to cast it in two 
pieces, and, in addition, on being allowed to fill up with 
tram rails the sloop which conveyed it to Wallsend. 

When a spectator finds himself in the midst of such 
triumphs of mechanical engineering as are now to be 
found in every well-appointed iron work, he must be apt 
to associate the manufacture of iron with the presence of 
vast mechanical force. Nevertheless there is no metal 
capable of being separated from the mineral containing it 
by simpler means than the one we are considering. Our 
ancestors supplied their wants by forming a small heap 
of ore and charcoal on an exposed hillside. There un- 
assisted Nature performed the office of a blowing engine ; 
and with one stone for the hammer, and another for the 





anvil, as much iron was obtained as served for a people 
who largely depended on the chase for their subsistence. 

We have no record of the date at which we, in this 
country, emerged from the state of being dependent for 
the iron we — on such primitive forges as those just 
mentioned. e do know, however, that for man 
centuries, probably until the fifteenth, piles of fea 
masonry, the inside of which occupied a space of six or 
eight cubic feet, blown by the simplest form of bellows, 
performed the duty now demanding the help of the 
powerful and complicated machinery so familiar to every 
one in this meeting. 

The advance, thanks to the mechanical engineer, in the 
construction of the engines employed in our iron works, 
has been so rapid that there are to be found still in use 
examples of very antiquated modes of manufacturing the 
metal, which have survived the changes by which they 
are surrounded. I hadan opportunity of examining a case 
in point a short time ago, in a blast furnace built towards 
the end of the last century, on the great road over Mont 
Cenis. At the period of its erection that road was pro- 
bably a mule track ; at any rate, I have myself performed 
less difficult journeys than that which I took by this road, 
over Alpine passes which were inaccessible . wheels. 
Every one knows what a revolution has been effected in 
the means of carrying traffic over and through the great 
natural difficulties presented by the rocky summit of this 
mountain. The mule has given place to the locomotive, 
the circuitous path cut in the face of lofty precipices has 
been abandoned, and a tunnel, designed by the civil 
engineers and pierced by their mechanical brethren, now 
permits the passage of tons where perhaps ounces were 
a carried, and this at twenty times the speed of 

ormer times. Thus alongside this achievement of modern 
enterprise, you have the blast furnace in its most ancient 
form, using charcoal for its fuel, burnt by a current of air 
induced by streams of water falling down hollowed stems 
of trees. I visited another com primitive establish- 
ment in the Smoky Mountains of North Carolina. There 
wrought iron was Seles made in a Catalan fire, blown, 
like the blast furnace in Savoy, by the so-called trompe, 
the bloom being afterwards drawn out under a hammer 
very different in principle from that designed by my 
friend James Nasmyth. 

Besides the acknowledgment of the immense services 
rendered by mechanical science to the art of making iron, 
which this brief retrospect of its progress has enabled me 
to make, I have other motives in selecting that metal as 
the subject of the present address. The Bessemer process 
has revolutionised the process of —- it in its malle- 
able form. The product is purer, and therefore better, 
while the cost of conversion is less than that obtained by 
means of the puddling furnace. 

The metalloids which it is the object of both processes 
to remove, and which are known to injure the quality of 
the products, are silicon, sulphur, and phosphorus. To 
illustrate the superior efficiency possessed by the Bessemer 
converter in separating these three substances, I give the 
composition of Middlesbrough pig iron, followed by the 
average composition of the heads of ten iron rails and 
twenty steel rails manufactured from Cleveland ironstone. 
The former were rolled from No. 2 stabbed-down bars, 
and the latter from steel ingots made by the so-called 
basic process. These modes of treatment involve two 
heatings in the mill for the iron rail-head, whereas one 
only sufficed for that made of steel. 





Middlesbrough _Iron Rail- . 
Pig. | head. [Steel Rail. 








Silicon 1.750 0.159 0.065 
Sulphur 0.100 0.041 0.095 
Phosphorus.. 1.500 0.324 0.054 

3.350 0.524 0.214 


| } 
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These figures indicate that there remains in the iron 
rail nearly one and a half times more of the noxious 
elements than in the steel rail. When the puddling is 
conducted with extraordinary care, the removal of the 
foreign matter is no doubt better performed than in the 
example just given. Thus, a sample of Low Moor cold 
blast pig iron, used for the celebrated bars made there, 
was ascertained to contain : 

Silicon, 1.380. Sulphur, 0.075. Phosphorus, 0.620 per cent. 

This expensive metal is refined and then puddled in 
small heats. After being flattened under the hammer, 
it is broken so as to select the best of the iron, which is 
then piled ; and after one, or often more, heatings, it is 
drawn into a billet or slab, from which the finished iron 
is rolled. It is only right tosay that unrefined Middles- 
brough pig, when puddled in a revolving furnace, gives 
also a very pureiton. The content of the three metalloids 
in these two kinds of iron, and their strength, as certified 
by Mr. Kirkcaldy, were as follows : 
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Low Moor __... __.. | 0.016 | 0.010 | 0.067 22.771) 29.68 
Middlesbrough -| 0,012 | 0.025 | 0.085 | 22.227) 29.68 





There is however an inconvenience connected with the 
manufacture of malleable iron, comparatively unknown 
in steel, which occasionally gives much trouble. The 
cinder or silicate of iron formed during the process some- 





times gets sealed up in the iron, and gives rise to the 

formation of cavities in the manufactured article. The 

worst case of all is when the cavity, in the case of a boiler- 

ame does not manifest itself until it is exposed to the 
eat of the fire when in use. 

So far as the three above-mentioned substances are con- 
cerned, the quantity in which they are present cannot be 
said to constitute the difference between malleable iron 
and steel ; for we have in one specimen of iron more of 
them, and in two others less, than in the example given 
of the composition of steel. So far as our knowledge goes 
at present, both iron and steel would gain by the entire 
absence of all three. 

The substance which really distinguishes stee] from iron 
is carbon ; at the same time, as is well known, examples 
of malleable iron entirely devoid of this element are 
rarely if ever met with. Thus Bowling and Low Moor 
and other well-known brands of iron, puddled as they are 
with so much care, rarely contain under half-a-tenth per 
cent., and frequently much more. In the manufacture 
of Bessemer steel, it is found advantageous to blow the 
metal until the bath, so far as the metalloids are con- 
cerned, becomes malleable iron. This may be seen from 
an analysis in a case where the pig iron used was that 
made on the West Coast of England. The blown iron 
contained— 


Per cent. 
Carbon... 0.10 
Silicon... 0.03 
Sulphur 0.04 
Phosphorus 0.06 
Total 0.23 


Now there is evidently nothing, so far as relates to 
these four substances, to lead us to infer that this malle- 
able iron—for such in point of composition it really is— 
would not possess all the qualities which render this 
metal so useful in the arts. As is well known however, 
this is far from being the case; and to render the blown 
iron sufficiently malleable to resist the tearing action of 
rolling, manganiferous pig iron requires to be added. 

Recent investigations have led chemists to ascribe, 
among other causes, the want of malleability—or red- 
shortness, as it is termed—in heated iron to the presence 
of oxygen gas in some form or another. Three specimens 
made at the Monkbridge Works, one of them red-short, 
were recently sent to me for examination, and their com- 
position entirely confirmed the soundness of this opinion. 
On analysis, the two samples which were free from this 
defect, contained only 0.750 and 0.704 per cent. respec- 
tively of oxygen, while the one complained of gave 1.384 
per cent. 

The addition of a substance containing a readily oxidis- 
able metal, such as spiegel iron or ferro-manganese, carries 
off this superabundant oxygen, at the same time that it 
restores sufficient carbon to give us steel of any desired 
degree of hardness or softness, down to what in the 
matter of carbon must be regarded as malleable iron. 

We have now to choose between what chemically may 
be considered as the same substance, but made in two 
different ways—in the one case obtained by means of the 
puddling furnace, and in the other by the use of the con- 
verter. 

By the former method we produce a metal interspersed 
with cinder, which gives rise to unsoundness, or, when 
exposed to great wear, causes lamination, so familar to 
every one in the case of iron rails. By the latter we have 
a metal free from both these defects, and to which carbon 
enough can be readily united to form a true steel, capable 
of enduring twice the tensile strain of the best iron, and, 
under the same wear and tear, lasting twice as long as an 
iron rail. 

The superiority of quality in the product does not by 
any means exhaust the advantages ed by what is 
often known as the pneumatic over the puddling process, 
Dissimilar as the two modes of procedure are in ap- 
pearance, there isin principle not much difference between 
the two systems. In the puddling furnace the workman, 
by very severe labour, exposes the liquid iron to the joint 
oxidising influence of the bath of cinder and of the atmo 
spheric air. The combustion of the metalloids under such 
conditions is so slow, and the radiation and other cooling 
influences, being extended over a much longer time, are 
so great, that 20 cwts. of coal are consumed for each ton of 
puddled iron made. In the Bessemer converter, on the 
contrary, the mechanical action of the workman is re- 
placed by the passage of the air up and through the molten 
mass of pig iron. Fresh surfaces of metal are, by this 
mode of treatment, brought so rapidly in contact with 
renewed supplies of oxygen, that the operation on eight or 
ten tons is completed in one-sixth of the time required in 
puddling four or five hundredweights. Very little heat is 
wasted in the manner so conspicuous in the puddling 
process ; so that the great heat evclved by the combustion 
of the metalloids, along with that contained in the pig 
iron as it comes direct from the blast furnace, suffices for 
the operation. Thus the only fuel consumed is that re- 
quired for the blowing engine ; and the expense of labour 
is so much reduced in amount that the ton of ingots ready 
for the mill, including the manganese, costs about fifteen 
shillings less than the same weight of puddled bar made 
from the same quaiity of pig iron as that used in the Bes- 
semer converter. ‘ ' 

It is now twenty-seven years since this pneumatic 
process was described by its distinguished inventor ; and, 
with the manifest advantages just referred to in economy 
of production and in the nature of the product, it may 
appear surprising that so much puddled iron still con- 
tinues to be manufactured. This delay in the substitu: 
tion of a cheaper and better article for one both dearer in 
price and inferior in quality, is due to a variety of causes, 
some real and others more or less of an imaginary 
character. First and foremost, it was, as might be ex- 
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pected, many years before an entirely new branch of 
industry was able to compete in economy of production, 
with a process which was invented by Henry Cort now 
exactly one hundred years ago. Immediately this point 
was approached the Riser witty soll of the material for 
rails having in the mean time been demonstrated, railway 
companies rapidly abandoned the use of iron rails and had 
recourse to steel. About the period at which we have 
now arrived in this brief history of the trade, the great 
superiority of iron over wood as a material for shipbuild- 
ing—which, by the way, it took about a quarter of a cen- 
tury to prove—became generally accepted; so that the 
consumption of the metal for railway purposes diminished, 
that for naval construction took its place. It may well 

asked how long, in a structure like a ship, where not 
only strength but lightness is so important, will the 
inferior metal continue to be preferred to the superior? 
A partial answer to this question is found in the fact 
that, for reasons into which space forbids my entering, 
the cost of rolling steel ingots into plates was for a long 
time disproportionately high, in comparison with that of 
converting ingots into rails. The effect of this difference 
was that, while steel rails were selling at as low a price 
as those of iron, plates of steel were often 6/. a ton dearer 
than those ofiron. This difference at the present moment 
does not exceed 50s. or 60s. ; and as a steel ship of the 
same strength as one of iron, is much the lighter of the 
two the occupation of the puddler in connection with 
naval architecture bids fair to follow the example already 
afforded by railways. 

Again, the introduction of steel into the construction of 
locomotive engines, and the rolling stock generally of rail- 
roads, was very properly a work of time. Fears were ex- 
pressed, and open assertions were made, as to changes 
taking place in the molecular structure of objects exposed 
to violent percussion, which by sudden rupture might be 
the cause of disastrous consequences. These fears have 
been shown to be almost, if not entirely, groundless ; and 
the use of the new material, produced either in the Bes- 
semer converter or in the open hearth designed by our 
late lamented Past-President Sir William Siemens, is 
— being extended to many purposes besides those 

or railways, in which great strength and durability are 
needed. No doubt, by many workers in iron, strong 
objections are still entertained to the abandunment of a 
material to the manipulation of which they have been 
accustomed all their lives. Nor am I prepared to deny 
that this is not always the result of mere prejudice ; for 
strongly as analyses may point to an almost _— iden- 
tity in composition between iron in its malleable form 
made by the two methods, pneumatic and puddling, we 
must bear in mind how very’small a difference in the 
quantity of foreign matter may greatly affect the quality 
of the iron containing it. It is possible that this may 
happen in the case of steel, and yet the defect be remedied 
by a slight modification in the way of dealing with the 
metal, in the process of fashioning it into the article 
required. This however will be quite enough to delay its 
being readily accepted by individual workmen, who, 
although employing iron in small quantities, consume in 
the aggregate considerable weights of the metal. This 
delay will no doubt prolong the existence of the puddling 
furnace among us ; but as the nicer details of the pneu- 
mati¢ method become better understood by the manufac- 
turer, and the minuter peculiarities of the product more 
thoroughly known to the smith, the necessity for the 
violent exertion of the puddler will probably in a great 
measure, if not totally, come to an end. 

Bearing in mind the immense strides which the art of 
producing iron has made in the last twenty-five years, the 
consumer may be tempted to inquire as to the prospects 
of seeing further improvements introduced into the 
quality, as well as into the cost, of the product. 

As regards the first of these two questions, it may be 
difficult to predict what can be done by alloying other 
metals with iron. Something has been tried in this direc- 
tion ; but no marked success, so far as I know, has at- 
tended any of the attempts hitherto made. From time to 
time great hopes—sometimes indeed great achievements— 
are announced ; but there the matter seems to end. On 
the other hand, past experience as to the effect of those 
substances taken up by the metal during its passage 
through the blast furnace, does not justify the expectation 
that any further diminution in the quantity of silicon, 
sulphur, or phosphorus, beyond that already attained, can 
very materially add to its strength; while we know that 
an addition of any of them has a contrary effect. 

A word or two on the second question : namely, the 
existence of a process which carries with it any likelihood 
of proving more economical than that of the joint action of 
the blast furnace and the converter. 

In proceeding to consider this branch of the subjeet, we 
may eliminate any possible saving to be secured by a 
cheaper mode of working the minerals ; firstly, because it 
is not probable that any great reduction of expense can be 
effected in quarrying limestone or in mining coal or ore; 
and secondly, because under any circumstances it is only 
from diminution in the quantity employed that economy 
from this source can be hoped for, the saving in mining 
being common to all processes. 

At first sight undoubtedly the blast furnace presents an 
objection, which, however, in my opinion, has had undue 
weight attached to it. Not only, is it alleged, do we ob- 
tain a produet contaminated by substances which ad- 
mittedly injure its quality, but we also unite with it 
carbon, which, along with the other elements just alluded 
to, it is the province of the subsequent operation, be it 
puddling or converting, to remove. To avoid this cir- 
cuitous mode of operating, the ancient so-called direct 

rocess has been revived ; and from no one in recent years 
le the subject received greater or more intelligent atten- 
tion than it did at the hands of Sir William Siemens. 

It would be impossible, upon such an occasion as the 





present, to describe in detail all the objections to the pro- 


cess in question. To obtain a rough bloom, unfit, without 
a previous heating and hammering or rolling, for the 
manufacture of a finished bar or plate, more than 25 per 
cent. of the iron contained in the ore is oxidised. The 
blast furnace, cn the contrary, gives practically in the pig 
all the metal of the mineral operated on. It is true a 
portion of the iron is wasted during the process of con- 
version ; but the waste thus incurred is less than one- 
third of that which happens in the most successful direct 
process I have heard of. In the item of labour, I am 
satisfied, by comparing it with cognate operations, that 
the united wages paid at the blast furnace and the Bes- 
semer converter, are considerably less‘than what would be 
expended over the direct process alone. If to the expense 
of obtaining the rough bloom you have to add in one case 
a second hammering, or in the other case fusion in an 
open hearth furnace, the possibility of competing with the 
combined action of the blast furnace and converter is pro 
tanto diminished. 

In reference to the operations connected with the 
smelting process itself, there is no branch of the manu- 
facture of iron in which, during the last fifty years, such 
great amelioration has been accomplished. By means of 
excellent machinery, by heating the blast as high pro- 
bably as it will be found practicable, or probably advan- 
tageous, to raise it, and by a great increase in the dimen- 
sions of the furnace, I am tempted to say that we have 
arrived at a point when further — of any 
moment can scarcely be hoped for. We waste none of 
the iron contained in the ore; no more limestone is em- 
ployed than that found necessary to remove the sulphur 
se § to flux the earthy constituents of the minerals em- 
—— ; and the fuel employed is not one quarter of what 

Neilson declared it was in Scotland, whenj he discovered 
the value of the hot blast. This inventor contented him- 
self with blowing in air having a temperature of 500 deg. 
or 600 deg. F. It is frequently used now at 1400 deg., 
and we have been urged to heat it still higher; but, for 
reasons I have given on former occasions, and which I 
cannot repeat now, I greatly question whether any great 
benefit would be derived from a change, which moreover 
it would be found difficult to maintain steadily. The 
only other item in the cost of smelting iron is the labour ; 
and this, by proper appliances and mechanical arrange- 
ments, has been so reduced in amount, that I have esti- 
mated that each ton of matter handled during the opera- 
tion, ina properly appointed work, costs not more than 
1jd. 
In reading the addresses of your former Presidents, I 
observed upon some occasions that advice for future con- 
duct has been added to an examination of the benefits 
conferred on mankind by the mechanical engineers of 
this and other countries. Nothing can be more appro- 
priate, either to the individual or to the nation, than a 

riodical stock-taking, as it were, of the progress which 

as been made at home and abroad. With this view, no 
doubt, Mr. Cowper pointed out from the chair in 1880 
how the British had been outstrip in the manufacture 
of certain objects ; and reminded you that, forgetful of 
how much had been achieved by previous exertions, 
England was failing in the enterprise and energy neces- 
sary to keep her in advance of all other nations in arts 
and manufactures. 

That the British people for many years occupied the 
distinguished position Mr. Cowper is so naturally anxious 
for them to retain will not, I dare say, be denied by an 
of our honourable rivals in the industrial race, in whic 
some half-dozen nations are engaged with ourselves. In 
such comparisons as that drawn by my predecessor we 
must not overlook the vast differences in the circum- 
stances of the two periods he contrasts with each other. 
Industrial science, as we now understand it, dates from 
the commencement of the present century ; in point of 
fact, from Watt’s grand invention of the steam engine, 
properly so called. 

Denser population, comparative immunity from the 
social disturbances attending the wars which unhappily 
marked the end of the last and beginning of the present 
century, extended commerce favoured by our insular 
position, and the possession of well-explored coalfields, 
conferred upon the United Kingdom advantages not 
enjoyed by other European nations. 

ecent years have greatly changed the aspect of affairs 
both at home and abroad. Want of space and of —- 
ment have perhaps promoted emigration from our shores 
to a greater extent than from those of other countries ; 
and, in consequence, the increase of population on the 
Continent may, relatively, have exceeded our own. For 
seventy years, with few and short exceptions, peace has 
been maintained in Europe; railways have brought 
inland provinces nearer the coast, and large Continental 
coalfields have been discovered and developed. With 
our example before them, it would, under these circum- 
stances, have been a matter of astonishment if other 
nations had not followed our lead ; and with populations, 
many of them, to say the least of it, as well educated as 
our own, and gifted with an intelligence certainly not 
inferior to that of the inhabitants of Great Britain, can 
it be wondered at that some of the victories in industrial 
supremacy should have been achieved outside the boun- 
daries of these islands ? 

The services, however, which our own country has 
rendered to every branch of industry, scientific as well as 
practical, have been generously acknowledged by other 
nations. We on our side can well afford to recognise 
and feel grateful for the numerous and important con- 
tributions to the world’s advancement and happiness 
made by foreign enterprise, in the United States as well 
as in Europe. 

Upon more occasions than one, not only in the addresses 
which have been delivered by some of your Past-Presi- 
dents, but in the public press, the iron trade of Great 





Britain has been reminded of the competition offered by 
other nations in neutral markets, as well as in certain 
articles required for consumption in the United Kingdom. 
Intimations have also not been wanting that this was a 
consequence of superior skill “adults Germany and 
Belgium in particular, in arts where hitherto our own 
country had rendered no mean service. 

After what I have just said in reference to foreign com- 
petition, I am not going to permit my patriotism to 
submit any statement of the relative importance of what 
has been done here and elsewhere towards raising the 
manufacture of iron and steel to its present high state of 
excellence, This would be best ascertained by individual 
research, or by an appeal to those foreign competitors by 
whom the very existence of the British iron manufacture, 
according to some authorities, is threatened. 

few years ago an answer to such an inquiry, so far as 
Germany is concerned, was given by the iron manufac- 
turers of that country ; for at that time, in consequence 
of evidence tendered before a Government commission, a 
duty was levied of 10s. per ton on pig iron and 25s. on 
steel rails imported into the Zollverein, to rescue the 
German iron trade from the absolute ruin which importa- 
— from Great Britain were alleged to be sure to 
effect. 

Notwithstanding these representations, these same 
ironmasters, then making much of their pig iron from the 
same Spanish ore as that used in England or Wales, with 
much higher transport charges to pay, were found under- 
selling us in considerable orders for steel rails. The 
supposed answer to this apparent anomaly was that, pro- 
tected by the cost for carriage from this country, added to 
the heavy import duty, a sufficiently profitable trade 
could be carried on in rails for- home consumption, to 
support a considerable loss on any foreign transaction 
entered into after meeting the home demand—a loss 
which was preferred to that accruing from a partial 
stoppage of their works. 

Since the period in question, the introduction of the 
dasic — has materially improved the relative posi- 
tion of the German steel rail makers. Pig iron suitable 
for the acid process, as it is now termed, cost in West- 
phalia about 30s. per ton more than the phosphoric metal 
obtained from the Liassic ironstone, now so largely worked 
in Germany and in France. In Great Britain, the 
difference between the two kinds of iron was only about 
one-third of this amount. If, for the purpose of illustra- 
tion, we assume 10s. to be the additional cost of conver- 
sion entailed by the basic process, a Middlesbrough steel 
rail manufacturer is left pretty much in the same position 
as he occupied under the acid system, while his German 
woe er has gained an advantage of about 20s. per ton 
by the change. 

Omitting the actual cost of working the minerals, as 
this may be greatly affected by the nature of the veins or 
beds in which they occur, there are two circumstances 
which operate, generally speaking, in favour of the foreign 
tmanufacturer—viz., the price of labour, and the dues paid 
to the owner of the soil for permission to work coal, ore, 
and limestone. 

With regard to the last-named item, the lowest amount 
chargeable as royalty against a ton of steel rails in Great 
Britain may be taken at 5s., whereas in Germany and 
France it is under 1s., and in Belgium it varies from 
1s. 6d. to6s. On the other hand, the cost of conveying 
the raw materials to the point where they are manufac- 
tured is, generally speaking, less heavy in Great Britain 
than it is in any of the threc Continental countries 
refe to. 

With the cost of labour and of royalty dues operating 
adversely to the manufacturer in our own country, on 
the cost of carriage on the minerals in his favour, the 
balance of the advantages is such that in many smelting 
works in Germany, France, and Luxemburg, a ton of pig 
iron, fit for making malleable iron or steel rails by the 
basic process, can be made somewhat cheaper, certainly 
quite as cheaply, as a similar quality of iron can be pro- 
duced at poy 2 khang 

The point at which we have now arrived in considering 
the question before us, is whether there is any difference 
of skill evinced in dealing with the minerals in the blast 
furnace, and in converting the pig iron thus obtained into 
rails or other objects, in which the Continental manu- 
facturers are competing with us, not only in neutral 
markets, but in certain articles of rolled steel and iron for 
consumption on British soil. 

Superiority of skill in the manufacture of iron means 
less waste of metal, a smaller consumption of fuel, and 
arrangements of such a character that the same amount 
of work is done with a lesser expenditure of labour. 
Measured by these standards, which are easily ascer- 
tained, I have arrived at the conclusion, after several 
years of careful examination in almost every country 
where iron is made, that if the manufacturers of this 
kingdom are not in advance of their foreign competitors, 
most assuredly they are not behind them. 

here is a fourth and not an unimportant question, viz., 
the 7 of the product. This, as all iron manufac- 
turers well know, is dependent — on the quality of 
the raw materials employed, and partly on the amount of 
labour usefully expended on their manufacture. To this 
inquiry my answer, ceteris paribus, would be in the 
precise terms given in the previous paragraph. Give a 
workman, be he English, Belgian, French, or German, pig 
iron and coal of the same a and give all equally 
good machinery for dealing with the materials ; ask then 
the consumer to pay for the manufactured article a price 
corresponding with the pains taken in producing it ; and 
I believe that he will receive for his money the object he 
requires of equal quality, in whichever of the four coun- 
tries it may have been made. 

I have spoken of the expenditure of labour in the sense 
of its amount ; let us consider it shortly in the sense of its 
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price. This term, of cuurse, is by no means confined to 
the daily earnings of the individual. Were British miners 
and iron workers to be measured by this standard, 
British iron would speedily be superseded by that of foreign 
manufacture ; because in many departments the work- 
men with us are paid 20 to 40 per cent. higher wages 
than are given on the Continent of Europe. Dearer 
labour has, no doubt, led to the adoption of means 
for its economy in our own country; but it is, I 
believe, universally admitted abroad, that our more 
highly paid and therefore better fed men, are capable of 

rforming, and actually in most instances do_per- 
orm, more work than is done by the workmen of almost 
any other nation. This, as regards iron works, is certainly 
my own opinion, founded on the number of men required 
for the same amount of duty in each case. Notwithstand- 
ing this greater efficiency of our own labouring population, 
the wages they are paid exceed the comparative amount 
of wed performed to such an extent, that in many in- 
stances its average cost cannot be taken at less than 25 
per cent. higher than with Continental nations. 

It would not be an easy matter to speak precisely with 
regard to the average intrinsic value of mining labour. It 
affects the cost of pig iron, owing to the great variety of 
the conditions under which it is applied to seams and 
veins essentially differentin their nature. Suffice it to say, 
that there are certain of the best situated places, in which, 
according to my calculations, pig iron, fit for forge 
a or for the basic process of making steel, can 
made something like 2 or 3 per cent. cheaper than the 
same iron in the Middlesbrough district. Such a differ- 
ence would, of course, be insufficient to cover transport 
from inland works abroad to sea-going vessels, and 
freight to this country, We may therefore safely assume 
that no nation can enter into competition with the Mid- 
dlesbrough furnaces so far as ourown domestic consumption 
is concerned. The same observation is applicable to steel 
rails of any ordinary sections, when sold, as they have 
been of late at 4/. 12s. 6d. or 4/. 15s. per ton. When, 
however, we have to deal with tram rails, or iron and 
steel in any form worth 8/. or more per ton, the extra cost 
being largely made up of labour, the Continental advan- 
tage of 25 per cent. begins to tell heavily against our own 
manufacturers. This view is being daily confirmed by 
actual experience; for steel tram rails, iron girders, 
together with spring steel and axles and tyres also of 
steel, are being imported by some of our large railway 
companies and house builders. The change of circum- 
stances in connection with the basic process above 
referred to will also, I think, enable the German manu- 
facturer, even in rails of ordinary sections, to compete 
with us on something like equal terms in markets to which 
the cost of sea-freight is the same from both countries, 

In the North of England we hear of what are now gene- 
rally known under the name of labour difficulties, more in 
connection with iron shipbuilding than in almost any 
other branch of manufactures. * the year 1880 I re- 
ceived from two large establishments a statement of the 
average earnings for that year. The chief men worked 
313 days, during which they were paid rates varying from 
8s. 9d. to 12s. 104d. per day. So far as the information I 
have been able to ph ~t- enables me to form an opinion, 
the workmen in the English shipyards, all told, receive 
about double the wages paid abroad ; but it would appear 
that for this extra pay they perform, as has been men- 
tioned in connection with the men in the iron works, more 
duty. As with the ironworkers, the extra work however 
is considerably less than the equivalent of the extra pay, 
according to foreign rates of wages. 

Favoured by the differences in the price of labour, there 
has been recently established in Norway a shipbuilding 
yard, where vessels, as well as the steam engines they 
require, are constructed out of iron supplied from the 
north-eastern ports of England. The establishment in 
question = only a year or two ago, now employs 
800 hands. Mr. Raylton Dixon, whose practical know- 
ledge of the trade is so well known, informs me that the 
actual cost of labour for a given amount of work in the 
locality in question, is 25 per cent. less than he pays at 
Middlesbrough. This, after paying 10s. per ton freight 
on the plates from England to Norway, enables the 
Norwegian builder to construct the hull of the vessel 
for 15s. per ton of iron employed less than is paid in 
England—an amount equal on a ship of 1500 tons dead- 
weight capacity to 525/. 

It is self-evident that, if such a margin as that just 
named has to continue, we must prepare ourselves for 
seeing a great increase in the number of vessels built 
by means of foreign labour, even if they are after- 
wards navigated under the British flag. It is more- 
over not improbable that the plates used in their 
construction may be brought from German or Bel- 
gian iron works; and this is inferred from the same 
reason which enables the ironmasters of these two 
countries to furnish our engineers and architects with 
railway material and iron girders—viz., cheaper labour. 

From various sources I have computed that the skilled 
workmen engaged in the manufacture of ship plates in 
England, earn on an average between three and four times 
as much as the same class of men do in Germany. Ac- 
cording to the last return in my possession, the daily 
wages in a large plate-mill in the county of Durham were 
as follows : 


s. d. 

Head shinglers 2 9 
Puddle rollers 15 1 
Plate-mill furnacemen 16 1 
Head plate rollers ... 41 1 
»> _ Shearmen 34 9 


Notwithstanding these high rates, it is a remarkable 
fact that at the present moment, owing to the large pro- 
duction, the wages per ton in the finishing mill alone are 
not higher in the English than in the German work 





with which it is compared. As soon, however, as the 
foreign houses commence to roll plates on the large scale 
which obtains in this country, there will be a consider- 
able reduction in the cost of production with the former. 
It may therefore come to pass that the Norwegian ship- 
building may go on increasing, but that the consumption 
of English iron in connection therewith may proceed in 
an opposite direction. 
ave been induved to give a certain amount of pro- 
minence upon the present occasion to the labour question, 
after reading the observations of Mr. Thomas Hawksley, 
one of your former Presidents, who has himself had 
abundant opportunity in his lengthened experience of 
studying the question in all its aspects. Mr. Hawksley, 
in his address delivered seven years ago, agrees as a 
eneral proposition with what has just been said on the 
one cost of British labour. I have endeavoured to 
show specifically to what extent the manufacture of iron 
and the building of iron ships are affected by the con- 
dition of things referred to by my predecessor. 

To avoid what he calls the ‘‘ruinous disadvantage 
when the English capitalist is brought by the exigencies 
of his business into immediate competition with the 
foreign capitalist employer,” the English workman is 
cautioned by Mr. Hawksley against falling into the 
error, “that he is entitled to share in his employer's 


success, 

It will be observed that this advice is in direct opposi- 
tion to the course of conduct adopted by the coalowners 
and ironmasters of the North of England, who have 
agreed with their workmen on a scale of wages regulated 
by the ascertained selling price of their produce. This 
of itself cannot be accepted as a proof of the soundness 
of the plan itself, nor of the unsoundness of the doctrine 
quoted above, and laid down for the acceptance of the 
men. As a fact, however, and it is difficult to see how it 
could be otherwise, a sliding scale has for many years 
past been inore or less in force in the northern counties, 
as well as elsewhere ; because, when trade was active and 
prices high, labour was in demand, and it, like any other 
commodity, rose in price. Instead of the purchaser and 
seller of this commodity having to meet to make a fresh 
bargain at every fluctuation in price—which entailed delay 
and frequently interruption to work, under the form of 
strikes, not confined to this country—a self-adjusting 
scale has been adopted. 

Speaking] from some lengthened experience with the 
system, it appears to me, and I think, to many of my 
colleagues in these two industries, that its introduction 
has been satisfactory to both sides. It may and will 
happen that differences of opinion arise between the two 
parties on the nature of the scale to be adopted; but 
these differences are more likely to be reconciled when 
discussed from time to time with forbearance and good 
temper by those concerned, probably chosen for thei) 
presumed fitness for the office. 

It is, however, of the utmost importance that the whole 
industrial community should be able thoroughly to appre- 
ciate the circumstances by which they are surrounded. 
The employer is speedily warned of his position; for if 
he falls behind in the matters of price or of quality, his 
goods remain unsold if too dear, or if inferior in quality 
they decline in value; but this does not apply equally to 
the workman. 

In the markets of the world, the capitalist has to meet 
competition from whatever quarter it may proceed ; and 
legislation, introduced forty years ago, and in the intro- 
duction of which the employers of this country took a 
conspicuous part, opened the markets at their own doors 
to the manufacturers of every nation. This same legisla- 
tion however, let in cheap food, and has so equalised the 
price of all the necessraies of life, that the British work- 
man is able to live as cheaply as his Continental com- 
petitor, and to hold his own against all comers in economy 
of production, as he hitherto has done in the quality of 
the product of his hands. 

Before concluding my remarks I am wishful to call to 
your attention the enormous extent of ground covered 
directly and indirectly by the work of the Mechanical 
Engineers in this country. No estimate of this kind can 
pretend to be more than the roughest approximation ; and 
perhaps the quantity of coal burnt in various processes 
and manufactures may serve as well as any other measure 
for the object in question. 

About twenty years ago an attempt was made in a 
Government inquiry to assign to the various sources of 
— their proportion of the coal raised. In the 
first column of figures in the annexed Table, these pro- 
portions are set against each branch of trade. ‘The 
second column has these numbers applied to the coal 
wrought in 1882, being the last return issued by Her 
Majesty’s Inspector of Mines. The quantities thus ob- 
tained are then divided in a somewhat arbitrary way. 
In some of the items, such as railways, the whole 

uantity may be set down as being employed for me- 
chanical power, while in some of the others the coal is 
used partly for ‘the development of power and partly for 
processes in which heat is required as an agent. Such an 
example is found in the coal consumed in textile industries ; 
but even here it is no exaggeration to say that but for the 
spinning and weaving machinery, in fact, but for the 
works of the mechanical engineer, the manufacture of 
textile fabrics, as well as many others, would have oc- 
cupied a very insignificant position in the industries of 
the world. I have, however, in the rough way already 
intimated, divided the whole quantity of coal raised 
under two columns headed M and H (mechanical and 
heating); the one headed H containing the quantities 
more or less independent of any influence exercised by the 
use of machinery, and the other headed M those affect- 
ing, directly or indirectly, the use of mechanical ap- 
pliances. Jron and steel making is here considered as 
directly influenced by the use of machinery. 





Table Showing the Purposes to which the Coal Raised in 
Great Britain in the Year 1882 was Applied. 
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By this mode of computation it would appear that there 
is consumed for mechanical purposes, or for industries 
which are wholly dependent on machinery, about 63 per 
cent. of all the coal raised in Great Britain. The account 
is no doubt susceptible of considerable modifications in 
either direction ; but one fact will, I think, remain un- 
disputed, viz., that a very large proportion of our fuel is 
applied for La se directly connected with the profes- 
sion of the mechanical engineer. 

With so large an amount of work to undertake, it is not 
surprising that, for purposes of mutual instruction, the 
creation of so important a body as the Institution of 
Mechanical Engineers should have been found a necessity, 
or that so great an amount of success should have re- 
sulted from its deliberations. For once your President, 
without the risk of being misunderstood, may congratu- 
late the younger members of this body on having an 
opportunity afforded to them of listening to the counsel 
of the most distinguished and the most experienced men 
in a profession, so largely dependent on experience for 
the full measure of its success. 
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5061. Aapareins for Getting Coal, &c., without 
the Use Explosives: W. F. Halland W. Low, 
Haswell Colli , Durham. [4d. 12 Figs.]—This refers to 
apparatus described in Specification 3370 of 1883, consisting essen- 
tially of a wedge, screw, and levers combined and operating 
together. A compound bar consisting of two parallel bars fitted 
with two sliding blocks is inserted in a bore hole. At the front 
end of the compound bar, between its two parts, is fixed a wedge, 
the point of which is directed outward so that it can enter between 
the front ends of the blocks, and a second wedge has its point 
directed inward so that it can enter between the back ends of the 
blocks. The outer wedge is operated by a bar fitting into a sliding 
block attached to the inner end of a screw passing through a nut 
provided with flanges by which it is prevented from endwise 
movement in a bearing piece connecting the outer ends of the 
parallel bars. The nut is rotated by worm gearing, the outer 
wedge being forced inwards, and the inner wedge drawn outwards, 
thus causing the sliding blocks to separate. Slight modifications 
are illustrated and described. (October 24, 1883). 


5470. Dynamo-Electric Machines: H. H. Lake, 
London, (2'. J. McTighe and J. T. McConnell, Pittsburgh, 
Penn., U.S.A.) [6d. 9 Figs.J—The soft iron cores A, oblong in 
section, are parallel to one another and are similarly wound and 
connected in circuit, The cores are connected to form the down- 
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wardly dipping pole-piece N and the upwardly extending pole- 
piece S. The adjacent faces of the pieces form a portion of a circle 
for the reception of the armature, and the circular extensions } 
are formed with their outer faces parallel with the faces of the 
coils a. In order to secure the commutator to the armature 
shaft, the shaft has a shoulder and a screw thread ; two metallic 
rings having on their adjacent faces recesses fitted with insu- 
lating rings with convex projecting surfaces are fitted upon the 
shaft. The convex surfaces of the insulating rings are radially 
grooved, there being as many grooves as there are to be segments 
in the commutator. The segments are cut from a copper strip 





having a wedge shape in cross section and are milled at the ends 
to form semicircular rabbets fitting the convex surfaces of the 
insulating rings and projecting tongues fitting the radial grooves 
therein. A nut on the armature shaft secures the segments and 
rings between itself and the shoulder on the shaft. A lock nut 
may be applied to the nut. No insulating strips are needed, but 
if employed they are stamped with semicircular recesses at the 
ends. When the insulating rings are large, the metal rings may be 
dispensed with. In order to connect the armature coils to the 
segments, each segment is milled out at the side or middle of the 
inner end and a metallic strip is firmly attached by rivetting or 
otherwise, the end of the strip taking the place of the projecting 
tongue. The other ends of the strips are attached to L-shaped 
chucks, the outer arm of which has a slit and is screw-threaded 
to receive a compressing sleeve. The armature conductors are 
brought into the slit laterally to avoid bending, and the sleeve 
screwed up, no soldering being required. (November 20, 1883). 


5493. Canney, Cowls and Ventilators: F. Leslie, 
London. [6d. 2 Figs.|—A flue pipe has at its upper end a series 
of truncated conical shells mounted one above the other; the 
lowest being fitted as a collar around the pipe and the remainder 
being supported one above the other by four equidistant radial par- 
titions. An annular plate having an opening in the centre somewhat 
larger than that at the uppermost end of the uppermost truncated 
cone is fixed level with the uppermost cone. A horizontal plate is 
fixed slightly above the annular plate and may have a domed top. 
(November 23, 1883). 


5636. Hot Air es, &c.: S. Wilcox, Brooklyn, 
U.S.A. [ls. 4d. 25 Figs.}—The upper part of the interior 
cylinder C is formed with an annular water space, and the lower 
portion is made of sheet iron filled with a non-conductor, and 
with a space below for the circulation of air. The outer cylinder 
C! surrounds the cylinder C and is formed with an anaular water 
space. The working piston D is connected by a single piston rod, 
crosshead, and links to the end of a beam, the other end of which 
is connected to the of a similar piston, the apparatus 
being duplicated. The beam is secured to a rocking shaft 
having on one side an inclined arm connected by a link to a 
crank. Fig. 2 is a section on line ¢ s, Fig. 1. The annular 






































charging piston E is connected by two rods to one end of 
a beam (the other end being ted to the lar piston of 





the other cylinder) turning loosely on the rocking shaft. The 
heater B is dome-shaped on its under and inner side and cylindrical 
on its outer side, and with a strong and wide flange by which it is 
bolted to the expanded base of the outer cylinder C!, the annular 
space between the dome and cylindrical Fg ogee serving to 
highly heat the air. The heater is braced by six webs cast 
in one therewith and firmly connecting the dome and the cylin- 
drical portions. A casting extends down in the six spaces so 
formed and fits on the webs, the main portion of the air having 
thus to traverse the entire depth of the heater. When, by the 
rise of the piston E, a large proportion of the airis transferred 
into the bottom space, it is expanded and acts on the under 
face of the piston D. On the descent of the piston E, a large 
portion of the air moves to the top of the — and its pres- 
sure is reduced and the working piston descends. The beam, to 
which the piston Eis attached, isconnected through a ‘‘ Stevenson” 
link to eccentrics. The reg tor I is posed of metallic 
plates set on edge, and is situated in the lar space exterior to 
the cylinder Cl, and in communication with the hot-air space, as 








shown, and through a cooler with the relatively cold-air space 
above the piston E. The cooler is formed with thin metallic tubes 
k traversing the annular water space around the cylinder C'. The 
engine is regulated by means of a centrifugal governor acting 
through a supplementary cylinder on the link motion, and so 
varying the motion of the piston E. The space over the working 
cylinder is subjected to a pressure equal to the lowest” pressure 


below the piston by means of a force pump, the admission of air 
to which is varied by a special valve ding he leakag 
The packing for the piston rods consists of a number of rings of 
leather, U-shaped in cross-section, and filled with rings of india- 
rubber, the whole being gently — down by a gland. The 
acking of the working piston is known as the ‘‘ Dunbar” packing. 
he air to support the combustion of the furnace is drawn in 
through the f}-shaped pipes S, which are exposed to the hot gases 
escaping from the furnace. Means for lubricating the parts and 
indicating the quantity of water required in the cooler, the 
temperature and pressure, friction gear for communicating the 
power, and modifications of the parts, are also descri and 
illustrated. This contains fifty claims, (December 4, 1883). 


5642. Apparatus for Mining Coal: W 
London. (B. #F. Asper, Pittsburgh, Penn., 
10 Figs.]—This comprises (1) a series of reciprocating picks, the 
strokes of which are produced by the contraction of powerful 
springs which are distended by means of a motor shaft carrying 
tappet arms ; (2) mechanism for feeding the picks forward as the 
channelling progresses, comprising a combination of right and 
left hand screws, one of which is attached to the main frame 
whilst the other is attached to the pick frame and telesco) 
within the former so that it will reciprocate with the frame while 
being caused to rotate with the outer screw ; (3) means whereby 
the picks may be adjusted relatively to accommodate themselves 
to any condition of obliquity ; (4) means for giving the carriage a 
lateral feeding movement on its base, such movement being ob- 
tained by a suitable intermediate bearing from the motor shaft, 
causing the picks to travel laterally the width of the channel 
being cut, such travel being continuously to and fro; (5) cleaning 
chains which clean out and ——— the channel as the work pro- 
ceeds, the chains being arranged to feed forward and laterally with 
the respective picks ; and (6) devices whereby the machines may 
be adjusted to any inclination. (December 4, 1883). 


5664. Governing 5S Steam Engines: W. 
Knowles, Bolton. (6d. 4 Figs.)}—The speed of the main 
governor is varied by means of a supplementary governor. Re- 
ferring to the illustration, which clearly shows the construction of 
the governor, when the engine is at its normal s with a cer- 
tain load and pressure, the balls of the centrifugal governor E re- 
volve in such a plane that the lever H is in its proper position for 
regulating the admission of steam, the driving straps S being also 
in a central position on the conical pulleys, and the supplementary 
governor W at its normal speed. Should an alteration of speed 








. R. Lake, 
U.S.A.) (8d. 




















occur, the governor E moves the lever H so as to vary the steam 
supply or cut-off, and the governor W brings one or other of the 
discs k to bear on the disc /, and to rotate it and its shaft in one 
or the other direction; by this movement the nut d is turned, 
moving a fork a in one direction or the other, and so shifting the 
strap s along the conical pulleys, and altering the speed of the 
governors E. A similar arrangement applied to a horizontal steam 
engine fitted with a Corliss valve gear is illustrated and described. 
(December 7, 1883). 


5697. hting and g or and 
sao Tih ting es: G. Ss 
Reading, Ber U.S.A. [6d. 8 Figs.J}—Clock mechanism 


wound by hand or other suitable mechanism is provided with 
means for automatically raising or lowering the gas at certain pre- 
determined times. A cluster of lights is employed in each lamp ; 
the mechanism ignites all the burners at nightfall; it extin- 
guishes all but one, say, at midnight ; and it extinguishes the 
remaining one inthe morning. (December 11, 1883). 


5736. amo-Electric Machines: P. W. Willans, 
Thames Ditton. (4d. 4 Figs.}—The machine is formed with 








one or more circular magnet poles or poles of the same polarity 


wire cores are revolved in front of one or between two such poles, 
Fig. 1 shows the coils E of insulated ductor, embracing the 
iron wire ring D and revolving between two opposite circular 
— NN,SS. Only those parts of each coil cut the lines of force 
rom the magnet pole to the core as will cause one continuous 
current to be induced, the other parts cuting as few lines of force 
as possible. Fig. 2shows an arrangement with a single iron core 
of zig-zag form, Fig. 3 shows the coils C mounted on a ring B, 
and revolving in a recess in a circular pole A. The ring B 
may be of — polarity to the pole A. Fig. 4 shows two 
cylindrical poles A B, within which are the — poles on 
which the coils D are mounted, the inner and outer poles bein 

of opposite polarity as indicated by the letters NS. Provisiona 
protection only. (D b , 1883). 


5752. Stern Frame for Screw Steamers: C. J. D 








Christie, Tynemouth, North. (4d, 1 Fig.|—The forward 
post is curved aft from the ‘‘ boss” (through which the propeller 


shaft projects) towards the rudder-post at the keel and towards 
the ‘‘transon” or rudder trunk (merging into the rudder post) 
at upper part. (December 15, 1883). 


5754. Manufacture of Cast Metal Pi &c: W. R. 
Lake, London. (F. Shickle, St. Lowis, Missourie, U.S.A.) 
{ls. 6d. 67 Figs.)—This invention relates (1) to apparatus for 
forming cores, &c., and moulds for pipes and similar castings ; (2) to 
the method of lining a mould consisting in placing the lining 
material in a tubular form in the mould flask and then com- 
pressing the material against the flask, the flask being arranged 
vertically and the sand being applied thereto throughout its 
height before being P d, the pression being effected 
by moving the compressor upward ; (3) to a similar method of 
coating a core bar; (4) to a moulding pit; (5) to the relative 
position of the pit wall and the flasks when suspended in the 
pits (6) to that part of the moulding apparatus which forms the 

ll of the pipe, and (7) to the means employed in moulding 
the coating upon the core bar socket. This specification extends 
to twenty-two pages of description, and contains forty-nine claims, 
and - too long for satisfactory abridgment. (December 15, 

883). 





5778. Printing Types: J. Allison, London. 
(L. B. Benton, Milwaukee, Wisc,, U.S.A.) (6d. 1 Fig.)—Each 
character body is made of a width running wise which shall be an 
exact multiple of a certain fixed unit of measure, and each space 
of a width either equal to ora multiple of that unit. (December 
18, 1883). 

5789. by 4, hin Machines: W. R. Lake, Lon- 
don. (J. B. Hammond, New York, U.S.A.) [le. 4d. 24 Figs.)— 
The object is ‘‘to provide simpler, more efficiert, and more re- 
sponsive mechanism, the friction of which is reduced to a mini- 
mum, and to improve the several parts concerned in eng ere 
the several functions incident to a type-writing machine in suc’ 
a manner that the co-operation of these parts shall be harmonious.” 
This contains twenty-eight pages of descriptive matter and fifty- 
three claims, and cannot be abstracted within our limits. (De- 
cember 18, 1883). 

5801. Cleaning Seed and Grain: J. Anderson, Lon- 
don. (Lyall, Gray, and Co., Catcutta), [ls. 10 Figs.|—The 
machine comprises a sieve for separating the large lumps, an 
elevator for raising the grain on to an inclined board, where it is 
submitted to the action of rubbers, and a second sieve where the 
rubbed grain meets with a blast of air. (December 18, 1883). 


5859. Augers, &c.: A.G. Brookes, London. (J. 
Swan, Seymour, Conn., U.S.A.) (6d. 10 Figs.J—The object is to 
produce a machine capable at one operation of milling the floor lip 
and —— S inner wall of the cutting spur of an auger or 
auger bit. e bit is held in a rest and operated _— by a rota- 
ting — tool er its periphery toothed to mill the inner side 
of the cutting spur and leave it concaved and circular, The floor 
lip of the bit is cut at an inclination, and the inner face of its 
cutting spur is concaved at one and the same operati D b 





26, 1883). 

5925. Sp Hinges for Doors: J.S. Stevens and 
Cc. G. or, London. [6d. 14 Figs.|—This refers to hinges 
of the kind described in Specification 5281 of 1883, the heel of the 


door being fitted with a shoe and pivot provided with two arms. 
Referring to the illustration, the door pivot A is fixed to the heel 
of the door and is provided with two arms C to which the rods, sur- 
rounded by the spiral spring j, are pivotted. The rodspass through 
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two lugs on the cylinder, which are fitted with knuckle joints 
and fastened by lock nuts, The cylinder is placed with its closed 
end toward the pivot A, the rod E pointing towards and being 
pivotted to the back of the box at G. The rod is surrounded by a 
spring J. The buffer or check action, by means of a liquid, is as 
explained in the before-mentioned specification. Other arrange- 
ments aredescribed. (December 29, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 














Stream TramMways.—The Merryweather engine success- 
fully worked the tramway at the Wimbledon Camp for 
the fortnight during which the meeting was open, and 
conveyed large numbers of passengers. This system has 
now been in use at the camp since 1877, and the steam 
tramcars are in general favour with visitors, the Council 
deriving a good revenue from the working of their line. 





Tue Kenstapter Screw. — Commander Green and 
twelve other officers of the United States Navy, appointed 


by Secretary Chandler to report on the efficacy of the 
Sender screw, which is affixed to the United States 
steamer Nina, have made some experiments at Newport. 


The results show that with the Kunstadter screw the 
Nina was turned in a circle 250 ft. in diameter, one-third 
as large as that in which she can turn with an ordinary 








arranged inacircle Coil of insulated wire wound round iron 





screw. She turned at full speed in 2} minutes, 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS, 

In dealing in our last issue with the meeting of 
the Institution of Mechanical Engineers at Cardiff, 
during the past week, we gave a full account of the 
proceedings at the two meetings for the reading and 
discussion of papers held on Tuesday and Wednes- 
day, the 5th and 6th inst., and we also gave notes 
on several of the works, &c., thrown open to mem- 
bers. We have now to describe some of the other 
works visited, and to describe the specially arranged 
excursions which form such an important feature in 
these summer gatherings. 


THE WALLSEND SLIPWAY AND ENGINEERING 
CoMPANY. 


These works, which were specially set down for 
being visited on the 5th inst., form a branch of the 
well-known establishment on the Tyne, and are 
situated on the public graving dock referred to 
last week. They also face the new Roath Dock 
now in course of construction, of which particulars 
are given in our notice on page 135 ante. The 
works are entirely new, and indeed, at the 
present time, are hardly completed, although they 
are sufficiently advanced to undertake any work 
that may be required. 

Entering at the principal gates, we pass into the 
lofty main building, which comprises the erecting 
and machine shop. It is 150 ft. long and 67 ft. 
wide, and is covered with Holt’s patent roof. In 
this department are several very fine new tools. 
Amongst them is a large lathe, treble-geared, sur- 
facing and _ screw-cutting, by Messrs. Smith, 
Beacock, and Tannett, of Leeds, which at the time 
of our visit was being erected. This has been 
especially designed for turning up heavy crank- 
shafts, but can be used for any heavy general work. 
There is a pedestal with a compound slide rest for 
turning work of large diameter, the gap allowing 
of pieces up to 10 ft. being chucked. A shaft 20 ft. 
long can be taken between centres. A second 
screw-cutting and surfacing lathe by the same 
makers will take a shaft 26ft. long. There arealso 
other smaller lathes for lighter work. A large 
radial drill will work over a radius of 7ft. This 
machine has been specially arranged for boring 
work of large diameter, such as propellers, &c. 
A pit is provided for work of greuter length than 
usual. There are also smaller drills of the same 
type ; both of these are by Messrs. Campbells and 
Hunter. A planing machine, by Messrs. Sharp, 
Stewart, and Co., is a fine tool; it is on Sellars’ 
patent, with diagonal worm. There is also a slot- 
ting machine and a screwing machine by the same 
makers. The latter is also on Sellars’ patent, and 
will screw up to3in. diameter. There is also a 
shaping machine by Messrs. Campbells and Hunter, 
besides several other tools suitable for the class of 
work in view. The shafting for driving these 
machine tools is cold-rolled shafting supplied by 
the Kirkstall Forge Company, and the pulleys 
are on Mackie’s patent. The shop is commanded 
by an overhead travelling crane of 25 tons capacity, 
by Messrs. J. Booth and Brothers, of Rodley ; 
it is driven by a square shaft 150 ft. long. 
This crane also runs over the railway siding which 
passes across the end of the shop. All the machinery, 
including the crane, is driven by a 16 horse-power 
Otto gas engine of the new pattern lately intro- 
duced by Messrs. Crossley Brothers. The gas is 
supplied by two Dowson gas producers, one of 
which only is worked at atime, the other being held 
inreserve. Each producer is capable of generating 
gas for 120 indicated horse-power. The usual 
scrubbers and a_ gas-holder of 1500 cubic feet 
capacity are provided. 

Above the smaller machine tools is a gallery set 
apart for pattern and wood-working generally. The 
bench vices are on a somewhat novel principle. In 
this shop the boilermaking and iron ship repairing 
plant is placed at present as a temporary measure. 
A building of similar dimensions to the one we are 
now treating of will be erected adjoining for this 
purpose as soon as the company obtain possession of 
the ground, which will be in January next. The 
plant consists of plate planers, rolls, punching and 
shearing machines, and other gear suitable for deal- 
ing with heavy marine work. In the yard there is 


in course of erection a plate furnace which will heat 
a plate 16 ft. by 8 ft., and a beam bending machine 
is also placed here. 

On the western side of the yard is a building 
113 ft. long by 45 ft. wide, and somewhat similar 








to that we have described ; this forms the foundry- 
One cupola is already built, and arrangements 


are made for erecting a second. A Roots blower, |d 


placed in the other building, is used for giving 
the required blast. Castings of the largest size 
will be made here, the plant being specially de- 
signed for large propellers. A large drying stove 
24 ft. square is built against the foundry. The 
brass foundry, which has three fires, is in the same 
building. At present half the area of this shop is 
occupied by the smiths, but when the premises are 
completed there will be a separate smithy. 

All gas, water, and air pipes are laid in a culvert, so 
as to be easily accessible. This establishment was 
opened for work on the Ist of July last, and may 
now be said to be in fair order. The place is well 
arranged for dealing with ship repairs of all kinds. 
The excellent modern tools and favourable position 
will render this latest invasion from the north a 
formidable rival to the existing yards. 


THE TyNESIDE ENGINE Works. 


These works were also visited on the 5th inst. 
They form a part of a group that is placed 
round the public graving dock of the Bute Docks, 
and which it will be seen, by reference to the plan 
published on page 133 of our last number, leads 
from the northern corner of the Roath Basin. 
This dock is 580 ft. long, 60 ft. wide at entrance, 
and has at springs 23 ft. of water over keel blocks. 

Passing in through the offices we come first to the 
erecting shop, a fine lofty building served by an 
overhead travelling crane which will lift 10 tons. 
At the back of the shop is a treble-geared surfacing 
and screw-cutting lathe with a sliding bed. It will 
take a long shaft between centres, and will turn 
such work as pistons and pieces of this nature up to 
6 ft. in diameter. At the time of our visit to these 
works there were being erected two pairs of com- 
pound tandem engines intended for the Bristol 
Corporation. 

Next to the erecting shop is the boiler-house, 
which contains two large vertical boilers, and from 
thence we pass to the machine shop, which is fitted 
with lathes, planing, shaping, slotting, and drilling 
machines, and all the usual tools for ship-repairing 
work. The most noticeable of these is a heavy 
crankshaft lathe. Above the machine shop is a 
fitters’ gallery with fitting benches and light ma- 
chines. Next to this is the coppersmiths’ shop and 
a brass foundry with four fires and the usual ap- 
pliances. 

In another building there are twe floors upstairs, 
which comprise the pattern shop and carpenters’ 
shop fitted with the usual tools and wood-working 
machinery. Below is a boat-building shop. At 
the other end of this range of buildings is the 
smiths’ shop with eight fires served by a Roots 
blower. There is also a small steam hammer. 

At right angles to the latter building is a lofty 
boiler shop, which is covered by two spans of iron 
roofing placed on strong iron columns. These are 
to support a travelling crane which is being erected 
and which will lift up to 35 tons. For the boiler- 
making plant some hydraulic machinery is now 
being constructed by Messrs. Fielding and Platt. 
There are also two heavy and two light steam 
punching and shearing machines. There are ten 
boilermakers’ fires and a large sunken fire, which is 
used for welding up stern frames or heavy work of 
this description. There is also in this shop one of 
Allen’s steam strikers, which is found very useful in 
drawing down tools and such work. There are 
countersinking machines, rolls, beam bending 
machinery, and other tools necessary to complete 
the boilermakers’ plant. On the opposite side of 
the yard there is a plate furnace which will take a 
plate 17 ft. by 8 ft., beside which is an angle iron 
furnace for heating frames, &c., and in front are 
the plate levelling blocks. 

This is a modern establishment, the tools being 
new and of recent design. The buildings are lofty, 
light, and most substantially built. A line of rails 
in connection with the main systems runs into the 
works. This company has recently built on these 
premises three small screw tug vessels which were 
launched sideways into the dry dock. A notable 
case of repairs recently executed by this company 
was that of the iron s.s. Moliere. This vessel got 
high and dry on the rocks at the Foreland, a bad 
spot in the Bristol Channel. The bottom was 
patched up and the rocks were blasted away in 
order that the vessel might be floated off. She was 
towed up tothe dry dock and a new cellular bottom 
was put into her almost all along up to the turn of 











the bilge. The? work ‘was ‘completed in twenty- 
eight days from the time the vessel entered the 
ock. 


THE s.8. ‘‘ BLUE JACKET.” 

Before leaving the morning meeting on Tuesday, 
the 6th inst., the attention of the members was 
directed to the s.s. Blue Jacket, this being the 
vessel to the boilers of which had been fitted Mr. 
Hannay’s electrogen described in Mr. J. H. 
Hallett’s paper on ‘‘ Corrosion in Marine Boilers,” 
read before the Institution on the 6th inst. In 
order to facilitate the discussion of his paper on the 
subsequent day, Mr. Hallett, who is the consult- 
ing engineer to the owners, had arranged that on 
the Tuesday afternoon one of the boilers of the Blue 
Jacket should be opened and available for the in- 
spection of any member desiring to examine it. The 
boiler had not, we believe, been cleaned in any way, 
and it was found to be in admirable condition, and 
coated only with a light uniform scale. The engines 
of the Blue Jacket had also been running without 
any lubricant being introduced in the cylinders, 
and the high-pressure cylinder was opened for the 
inspection of the members, the bore showing a 
perfect surface. The Blue Jacket is the property 
of Messrs. Hallett and Co., of Cardiff, and was 
built by Messrs. J. L. Thomson and Sons, of North 
Sands, Sunderland. Her chief dimensions and 
particulars are as follows : Length between 
perpendiculars, 282 ft. ; breadth, 36 ft. 8 in. ; 
depth, 24 ft.; capacity, 3100 tons ; rig, schooner ; 
iron lower masts; short full poop for cabin ; 
long bridge and top- gallant forecastle; iron 
main, forecastle, and upper bridge decks; and 
wooden upper deck. She is provided with four 
large winches and a donkey boiler, Cochrane’s 
patent, of extra large size. She is also fitted 
with Laing’s patent helical wheel, steam steering 
gear, and direct-acting steam windlass. The hull 
is well subdivided by bulkheads, and provision is 
made for water ballast in the fore and main holds 
and peaks. The engines were built by Mr. John 
Dickinson, of Sunderland. They are of the com- 
pound surface condensing type, with cylinders 
35 in. and 66 in. in diameter, and 42 in. stroke. 
They are fitted with steam starting, reversing, and 
turning gears, Dickinson’s patent built crankshafts, 
and Durham’s patent governor. Steam is supplied 
by two multitubular boilers, fitted with hydro- 
kineters, and working at a pressure of 80 lb. 


Excursions To COLLIERIES. 


As we mentioned last week, the afternoon of 
Wednesday was chiefly devoted to four alternative 
excursions to collieries, a number of works in Cardiff 
being, however, also thrown open. The four col- 
lieries to which visits were made were the Great 
Western Colliery, Lewis’ Merthyr Colliery, the 
Cymmer Colliery, and the Llwynypia Colliery, all 
situated on the Taff Vale Railway in the neighbour- 
hood of Pontypridd, passing which a glimpse was 
obtained of the one-arch stone bridge of 140 ft. span 
erected in 1755 by William Edwards, the self-taught 
architect. On the way to Pontypridd also were 
seen in passing the ancient Castle Coch (which has 
been recently restored by the Marquis of Bute, to 
whom it belongs, and which has a large vineyard 
annexed to it), and the Nantgarw Pottery, cele- 
brated for the now rare china formerly produced 
there. 

Of the four collieries above named, we subjoin 
some particulars. 


Tue GREAT WESTERN COLLIERY. 


This colliery is situated about one mile from 
Pontypridd. It consists of three pits, one of which, 
however, is only used for pumping. The Helting 
pit is 400 yards deep, being sunk to the 6 ft. seam. 
It is now, however, working the 4ft. seam, which 
consists of steam coal. The winding engines 
situated at the head of the pit are of the ordinary 
horizontal type, with double beat valves. The 
cylinders are 4( in. in diameter and the stroke is 6 ft. 
They are fitted with Stevens’s automatic expansion 
gear, which gives a considerable economy in steam, 
a consideration of more importance in this instance 
than is usually the case at collieries, as here the 
small coal is used for coking. The drum is 16 ft. 
in diameter, of ordinary construction, and has 
a flat rope. The shaft is 16 ft. in diameter, 
and is fitted with rail guides for the cages. 
The working faces average about a thousand 
yards distant from the pit. Theroads are straight, 
and gradients easy. The haulage is by compressed 
air, an engine being placed at each end of the 
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plane, as the inclination is not sufficient for the 
trains to carry the ropes back. The air-compressing 
engines are a fine modern pair by Messrs. D. Adam- 
son and Co., of Dukinfield, and are placed in a build- 
ing adjoining the winding engine. They are of the 
ordinary horizontal type excepting that they have a 
special valve with convex face working on a hollow 
cylinder face. The steam cylinders are 40 in. in 
diameter, and the stroke is 6 ft. The air cylinders 
are 42in. in diameter, and have Walker’s patent 
inlet and outlet valves, which are fitted with a 
spring buffer arrangement. The steam pressure 
is 50 lb., and the air is compressed to 45 lb. 
to 50 lb. per square inch, the engine stopping 
automatically when the steam pressure is reached 
in the air receiver. The air is carried down the 
pit by a 12 in. wrought-iron main, and is dis- 
tributed by smaller pipes. There are four air 
engines for haulage, and one pump on Cameron’s 
patent for draining the dip workings. The hauling 
engines are on what is known as Stevens’s patent 
and have been supplied by the Uskside Company, 
of Newport; one engine has a pair of 14 in. cy- 
linders with 18 in. stroke, the diameter of the 
drums being 5 ft. There are three other of these en- 
gines, each having a pair of cylinders 8 in. in diameter 
with 12 in. stroke, the drums being 3ft. in diameter. 
Steel wire rope 2 in. and jin. is used. The larger 
engine will bring 12 trams, each holding about 
22 ewt. of coal, at about twelve miles per hour, quick 
hauling being the rule in this pit. Electric signals 
are used, 

The No. 2 pit is working what is knownas the red 
coal, which is a seam of high quality steam coal. 
This pit is 430 yards deep. The winding engine is 
of ordinary horizontal type, with steam cylinders 

0 in. in diameter by 4ft. stroke. The drum is 
1i ft. in diameter and has a flat rope. The shaft 
is oval, its greater diameter being 14ft. 4 in., and 
the smaller diameter 10 ft. 6 in. The haulage in 
this seam is by horses, the workings being near the 
pit. The workings in both seams are ventilated by 
one Guibal fan 40 ft. in diameter, which is worked 
direct from a horizontal engine having a cylinder 
36 in. in diameter and 3 ft. stroke, the fan making 
fifty-two revolutions per minute. The No.1, or 
Hettie pit, is the downcast, and the No. 2 the 
upceast shaft. The present fan, however, will 
shortly be superseded by a new Schiele fan, to be 
driven by a horizontal engine, having a 32 in. 
cylinder by 3 ft. stroke. This machinery is in 
place, and will soon be ready for work. Steam 
for these engines is supplied by four sets of boilers, 
sixteen in all. Four of these are fired by the 
waste gases from the Coppée coke ovens. These 
boilers are mostly of the Lancashire type, but there 
are three or four egg-end boilers. The latter are 
50 ft. long, and the former 30ft. long by 7 ft. in 
diameter. All deliver into one steam main, the 
pressure being 50 1b. 

The coke ovens are placed to the east of the pits. 
There are five blocks of Coppée ovens and eight 
blocks of ordinary ovens. There is one steam 
pusher out. These are the only collieries we met 
with which worked Coppée ovens. These ovens are 
well adapted for coking a hard dry coal, which in 
any case does not, of course, produce such a high 
quality coke as the bituminous coals. The coal 
used for coking at this colliery is of a slightly bitu- 
minous nature, and in the Coppée ovens produces 
a very good coke, although the colour is, of 
course, not equal to that produced under more 
favourable circumstances. It is a fact worth noting 
that in the iron works which produce coke for their 
own use efforts are being made to introduce the 
Coppée ovens as much as possible, and it is said 
that if the coke is watered as soon as withdrawn a 
fair colour can be obtained. 

It will be seen that steam coal only is worked 
at this colliery. Of this the average output is 1200 
tons per day. The coal used for coking is washed 
by one of Sheppard’s three-bosh machines, which 
is turning out 200 tons per day. 


Tue Lewis Mertuyr CoLiiery. 


This colliery is situated at Hafod, in the Rhondda 
Valley, and is the property of the Lewis Merthyr 
Navigation Coal Company, Mr. William Thomas 
Rees being the engineering manager. There are 
three pits in working, two on the 4 ft. steam coal 
seam and one on the No. 3 Rhondda seam of 
bituminous coal. The Birtie Pit is one of those 
working the 4 ft. seam at a depth of 360 yards, and 
has a pair of winding engines by Messrs.. John 
Fowler and Co., of Leeds, of the usual horizontal 





type with double beat valves. They have 42in. 
cylinders and 7 ft. stroke and work a spiral drum 
varying from 15 ft. to 30 ft. in diameter. These 
engines are fitted with steam and hand brake and 
steam reversing gear. The pulley frame is of 
wrought iron. Round rope is naturally used with 
the spiral drum, and two trams are carried on the 
cage, which is single-decked and 13 ft. long. 

In this pit there is no mechanical haulage under 
ground, as the main levels are not more than 700 
yardslong. The area of the takings is very large, 
and comprises about 2000 acres of steam coal. In 
addition to the 4 ft. seam, the 9 ft. seam, the 
2 ft. 9 in. seam, the 6 ft. seam, and the red vein, 
have all been proved workable ; the 4 ft. is only 
being worked at present. This pit is ventilated by 
a Schiele fan which is placed in a building close 
to the winding engine ; it is driven by a belt from 
an engine with 24 in. cylinder, a duplicate engine 
being held in reserve and ready to couple on at 
any time according tothe ordinary practice. The 
engine makes fifty-five to sixty revolutions a 
minute. The driving pulley is 17 ft. in diameter, 
and the fan pulley is 6 ft. 2 in. in diameter. The 
fan itself is 13 ft. 6 in. in diameter. The water 
gauge on the fan drift registers an average of about 
2.2in. The average output of the Bertie pit is 
1100 tons per day, but the machinery is capable of 
handling from 1400 to 1500 hundred tons a day. 

From the Bertie we pass to the Hafod pit, which 
is situated on the other side of the Rhondda, and 
connects with the Bertie pit. The winding engine 
here is of the ordinary horizontal type, and hasa 
pair of 30 in. cylinders, the stroke being 6 ft. The 
drum is 12 ft. in diameter, round rope being used, 
and one tram is raised at atime. The depth of the 
pit is practically the same as the Bertie, and the 
veins are the same, but the 4 ft. seam only is 
worked. Horses are employed for haulage here, 
the distances not being considered sufficiently great 
to make it desirable to use power. The ventilation 
of this pit is obtained by means of a Waddle fan 
40 ft. in diameter, which is driven by an engine 
with a 30 in. cylinder. It is estimated to be 
capable of delivering 150,000 cubic feet of air per 
minute. The output at the Hafod pit averages about 
680 tons per day. 

The Coedcae pit is situated about 130 yards higher 
up the valley on the Bertie side, and is working the 
No. 3 seam of bituminous coal. The winding engines 
are of the usual type seen in these parts, and have 
24in. cylinders and 4ft. stroke. The drum is 
12ft. in diameter, and a flat rope is used. The 
depth of the pit is 120 yards. The haulage here is 
on the tail rope system, the distance being exactly 
one mile. The engines, which are underground, 
are placed with the boilers close to the upcast shaft. 
They have two 14 in. cylinders and a stroke of 
16in. The old system of ventilating this pit by 
furnace is in use, the men working with naked 
lights. The average output at the Coedcae pit is 
280 tons per day. 

The coal-washing machinery is situated close to 
the last-named pit. It is of the plunger type on 
Sheppard’s patent, and is capable of dealing with 
200 tons per day of twelve hours. It is worked by 
a horizontal engine with a pair of 12in. cylinders. 
The coke ovens are situated near the coal-washing 
machinery. There are 111 in all, and are of the 
ordinary South Wales type, and are drawn by a 
hand winch at present, although steam gear is 
about to be fitted. There are eight steam boilers 
6ft. Gin. in diameter and 36ft. long, having two 
tubes in each, which are heated by the waste gases 
from the ovens, assisted occasionally by a little 


coal. 


CymMMER COLLIERIES. 


These collieries are the property of Messrs. George 
Insole and Son, the manager being Mr. Thomas 
Griffiths. They have been established about sixty 
years. Nine years ago they sunk to the steam 
coal measures, prior to that house coal only being 
produced. They are sixteen miles from Cardiff on 
the Rhondda branch of the Taff Vale Railway close 
to the Porth Station. There are three pits; two, 
which communicate with each other, are for steam 
coal, and the remaining one, situated about half a 
mile away, produces an excellent bituminous coal 
for domestic purposes. Both the steam coal pits 


and the bituminous coal pit have separate outlets 
communicating with the Taff Vale Railway. The 
two steam coal pits are 400 yards deep, and both 
have been sunk to the 9 ft. seam, which is the fourth 
seam of the steam coal series of South Wales, and 





underlies the celebrated 4ft. seam. Three seams 
are at present worked at these pits, viz., the 
2ft. 9in. seam, 4 ft. seam, and the 9 ft. seam, form- 
ing an aggregate thickness of 20ft. of coal. The 
long wall system of working is adopted throughout, 
the average output for the present year being 1300 
tons per day of steam coal alone, the bulk of which 
is from the 4ft. seam. The diameter of the down. 
cast shaft is 16 ft. and that of the upcast 13ft. The 
shafts are lined with brick from top to bottom, and 
have been fitted with substantial wrought-iron head 
gear on the Terris principle. The height of the 
head gear on the downcast shaft is 75ft., and on 
the upcast shaft 60 ft. The diameter of the down- 
cast pulleys is 17 ft., and flat ropes are used in that 
shaft. The diameter of the pulley of the upcast 
shaft is 12 ft., and round ropes are here used. 

For the downcast shaft there are a pair of 
large horizontal winding engines of exceptionally 
substantial construction by Messrs. Harvey and Co., 
of Hayle, Cornwall. They have 42 in. cylinders by 
6 ft. Gin. stroke. The winding drums are 17 ft. in 
diameter at first lift. The engines have been fitted 
with an automatic expansion gearing, which has 
had the effect of enabling seven boilers to do the 
work which formerly required eight. 

The boilers for the whole works consist of ten 
Galloway and two egg-ended boilers. Six of the 
Galloway boilers are fitted up with Bennis’s patent 
mechanical stoker. We are informed that the 
beneficial results from this apparatus are that a 
saving in fuel of 15 per cent. is obtained, and that 
the quantity of water evaporated per hour is 30 galls. 
more per boiler than with the same amount of fuel 
with ordinary hand firing. Two of the Galloway 
boilers have also been fitted up with Messrs. J. 
Williams and Son’s patent blower. With this 
apparatus a current of air is blown in at the bridge 
in order to effect the complete combustion of the 
gases. The saving in fuel attributed to this ar- 
rangement is 12 per cent., in addition to which 
there is the advantage of practically no smoke. 
These boilers are not fitted with the mechanical 
stoker, but at the same time 5 gallons per hour 
more water is evaporated with the blowing arrange- 
ment than with the boilers with the mechanical 
stokers ; that isto say, the evaporative efficiency of 
the boilers with the blower is greater, although the 
best economy of fuel is obtained by the mechanical 
stokers. At the same time, taking only a monetary 
view of the question, the blowers are more econo- 
mical than the stokers when cost of maintenance of 
both systems is allowed for. It should be men- 
tioned that the fuel used is ordinary slack known 
in this district as small coal. Mr. T. Griffiths, the 
manager of these collieries, has paid a great deal of 
attention to this subject, and the above facts are 
given as the results of his experience. 

A heapstead consisting of a slate roof on iron 
framing resting on cast-iron pillars has been erected. 
It is 144 ft. long by 44 ft. wide. Here the coals 
are weighed and screened. Fisher’s patent banking 
apparatus has been fitted for loading and unloading 
the pit cages. The advantages of this apparatus are 
that an additional 200 tons of coal per day can be 
handled in the same time with the same number of 
men. The apparatus consists of two 12-in. vertical 
oscillating steam cylinders with piston rods fastened 
to the rails at one end, while connecting levers are 
at the other ends of the rails. Steam is admitted 
underneath the pistons only and elevates the rails 
so that the trams run by gravitation into the cage. 
This apparatus, as applied at the Cymmer Colliery, 
was fully illustrated by us on page 10 of our thirty- 
fourth volume. 

Underneath the heapstead a coal-washing machine 
is placed. It is one of Sheppard’s patent and is on 
the plunger type. It is a four-bosh machine capable 
of washing 200 tons per day. Adjoining the heap- 
stead there is a pair of horizontal engines, with 
23in. cylinders, which work this washing machine. 
Adjoining these engines there are a pair of rolls for 
crushing the No. 3 Rhondda coal as it is brought 
from the pit. This coal, after being crushed, is 
raised by an elevator and then dropped into a pair 
of Carr’s disintegrators, where the steam small has 
been delivered straight from the washing machine. 
Both coals are well mixed and pulverised in the 
disintegrator. From this coal is conveyed into a 
large hopper and thence to the coke ovens. These 
are in two blocks and comprise 84 ovens in all. 
They are of the ordinary drag-oven type. 

The mechanical haulage in the new pit, which we 
have been principally dealing with up to the pre- 
sent, is on the endless rope system, one pair of 
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horizontal engines with cylinders 20 in. in diameter 
and 3ft. Gin. stroke being used. The engines 
are geared 6 to 1, and have two pairs of grooved 
drums. The main drums are 10 ft. in diameter and 
the counter drums 5 ft. in diameter. The engines 
are onthe surface and the ropes are carried down 
the pit and along three separate districts, viz., the 
north, south, and south-east districts, from whence 
all the coal is conveyed to the pit bottom from 
different points. The diameter of the ropes is Z in. 
The system adopted is that generally known as the 
bogie system, in which coals are conveyed in sets 
of eight trams, The mode of attaching the trams 
to the rope is by the ordinary right and left-handed 
screw tongs, which are dropped into two gudgeons 
on the bogie and then attached to the rope, the 
speed of the rope being 24 miles per hour. The 
hauling engine has been so arranged that the dif- 
ferent sides of the pit can be worked either sepa- 
rately or together. 

To work the old pit there is a pair of 28 in. 
cylinder horizontal winding engines, with 4 ft. 
stroke, and an 11 ft. drum. Round ropes are 
adopted. This colliery is ventilated by a Waddle 
fan, 45 ft. in diameter, which is driven by a hori- 
zontal engine with 32 in. cylinder by 4 ft. stroke. 
The total volume of air delivered per minute is 
250,000 cubic feet. The water gauge on the sepa- 
ration doors underground registers 2 in., and the 
water gauge on the fan drift on the surface 3 in. 

In connection with the colliery there is a small 
gas works which contains a feature of interest. A 
‘**blower” of gas is conveyed up the shaft by pipes 
and is forced into the purifiers attached to the gas 
works by a steam injector. The gas made is forced 
down the pit by another i and is there burnt 
for use. A receiver is placed at the pit bottom 
to separate from the gas the water resulting from 
the condensation of the injector steam. The work- 
shops in connection with the premises are built in 
one line near the coke ovens. They comprise a 
smithy and a fitters’ shop, with necessary machine 
tools and engine. There is also a granary for stor- 
ing horse feed. A sawmill, a joiner’s shop, a 
saddlery, and a general store, complete this part of 
the works. 


THe Liwynypra CoLiiery. 


This colliery is the property of the Glamorgan 
Coal Company, and is under the management of 
Mr. W. W. Hood. Itis situated about the centre of 
the Rhondda Valley, and is the furthest from 
Cardiff of the four collieries on the list of ex- 
cursions arranged for the 6th inst. It consists 
or three pits, one of which supplies coal from the 
bituminous or No. 3 seam, whilst the other two 
are sunk to the lower steam coal measures. The 
No. 3 seam is about 100 yards from the surface and 
is 3ft. thick. It affords an excellent coking and 
house coal. This pit is worked by a pair of diagonal 
winding engines having cylinders 15 in. in diameter. 
This bituminous coal is worked by a kind of pillar 
and stall working peculiar to this seam, and so far 
as we are aware known only in South Wales. The 
steam coal seams are of different thicknesses, vary- 
ing from 4 ft. to6 ft. 9 in. 

The No. 2 shaft which works this coal is sunk to 
a depth of 372 yards. It is worked by a winding 
engine of the ordinary horizontal type with double- 
beat Cornish valves; the cylinders are 34 in. in 
diameter and the stroke 5 ft. 6 in. The drum is 
spiral, the smallest diameter being 15 ft. and the 
largest 25 ft. The cages are double-decked, and 
draw two trams per lift, the total weight of coal, 
tram, and cage being about 54 tons. 

The pit known as No. 6 is the up-cast shaft for all 
the seams. It is 403 yards deep and has recently 
been fitted with a pair of winding engines to win the 
steam coal measures, which lie at a lower level than 
those of No. 2 pit. The cylinders of these engines 
are 30 in. in diameter, and have a 5 ft. stroke. They 
work with steam at 60 1b., which is a higher pres- 
sure than is generally used for these purposes. The 
diameter of the drum is 14 ft. 

The ventilation is obtained by means of a Schiele 
fan 15 ft. in diameter, which is driven by a direct- 
acting horizontal engine having cylinders 21 in. in 
diameter, the stroke being also 21in. Steam is 
cut off at a quarter-stroke. The fan runs at a 
speed of from 140 to 145 revolutions per minute, at 
which rate it passes a total quantity of 200,000 cubic 
feet of air per minute with a water gauge of 1.5 in. 

The underground haulage is carried on upon the 
compressed airsystem. In No. 6 pit there are two 
hauling engines, which are placed near the bottom 





of the shaft. They are supplied with air by a pair 
of air-compressing engines having steam cylinders 
26 in. in diameter and air cylinders 24 in. in 
diameter. At the bottom of No. 2 shaft there are 
also two pairs of hauling engines, having cylinders 
18in. in diameter and 3 ft. stroke. These are 
used for working several planes by the main and 
tail rope systems of haulage. As the planes are 
very undulating and in many parts have heavy 
gradients, no other system could be applied with 
advantage. There is, however, an endless rope 
system of haulage for working the sidings at the 
bottom of the pit and arranging the number of 
trams for the engine journey. This is said to 
answer remarkably well and dispenses with the 
necessity for at least five horses. The steam coal 
measures are worked on the long wall system. 

There are about 320 coke ovens of the ordinary 
South Wales typeat this colliery. These ovens, which 
are 12 ft. long by 6 ft. wide and 53 ft. high, turn out 
an average of one ton of coke per oven a day, each 
oven being drawn twice a week. The first batch 
in the week is charged to give three tons of coke, 
whilst the second batch yields four tons. In this 
way the necessity for working on Sunday is over- 
come and the required seven tons of coke a week is 
obtained from each oven. The ovens are charged 
at the top and the charges are watered in the 
ovens. Steam travelling crabs are used for drawing 
the charges from the ovens, and the coal is drawn to 
the ovens from the pit-bank by a system of endless 
rope haulage. At the part of the works furthest 
up the valley there are the ordinary colliery 
workshops and wagon sheds, where the company 
keep in repair all their own wagons. There is also 
a small brick works attached to the premises where 
the bricks are made, which are here used for 
arching underground in order to save timbering. 
The total quantity of coal drawn from the three 
shafts is about 1600 tons per day. 

There are two other collieries, situated in the 
Ely and Ogmore valleys, which are the property of 
the Glamorgan Coal Company and are worked in 
connection with the Llwynypia Colliery. They 
have been working principally the upper measures 
so far, but the steam coal measures are being gra- 
dually won, the company having recently struck 
the 6 ft. seam of omelaiien steam coal at the Ely 
Valley Colliery. The quality is said to be of the 
best, and has a fine clift top, so that clean coal of 
large size can be turned out. This will no doubt be 
of great benefit to the district, as the seam will be 
rapidly developed and will give employment to a 
large number of additional workmen, who are likely 
to be well cared for by their employers if we may 
judge from what we saw at Llwynypia, where there 
were pleasing evidences of the welfare of the em- 
ployés of the colliery being considered by those in 
authority. Coking is extensively carried on at the 
two collieries last-named as well as at the principal 
establishment, the production of superior descrip- 
tions of coke being made a special feature with this 
company. For some time it was known as the ‘‘Gla- 
morgan Patent Foundry Coke,” but it was found 
necessary for special reasons to alter the name to 
‘* Hood’s Foundry Coke,” under which title it is 
now sold. 


THE Bure SHIPBUILDING, ENGINEERING, AND Dry 
Dock Company (LIMITED). 


These works were amongst those visited on the 
afternoon of the 6th inst., by members who did not 
take part in the excursions to the collieries. 
The premises of this company are situated 
between the River Taff and the Glamorganshire 
Canal ; the latter not very many years ago, before 
the Bute Docks were built, constituting the port 
of Cardiff. The yard is fitted with all necessary 
machinery for shipbuilding and ship repairs. On 
entering the premises there will be noticed on the 
left the forge where heavy work, such as stern 
frames, keel bars, and rudder frames are made or 
repaired. In front of this are the boilers and shop 
engine and on the opposite side are the stores and 
oftices. By the side of the forge is a building com- 
prising the fitters’ shop, the blacksmiths’ shop, 
boilermakers’ shed, and plumbers’ shop. The 
smiths’ shop has 22 fires and two steam hammers 
besides the other usual appliances. Here in addi- 
tion to smaller work the large forgings are finished. 
The fitters’ shop has also the requisite tools for turn- 
ing out large marine engines. Beyond this range 
of shops are the pattern-makers’ shop, and a foundry 
where 23 to 30 tons of castings can be turned out 
per week, 





In the centre of the yard are the joiners’ and car- 
penters’ shops, below which boat-building is carried 
on; another part of the lower floor being used as 
a store. In front of this there is the shipyard 
plant. This consists of the usual plate and angle fur- 
naces with bending blocks, beyond which is the space 
for the body board. There are two steam punching 
and shearing machines, horizontal punching ma- 
chine, and a beam bending machine. There is also 
a locomotive steam crane by Messrs. J. Jessop and” 
Son, of Leicester, which will lift 74tons. In this yard, 
thereisat present a screw steamer on the stocksnearly 
completed. She is built entirely of Landore steel. 
Her dimensions are 240 ft. long by 33 ft. beam and 
18ft. deep. She has a long raised quarter-deck, 
bridge-house, and top-gallant forecastle ; her dead- 
weight capacity will be 2000 tons. There is also 
just commenced a caisson 78ft. long, 16ft. wide, 
and 29ft. deep. This will be used to divide the 
company’s new dry dock into two parts, so that 
vessels needing heavy repairs may be placed at the 
far end of the dock and kept dry until complete, 
whilst the other part of the dock is being used for 
other vessels which require only painting or short 
repairs. The iron gates for this new dock were also 
built here. This company recently launched two 
hopper barges, which were built for the Marquis 
of Bute, each of 300 tons dead-weight capacity. 

The new graving dock to which we have made 
reference is now in course of construction. The 
length is 580 ft., and it connects with the southern 
corner of the Roath Basin. The position is shown 
on the plan of the Bute Docks published on ‘page 
133 of our last week’s issue, 


PenaktTH Docks anD Tipat Harzovr. 

The excursions to the collieries and visits to works 
at Cardiff on the afternoon of the 6th inst. were 
followed by an inspection of the docks and ship 
slipway at Penarth. On the occasion of the former 
visit of the Institution of Mechanical Engineers to 
Cardiff in 1874 we published a map (vide page 120 of 
our eighteenth volume) which showed clearly the 
arrangement of the Penarth Docks and their position 
relatively to those at Cardiff. To this map a refe- 
rence may now be advantageously made. The 
Penarth Dock and Basin are situated in a line with 
each other on the south-west side of the mouth of 
the River Ely which here joins the Severn. The en- 
trance to the basin opens into the Severn slightly 
to the south of the mouth of the River Ely. In 
addition to the dock and basin there is also a tidal 
harbour at Penarth formed by the lower part of the 
River Ely, this harbour being provided with staiths 
for the shipment of coal along its north-east side. 
The Penarth Dock and Harbour works were de- 
signed by Sir John Hawkshaw, and were carried 
out under his supervision and that of Mr. Samuel 
Dobson. From a description of these docks and 
harbour werks, prepared for the information of the 
visitors by Mr. T. Hurry Riches, the honorary local 
secretary, we quote the following particulars : 

‘* Penarth Dock.—The dimensions of the dock are 
as follows : Length, 2100 ft. ; width, 370 ft. ; area, 
174 acres. The basin is 400 ft. long by 330 ft. wide, 
and its area is 3acres. The lock is 270 ft. long, and 
60ft. wide. The sea entrance also is 60 ft. in width. 
On the sill of the sea-gates and the lock-gates the 
depth of water is 35 ft. at spring tides, and 25 ft. at 
neap tides ; giving a depth of 4ft. lower than the 
Bute East Dock, and 7 ft. lower than the Bute 
West Dock sill. The new dock is not so large as 
the Bute East Dock, but the greater size of its basin 
gives it a manifest advantage as to the number and 
size of vessels which could be locked in or out in a 
given period. Being a tidal dock also, while the 
existing Cardiff Docks are all filled by fresh water, 
the Penarth Dock will be able at high water to 
throw all its gates open from dock to sea, and allow 
immediate ingress and egress of ships, thus prevent- 
ing the delay so often complained of in the ship- 
ment of minerals from this port. In addition to 
these considerations, it may be stated that owing 
to the depth of water in this dock it will be able to 
accommodate a larger class of ships than this or any 
other port in the Channel has hitherto been able to 
receive. 

‘* There are ten coal drops now constructed along 
the side of the dock, and two more along the basin. 
These are all on the south side. They are esti- 
mated to ship 150 tors per hour each. All of these 
drops are on the high level, so that the machinery 
is self-acting, being worked by gravitation, thus 
saving the expense of employing artifical motive 
power; but they are also fitted with hydraulic 
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power, so as to tip at a higher level when required. | 
Two of the drops in the dock and two in the basin | 


are what are called double drops, that is to say, 
the loading of coal into the same vessel is intended 
to be effected by means of two drops at the same 
time, and vessels loading at these double drops will 
be loaded at the rate of 300 tons per hour. The 


railway siding arrangements connected with them | 
The roads by | 


possess a feature deserving notice. 
which the loaded coal wagons are to approach the 
drop incline downwards towards the drop, while 
those by which the empty coal wagons are to retire 
from the drop fall outward, so that the wagons will 


in each case be impelled by their own gravitation in | 
In this as | 
in every other detail of the work advantage has | 


the direction in which they are to go. 


been taken to the fullest extent of every natural 
feature and existing circumstance, so that the 
minerals may be shipped with the greatest speed 
and facility, and at the minimum of expense. 

‘** On the opposite side of the dock from the coal 
drops are seven hydraulic ballast and iron ore cranes, 
three of which are portable, and a 10-ton lifting 
crane, and two steam cranes, with the necessary 
sidings for working them. Two of these cranes 
have been so placed that they will work into the 
same vessel at the same time. This double arrange- 
ment and the double coal drops have been specially 
provided to give despatch to steamers. The re- 
mainder of that side of the dock is as yet unappro- 
priated, and may be applied to the purposes of an 
import trade, or, should it be found necessary, 
more coal drops could be erected, to be worked by 
hydraulic power. 
chinery has been provided, by which are worked 
the ballast cranes, ore cranes, and the cranes at the 


coal drops for lifting small coal from the decks of | 


the vessels, as well as the machinery for opening 


and closing the gates, the sluice machines, capstans, | 


fender chain machines, &c. There are about 
28 miles of sidings connected upon this dock, for 
storing wagons for the convenience of merchants. 

‘* Penarth Tidal Harbour.— Length measuring 
along the centre of the river, 13,000 ft. ; frontage 
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Very powerful hydraulic ma- | 


(For Description see opposite Page.) 
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on Cardiff side, 12,000 ft.; on Penarth side, 
12,700 ft.; total frontage, 24,700 ft. Average 
width at water line at high water for first reach of 
river, 600 ft.; length, 4000 ft.; area, 55 acres. 
Average width at water line in same reach when 
depth of water is 15 ft., 280 ft. ; area, 26 acres. 
Number of staiths for the shipment of coal, ten ; 
room for six more ; each staith capable of shipping 
150 tons an hour. Depth of water in the berths at 
high water at ordinary spring tides, 30 ft. ; and at 
ordinary neap tides 20 ft. Vessels up to 800 tons 
burthen take the ground, and are loaded with 
safety and despatch in this harbour. The maximum 
run of the tide is at the rate of about two knots an 
hour. Three cranes for unloading ballast and iron 
ore, each capable of unloading 50 tons an hour.” 

The proceedings on the 6th inst., after the inspec- 
tion of the Penarth Docks, were brought to a very 
pleasant conclusion by a visit to the Windsor 
Gardens, Penarth, on the invitation of Lord Wind- 
sor, these gardens affording a magnificent view over 
the Bristol Channel. 


THE DowLalIs AND CYFARTHFA IRON WoRKS. 


Thursday, the 7th inst., was devoted to an excur- 
sion to the Dowlais Iron Works, and to those at 
Cyfarthfa, the members being conveyed by a spe- 
cial train from the Rhymney Railway Station at 
Cardiff. Of boththe works named we have already 
published descriptions, our account of Dowlais 
appearing on page 125 of our last issue, and that of 
Cyfarthfa on page 111 of our last number but one ; 
we also on page 124 of our last number published a 
general plan of the Cyfarthfa Works. 


here into any detailed account of either of these | 


works, but we cannot pass without special comment 
the enormous changes which have been made in 
these establishments since they were visited by the 
members of the Institution of Mechanical Engineers 
in 1874. Even at that date the manufacture of steel 
had attained very large proportions at Dowlais, but 
it had by no means supplanted iron to the extent to 


| which it now does, while at Cyfarthfa the produc- 











tion of steel was not even thought about. Now 
there is ample evidence that the day of Welsh iron- 
making has practically past, and that in the future it 
must give way almost entirely to the production of 
steel. That the owners of works like Dowlais and 
Cyfarthfa fully recognise this fact is clearly shown by 
the manner in which their plants are being entirely 
remodelled to meet the altered conditions, and 
every credit is due to them for the thoroughness with 
which they are taking up the manufacture of steel. 

At Dowlais, after inspecting the works and coke 
ovens, the visitors were most hospitably entertained 
at luncheon by Mr. George T. Clark, the chair, in 
the unavoidable absence of Mr. Clark himself, being 
taken by Mr. Edward P. Martin, the able manager 
of the works. After luncheon the members re- 
entered the special train, which conveyed them to 
Cyfarthfa, where they were received by Mr. Craw 
shay, and by the manager, Mr. William Jones, 
under whose guidance they made a survey of the 
works. As we explained in our notice of Cyfarthfa 
the week before last, the steel department is not 
yet at work, but the plant is very nearly com- 
plete, and it was examined with great interest. 
From Cyfarthfa the members were conveyed by the 
special train back to Cardiff, where in the evening 
they took part in a conversazione kindly given by 
the Mayor at the Free Library and Museum. 


THe RHYMNEY AND Eppw VALE Iron Works. 





Under these | 
circumstances it is unnecessary that we should enter 


Friday, the 8th inst., was devoted to an excur- 
sion embracing visits to the Rhymney and the Ebbw 
Vale Iron Works, the Abercarn Tin Works, and 
the Newport Docks. Leaving Cardiff by special 
train the members were first taken to Rhymney, 
where they were received by Mr. David Evans, under 
| whose guidance and that of Mr. J. R. Williams, 
| the resident engineer, the tour of the works was 
_ made, especial interest being shown in the Bessemer 
| department and steel rail mill, the plant of which 
| reflects great credit on all concerned in its arrange- 

ment. Inasmuch as we gave a description of the 
| Rhymney Works on page 112 of our last number but 
| one, and a plan on page 125 of our last issue, it will 
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THE VICTORIA BLAST FURNACES; EBBW VALE IRON WORKS. 




















be unnecessary that we should enter into an account 
of them here. 
From Rhymney the special train conveyed the 
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dexterity shown in the rapid handling of the mate- 
|rials. An inspection of the sulphuric acid works 
|and a visit to offices where provision had been 


visitors to the Ebbw Vale Iron and Steel Works, a | thoughtfully made by the proprietor, Mr. Daniel 


description of which appeared on page 119 of our 


Whitehonse, for liberally replacing the losses by 


last number, and where they were met by Mr. | evaporation which the members had suffered during 
Calvert B. Holland, the general manager. c- | the inspection of the rolling mills, brought the visit 
companying the notice just referred to, we gave on | to Abercarn to a conclusion. 


pages 120 and 121 ante a general plan of the whole | 
works, and a plan to a larger scale of the new Vic- | 
toria furnaces. This latter plan we this week sup- 


Tue Newrort Docks, &c. 
On their arrival at Newport, the members were 


plement on the present page, by a perspective view | conveyed by the special train direct to the docks, a 


of two of the furnaces just named, which will assist 
in explaining their design and arrangement. The 
works of the Ebbw Vale Iron and Steel Company 
cover an enormous area, and the survey of them 
under a broiling sun certainly did not diminish the 
visitors’ appreciation of the luncheon which the 
company had hospitably provided for them in the 
market hall at Ebbw Vale. 


THE ABERCARN Tin Works. 

Leaving Ebbw Vale, the party next proceeded by 
the special train to Abercarn, where the Abercarn 
Tin Works were visited, the Crumlin Viaduct being 
seen en route. The works at Abercarn are extensive, 
and we regret that the demands upon our space pre- 
vent us from giving a detailed account of them. The 
production of tin plates is one of those manufac- 
tures of which the various stages can be readily 
followed by the visitor to such works as those at 
Abercarn, and it thus possesses an interest which 
in more complicated manufactures is often wanting. 
The rolling and re-rolling of the plates, the pickling, 
cleaning, and dipping—first in boiling palm oil 
and subsequently in the baths of molten tin—are all 
consecutive processes, the relation of which to each 
other can be readily understood, and which, more- 
over, derive a special interest from the great manual 


| short stoppage being made, however, to enable an 
| examination to be made of Wood’s safety railway 
chair, which is in use on the dock lines. Of this 
chair we may have something to say hereafter. 

Of the Newport Docks we give on page 148 a 
| general plan, which will explain clearly their 
arrangement and positions with regard to the River 
Usk, which joins the Severn at this point. The 
River Usk is navigable for vessels of the largest 
size up to Newport Bridge, a mile and a half above 
the Old Dock entrance, where it has a width of 
900 ft. anda depth at spring tides of 40ft. The 
Old Dock has an area of 114 acres and a length of 


is entered through a lock 220 ft. long by 61 ft. 
wide and having depths of water on the sill at en- 
trance gates as follows: at extraordinary springs 
36 ft. ; at average springs 31 ft. ; at average neaps 
20 ft., and at lowest neaps 15 ft. 

Of the Alexandra Dock, some particulars for the 
use of the members were kindly supplied by the 
engineer, Mr. William Stopford Smyth, and from 
these the following account has been prepared : 
The dock was opened in April, 1875, Mr. James 
Abernethy and Mr. Alexander Bassett being the 
engineers. It is 2500 ft. long, 500 ft. wide, and has 
an area of 28% acres, while the area of land ap- 





1753 ft., while the depth of water in it is 25 ft. It | 
| engines. 


| empties. 

















propriated for quays, yards, warehouses, &c., is 
200 acres, there being also an additional area of 
93 acres set apart for the deposit of ballast free of 
charge. The entrance lock is 350 ft. long, and 
65 ft. wide, with 36 ft. of water on the outer sill at 
average spring tides and 25? ft. at average neap 
tides. The width of the trumpet-mouthed entrance 
is 300 ft. There are three pairs of timber work- 
ing gates, and one pair of iron sea gates, all 
worked by hydraulic power. The inner sill is 
8 ft. above the outer sill, and the ordinary level of 
water in the dock is 30 ft. above the dock sill. 
There are three Siemens electric lights at the en- 
trance, each 34 ft. high and of 6000 candle-power, 
worked by two 8 horse-power Otto gas engines. 
Vessels are thus enabled to enter the dock as freely 
by night as by day. 

The Alexandra graving dock is entered from the 
wet dock. Its length is 532 ft. from gates to head 
of dock, and 515 ft. on the blocks, while the width 
is 74 ft. between the copings. The gates are 50 ft. 
wide, with 20 ft. of water on the sill. The dock is 
emptied by a culvert discharging into the river. 
Alongside the dry dock are the fitting and repairing 
shops, and the foundry, with the necessary ma- 
chinery for all kinds of repairs to vessels and 
A timber float of 10 acres area and 8 ft. 
depth is connected with the wet dock by a canal. 

The railways and sidings immediately in connec- 
tion with the dock are twenty-seven miles in length. 
The coal sidings are laid out on the gravitation 
principle, so that the loaded wagons run down from 
the high-level sidings to the quay, where they are 
weighed, and are then taken by the hydraulic 
capstans to the hydraulic hoists, raised to the re- 
quired height, tipped by hydraulic power, and 
transferred to railway viaducts which cross the quay 
and lead them by gravitation to the sidings for 
The lines for loaded wagons from the 
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high-level sidings to the quay are laid in sets of 
twos and threes, to allow wagons with different 
kinds of coal to be tipped in rotation, thus in- 
suring the due mixture of coal, as may be required. 

There are eight hydraulic coal hoists with their 
accompanying sorting sidings, weighbridges, via- 
ducts, and sidings for empties. Vessels are dis- 
charged by hydraulic cranes of from two to three 
tons power. Of these there are seven movable and 
six fixed. There are also five steam cranes of from 
two to ten tons power. The hydraulic power for 
the gates, hoists, capstans, and cranes is furnished 
by three steam pumping engines of 210 horse- 
power collectively, with seven boilers and three ac- 
cumulators. Two of the accumulators are 17 in. in 
diameter and 17 ft. lift; the third is 20 in. in dia- 
meter and 23} ft. lift. The traftic is worked by 
thirteen locomotives. A powerful steam hopper 
barge, fitted with Priestman’s crane and bucket, 
removes the silt in the dock and acts as a tug-boat. 

For the extension, or South Dock, 213 acres of 
land have been acquired, with 100 acres adjoining 
for ballast purposes. 

From 700 to 800 men are engaged about the dock, 
including the officials and the men loading and dis- 
charging the vessels. The principal exports are 
coal and steel; the imports are iron ore, pig iron, 
timber, pitwood, and sleepers. The coal shipped 
in 1876 was somewhat less than half a million tons ; 
in 1883 it exceeded 1? million tons ; while the total 
exports and imports in 1883 amounted to nearly 
2,400,000 tons. The number of vessels that entered 
the dock in 1883 was 1848, of nearly 1,100,000 net 
register tonnage. 

In addition to the docks, the Cambrian Foundry 
and Engineering Works, Messrs. Mordey, Carney. 
and Co.’s Shipbuilding Works and Dry Docks (of 
which we give a short account below), and the 
Emlyn Foundry and Machinery Stores were thrown 
open to the inspection of the members, but unfor- 
tunately little time was available for visiting them, 
a change having been rendered necessary in the 
programme for the latter part of the day’s proceed- 
ings. As originally arranged, the members visiting 
Newport were to have dined at the Drill Hall there, 
by invitation of Sir George Elliot, but on Wednes- 
day a telegram was received by the local committee 
from Sir George, stating in somewhat curt terms 
that he would be unable to be at Newport on the 
Friday, and that therefore his invitation of the 
members to dinner on that evening must be re- 
garded as cancelled. This telegram was read 
at the termination of the meeting for the read- 
ing of papers on Wednesday, and the local 
committee at once convened a special meeting 
to deal with the changes in their programme, 
necessitated by Sir George Elliot’s extraordinary 
behaviour. The result of a very brief conference 
was the announcement that the local committee had 
taken upon themselves the duties of host discarded 
by Sir George, and that they had with great 
liberality promptly made arrangements for inviting 
the members to dine at Cardiff on the Friday even- 
ing instead of at Newport. In the course of the 
Wednesday afternoon the news of the change in 
the programme reached Mr. E. H. Carbutt, the 
member for the Monmouth boroughs, and he at 
once telegraphed the local committee that he would 
most willingly take Sir George Elliot's place and 
entertain the members at Newport as originally 
proposed. Unfortunately the local committee were 
unable to accept Mr. Carbutt’s cordial invitation, 
they having already entered into arrangements for 
the Cardiff dinner, but later in the day the Patent 
Nut and Bolt Company, of Newport, hospitably 
persuaded the committee to accept them as the hosts 
of the Cardiff dinner, they taking over all the 
arrangements which the committee had already 
made. Thus as finally arranged the members 
became on Friday evening the guests at Cardiff of 
the Patent Nut and Bolt Company, representing 
Newport, the chair being taken by Mr. Grice, of 
the company just named, who was supported by his 
colleague, Mr. Keen. What at first appeared a dis- 
agreeable incident thus only served to bring into 
greater prominence the unbounded hospitality of 
our Welsh friends and to prove the cordiality of the 

reception which they accorded to the Institution. 


Messrs. Morpey, Carney, AND Co.’s Works, 
Newport. 

The dry dock and engineering works of Messrs. 
Mordey, Carney, and Co., Limited, are situated on 
the west side of the River Usk and cover an area of 
about five acres. They contain two dry docks of 





225 ft. and 285 ft. long respectively. These are 
now being considerably lengthened and are having 
additions made for the better accommodation of the 
large class of vessels now frequenting this port. 
When the alterations are finished the length of the 
docks will be 300 ft. and 350 ft. respectively, and the 
draught of water will be between 12 ft. to 22 ft. at 
neap and spring tides respectively. In connection 
withthe docks there arethe usual shops and buildings 
required for steamship repairs. These consist of 
fitting shops with good modern tools, coppersmiths’ 
and brassworkers’ shops, and a large boiler and 
smiths’ shop containing a number of forges. The 
shipbuilding machinery is placed under a range of 
sheds close by, and beyond this is another large 
smiths’ shop containing 20 forges. It is commanded 
by cranes suitable for lifting heavy smiths’ work, 
such as stern frames and other pieces of a like 
nature which may require welding. There are also 
saw mills, joiners’ shops, a blockmakers’ shop, and 
sail and rigging lofts. On the dock side there is a 
large stationary crane and also a travelling crane 
suitable for lifting propellers and other heavy 
weights. Five railway sidings run into these works. 
Three lie close to the docks and prove very conve- 
nient in cases of ships discharging ballast or taking 
in cargo, &c., when it is necessary to stiffen the 
vessel before she proceeds out of dock. Outside the 
entrance of the docks there is a large stage where 
vessels up to 300 ft. can lie in safety when internal 
repairs or alterations can be carried out. This 
stage is often used for sailing ships when discharging 
ballast. 

Messrs. Mordey, Carney, and Co. have built on 
these premises several iron vessels and a number of 
smaller ones of wood. They have building berths 
in the yard capable of laying down steamers 300 ft. 
long. There are two berths in what is known as 
the old yard and three in the new yard. The posi- 
tion is well adapted for building, as there are very 
good launching facilities, and the shops are con- 
veniently placed to the berths. The firm also con- 
struct their own marine engines. We understand 
that a gridiron 300 ft. long is shortly to be erected 
on the Ebbw Vale Pill, which is on the north side 
of the company’s property. 


THE SEVERN TUNNEL. 

Saturday, the 9th inst., the last day of the meet- 
ing, was devoted to a visit to the Severn Tunnel 
works, on the invitation of the contractor, Mr. T. 
A. Walker. Arriving at Portskewett by special 
train from Cardiff the visitors were received by Mr. 
Walker and the members of his staff and by Mr. A. 
G. Luke, who for the past four years has been the 
resident engineer on the work, representing Sir 
John Hawkshaw, the consulting engineer. At a 
temporary station erected for the purpose a change 
was made from the special train to a train of ballast 
wagons fitted up with seats, this train conveying 
the members to the beginning of the workings on the 
Monmouthshire side. Walking through the gra- 
dually deepening cutting the visitors reached the 
land portion of the tunnel on that side. With the 
exception of ashort length this portion of the tunnel 
is excavated to its full size, and by far the greater 
part of it has received the brick lining. It will 
be remembered that towards the end of 1879 a land 
spring discharging some 360,000 gallons per hour was 
struck by the land portion of the tunnel at a short 
distance from the Monmouthshire shore, this lead- 
ing to the flooding and long stoppage of the works. 
On this spring being eventually temporarily mas- 
tered, a pair of dams were constructed across the 
tunnel about 100 ft. apart, these shutting off the 
spring from the remainder of the workings, and being 
fitted with sluices by means of which the discharge 
to the pumps could be controlled. These dams are 
still in position, rendering the tunnel discontinuous 
at this point, although, as our readers are aware, 
it is now some three years since it was opened 
through from bank to bank underneath the river. 
The total length of the tunnel is about 44 miles, of 
which about half is actually under the River Severn. 

On reaching the first dam, those of the party 
who had traversed the whole of the shore por- 
tion of the tunnel were raised to the surface at 
the adjoining shaft, and after inspecting the 
pumping engines at work and in process of erection, 
descended another shaft to examine the sub- 
aqueous portion of the work. Of the early 
history of the Severn Tunnel we gave an account 
on page 47 of our thirty-third volume, when we also 
published a plan and section showing the position 
of the tunnel and the nature of the geological for- 





mations through which it passes. Of the progress 
made during the past two years and a half, and of 
the present condition of the works, we should now 
have given a detailed account were it not that in a 
very early issue we propose to publish an able paper 
descriptive of the whole undertaking, which has 
been prepared by Mr. J. Clarke Hawkshaw for read- 
ing before Section G of the British Association at 
their approaching Canadian meeting. This paper 
it would be scarcely fair to anticipate, and we shall 
therefore content ourselves for the present by 
stating a few general particulars. The quantity of 
water now being raised at the pumping station 
adjoining the dams is 11,000 gallons per minute, 
the pumping being done by three Cornish and 
two Bull engines, while two more large Cornish 
engines have just been erected by Messrs. Harvey 
and Co., of Hayle. The seven engines will have an 
aggregate pumping capacity of about 55,000 gallons 
per minute. At present a curved heading is being 
driven on one side of the dams to connect the two 
parts on the tunnel, and by means of this heading 
the spring between the dams will be tapped and 
the inflow overpowered by the pumps so as to enable 
the dams to be removed and this short length of 
tunnel to be completed. 

At the lunch, at which the visitors were hospit- 
ably entertained after their survey of the works, 
Mr. Walker made a brief speech in which he 
succinctly and humorously described some of the 
chief ditticulties which it had been necessary to 
overcome in bringing the works to their present 
stage. How serious these difficulties have been 
and with what indomitable pluck and energy they 
have been surmounted by Mr. Walker and his statt, 
we hope some day to put fully on record, mean- 
while we think that none who took part in the 
visit last Saturday would fail to give the Severn 
Tunnel Works a very high position amongst the 
most important engineering undertakings of the 
present century. Before taking leave of these 
works, also, it is only just that we should mention 
the ample evidences which exist of Mr. Walker’s 
care to provide in every way for the welfare of those 
working under him. In the neighbourhood of the 
chief pumping station above mentioned there has 
been created a village of well-built cottages, each 
with a good garden, while a good recreation ground 
is provided together with reading and coffee rooms 
and two hospitals, one for fever patients and the 
other for general cases. 

With the visit to the Severn Tunnel, the current 
summer meeting of the Institution of Mechanical 
Engineers came to a close, and we venture to think 
that never has such a gathering been more success- 
ful. Received with the utmost cordiality, met on 
all hands with lavish hospitality, and favoured by 
most brilliant summer weather, all who took part 
in the Cardiff meeting will long look back to it with 
pleasure. From first to last the arrangements were 
admirable, and they were carried out with a punc- 
tuality, and absence of all hitches, which reflected 
the very greatest credit upon Mr. T. Hurry Riches 
—the honorary local secretary—and the secretary 
of the Institution, Mr. Alfred Bache. | 


QUEEN CHARLOTTE’S ISLANDS. 

EXTENDING from China and Japan like stepping- 
stones in the great Pacific Ocean, the Kurile Islands, 
the exact number of which is unknown, lead from 
the densely-peopled regions of Cathay to the 
southern extremity of the peninsula of Kamts- 
chatka, in latitude 50 deg., and east longitude 
160 deg., and from thence still trending in the same 
north-east direction, the coast of Asia is laved by 
the Behrens Sea till, amidst fogs and everlasting 
desolation, this terminates in the straits which lead 
to the Arctic Ocean. Between this coast and the 
bleak mountain range, which runs parallel to it, a 
variety of fur-bearing animals, the marten, the 
fiery fox, the sable, and the precious ermine, have 
ever found a congenial home, and are here distin- 
guished for the peculiar excellence of their peltry, 
which is seldom equalled in other localities ; whilst 
along the whole range of the Kurile Islands and the 
Kamtschatka shore, the sea otter, the seal, and other 
marine inhabitants have for ages been hunted, and 
have drawn to these isolated regions the hardy 
fur trader, to barter with the nomadic natives, 
who find employment and profit in the capture of 
the different animals. China has always been the best 
market for the richest and the finest furs, and the 
Russians have come next in their eagerness to 
obtain those rare varieties that are principally 
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brought from the Kamtschatka peninsula. The 
caprice of fashion in the employment of fur as an 
article of dress or ornament, has perhaps been a 
stronger inducement to its possession than the 
necessities of climate, and all of Tartar or Sclavonic 
descent are supposed to inherit the taste for rare 
and expensive furs. Hence the rich dark shades of 
the sable and the snowy white of the ermine have 
ever been in the greatest request ; the same now 
as when they were emblazoned in heraldry, and 
marked the rank of the proud crusader. 

Stretching from the southern point of the 
Kamtschatka peninsula, and almost at right angles 
to the Kuriles, another strangely similar group of 
islands extends in a long curve for 600 miles 
between the continents of Asia and America, with 
marvellous regularity like giant boundary stones, 
to fence off the colder influences of the Behrens 
Sea from the warmer Pacitic waters. Although the 
straits between the two continents, ten degrees 
further north, are only 50 miles in width, and even 
this distance broken up into easy reaches by islands 
in the middle, the long chain of the Aleutian, or 
Fox Islands, would seem to have been in the past, 
as they are to-day, the principal means of communi- 
cation between Asia and America for the roving 
Indian tribes, common to both sides of the Pacific, 
and they have certainly been the route by which 
the natives of British Columbia have been enabled 
to cross from their original Asiatic homes. 

In 1725, just before his death, Peter the Great 
commissioned Vitus Behrens, a Danish navigator, 
to ascertain the eastern boundary of Asia, and on 
the 10th of August, 1728, a century and a half 
since, he anchored in the straits which now bear 
his name, under the lee of an island, which in 
honour of the day he named St. Lawrence. A few 
years later he was again commissioned to extend 
his investigations, and in this trip he discovered the 
Aleutian Islands, which he so named from Aleut, 
the Russian for a bold, steep rock. But fogs and 
tempests beset him ; on the nearest of these islands 
to the Asiatic coast, his vessel was wrecked, and on the 
8thof December, 1741, amidst ice and fog, and every 
discomfort, he lay down, on the desolate shore of 
Behrens Island, to die of a broken heart. Like 
Magelhaens, the first European who entered, and 
who gave its appellation to the Pacific Ocean, 
Behrens left the straits, the discovery of which im- 
mortalised his name, to die upon an obscure island, 
which he himself, first of white men, had made 
known to the world. Exactly half a century after 
him, in 1778, Captain Cook cast his anchor in 
Behrens Straits, in St. Lawrence’s Bay, close to the 
island previously discovered, which he also thus 
named from the day he discovered it, and from 
thence he carefully mapped out the American coast 
and the Aleutian range of islands. Through this 
survey, the enormous quantity of sea otters that fre- 
quented the shores of these islands, and the great 
varieties of foxes (from which the Eastern group 
was named) that abounded on the land, including 
the black fox, the most highly valued fur in Russia, 
became known. The announcement was as if a 
new gold mine had been discovered ; vessels and 
traders from all quarters rushed into the new busi- 
ness, and in 1791 there were no less than twenty- 
one fully equipped vessels plying along the coast, 
and selling their peltry in the market of Canton. 

From the discoveries of Behrens, Russia, by right 
of priority, claimed both sides of the strait between 
the two continents, and the intervening range of 
islands. The Queen Charlotte group, considerably 
south of the Aleutian, was supposed to have been 
included in this claim, and in Malte Brun’s Geo- 
graphy of 1851 even, their ownership is assigned 
to Russia ; but this geographical blunder is only one 
of too many that have been made in British 
American interests in the Pacific, and in this instance 
led to no difficulty. To protect and monopolise 
the fur trade, Russia incorporated a company with 
the exclusive privilege of trading for peltry in the 
Aleutian archipelago, and the main land adjoining. 
This privilege was extended by the Emperor 
Alexander to the whole of Russian America, sup- 
posed to contain 390,000 square miles. These 
rights were subsequently leased to the Hudson’s 
Bay Company, but the Russian Fur Company’s 
charter expired in 1863, and four years afterwards 
the Americans purchased from the Russian Govern- 
ment the whole of their territorial rights, since 
which time Alaska, including the Aleutian Islands, 
has been part of the United States, and the Queen 
Charlotte Islands have been recognised as belonging 
to the Dominion of Canada. 





These islands were so named by Dixon, their 
first explorer, in 1787, probably after the name of 
his ship, but they had been seen and marked on 
maps under different names before this. They con- 
sist of agroup, situated between latitude N. 51 deg. 
55 min. and 54 deg. 20 min., and longitude W. 131 
deg. to 138 deg. The most southerly point is Cape St. 
James, which is like the curved point of a wedge, 
gradually thickening to its northern base, where 
Graham’s Island is 75 miles across in an east and 
west direction. From north to south is 175 miles 
long, and the area of the whole is about 6000 
square miles. The eastern shore of the group is 
roughly parallel with the coast of British Columbia, 
from which it is distant from 40 to 90 miles, and 
its general shape is triangular, not unlike England 
(exclusive of Wales or Scotland) only reversed, with 
its broad base to the north, and Berwick represented 
by Cape St. Jamesin the south. Vessels approaching 
British Columbia from the east may either pass to 
the north of these islands, to the south of them, 
between Queen Charlotte and Vancouver Islands, 
or to the south of Vancouver altogether. The 
largest and most northerly of the islands is Graham’s 
Island, which may be 60 miles in average breadth, 
and 75 from north to south. Running through 
this island in a north and south direction, and 
dividing it into two nearly equal areas, is a range of 
mountains from 2000 to 3000 feet in height, of vol- 
canic origin, but apparently long since quiescent, 
called the Seymour Mountains ; the southern point 
of which, on Skidegate Channel, which separates 
Graham’s Island from the others, is called Steep 
Point ; and to the east of this, running at the base 
of the mountains, is a deep, narrow fiord or long 
arm, which extends into the island for five miles. A 
number of these deep bays or fiords present them- 
selves in the island, and Masset Harbour, on the 
north side, runs inland for 20 miles, and at a mode- 
rate expense could be converted into one of the best 
roadsteads in the Pacific. A Hudson’s Bay fort 
has been established on Masset Harbour, and a 
steamer periodically visits this, with other stations 
on the mainland, to bring their supplies and take 
away the peltry that has been collected. 

Separated from this, by the narrow but navigable 

Skidegate Channel to the south, is Moresby Island, 
the second in point of size, and similar in its cha- 
racter to the portion of Graham’s Island, east of 
the mountains. Skidegate Channel runs from its 
eastern outlet, towards British Columbia, in an easy 
south-west curve for about 12 miles, between these 
two islands, to an expansion in its waters called 
Alliford Bay. In this bay, Leading Island divides 
the channel, the main portion of which runs due 
west to the Pacific, between Maude Island, the 
third in point of size, and Lena Island, to the north 
of it. To the north of this, in Grahame Island, is 
Anchor Cove, and a little to the west of it is Shallow 
Cove, in both of which may be seen the abandoned 
works of the Queen Charlotte Island Mining Com- 
pany. 
; The existence of anthracite coal on these islands 
has been known for many years, and some time 
since a number of gentlemen in Victoria, Vancou- 
ver’s Island, formed themselves into a company 
under the above title, for the purpose of working 
these deposits. To the east of the basaltic range of 
the Seymour Mountains, lying in a nearly vertical 
direction, may be seen along the south shore of 
Graham’s Island, the shales and associated rocks of 
the coal formation, and these mountains appear to 
be the western limit of a large coal basin, which, 
running north and south through the island, crosses 
the channel, and bending east runs to the coast on 
Moresby Island, where the outcrop is seen on the 
Pacific at Cumshewas Harbour. This coal has been 
traced for a long distance, and samples of similar 
quality have been brought from Masset Harbour, 
which is 57 miles north-west of the opening made 
by the company at Cowgitz. Between Cowgitz and 
Massett there is said to be spread out eastward, 
towards the coast, a level country, well suited for 
agriculture, bounded on the west by the Seymour 
Mountains, and under this it would seem probable 
that the coal basin extends in the form of a north 
and south trough, prolonged into Moresby Island, 
of a total length of about 84 miles. It is reported 
by the Indians, that a well-marked seam of coal 
occurs about 14 miles south of Skidegate Channel, 
in a south-east direction from Cowgitz, which agrees 
with the general strike of the seam as ascertained 
by the workings on Graham’s Island. 

Running into Shallow Bay, of Skidegate Channel, 
is a stream which has its source in the Seymour 


range, called Hooper’s Creek, and from the bed of 
this, about a mile from salt water, and 448 ft. 
above it, the company drove an adit level. This 
tunnel was driven in a north-west direction, through 
the nearly perpendicular measures of black shale, 
so intermixed with nodules of clay-band ironstone, 
that these would probably constitute one-fourth of 
the entire mass to the seam of coal. This proved 
to be an excellent anthracite, similar in fracture 
and appearance to the Pennsylvania measures, and 
which yielded on analysis 86 per cent. of fixed 
carbon. When first struck the vein was from 2 ft. 
to 3 ft. in thickness, but it soon increased to 6 ft., 
and so continued for 60 ft. or 70 ft. forward, when 
it became more impure and mixed with the shale 
and ironstone. The tunnel was continued some 
distance further in this mixed material, when the 
coal disappeared, the whole indicating that they 
were working in a line of dislocation or fault, which 
could give no satisfactory results. A second and 
then a third adit were driven lower down the 
stream, and lower in the series of rocks, but, judg- 
ing from the débris remaining on the surface, the 
seam of coal was not recovered at either place. 
About 9 chains across the measures another opening 
was made by a shaft sunk in the seam, and from 
this a great quantity of very good coal was ob- 
tained. The top of the shaft was 540 ft. above the 
sea, and an adit to unwater it was commenced 
193 ft. lower down in the series to intersect it, but 
for some unexplained reason the junction between 
the two was never completed. A second and a 
third shaft near this appear to have been sunk, but 
abandoned, and an adit was also commenced; 
but the mineral obtained was a black carbonaceous 
shale, with only a thin filament of coal, and in two 
other places veins of impure coal 7 ft. and 9 ft. in 
thickness respectively were intersected. The work- 
ings were evidently all in a locality where the up- 
heaval of the mountain range by volcanic action 
had disturbed the measures, and the ground was 
full of faults and irregularities. 

In 1873, after the abandonment of the works, 
the company employed Mr. James Deans, formerly 
of the Geological Survey, to make an explora- 
tion of the country, which was a difficult task, 
from the heavy forest growth which covers the 
whole surface, but he succeeded in tracing the 
seams for three or four miles by the exposures 
in the streams and creeks, and he found that 
in this distance, whatever variation there might 
be in their quality or thickness, they were at 
least continuous. ‘The strata throughout preserved 
their nearly vertical position, backed to the north- 
west by lofty escarpments of the volcanic rock. On 
Slaty Creek, four miles from Anchor Cove Wharf, 
to which point his explorations extended, near the 
base of the coal-bearing black shales, and close to 
the edge of the volcanic upheaval, the Indians have 
a quarry about 4 ft. deep, 4 or 5 yards wide, and 
80 or 90 yards long, in the same seam of carboni- 
ferous shale as that obtained in the adits and shafts 
sunk by the mining company. This mineral the 
Haidars carve very beautifully into grotesque 
images, tobacco pipes, and musical instruments re- 
sembling flutes, to all of which they impart a high 
polish. This rock was examined by Dr. Harring- 
ton, of M/‘Gill College, who found it to be a 
hydrated silicate of alumina and iron, with 3 or 4 
per cent. of carbonaceous matter, which was the 
cause, no doubt, of its susceptibility to the polish- 
ing process of the Indians, who carry on a large 
trade on the neighbouring mainland in their 
carvings and other productions. 

(To be continued.) 
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CataLpa Ties.—The catalpa is already in use in the 
south-west of the United States, to some extent for rail- 
way ties. It is a wood of rapid growth, and yet has 
shown remarkable durability. In an address before an 
agricultural society in Ohio, General Harrison, of Indiana, 
mentioned a catalpa foot-log over a small stream in the 
Wabash country which had been in use for 100 years, and 
was still sound, showing no sign of decay. 


A GUATEMALA Rattway.—A line has just been opened 
from Guatemala, the capital of the republic of that name, 
to the port of San José de Guatemala on the Pacific 
Ocean. The length of this line is 68? miles. It bears the 
name of the Central American Pacitic Railway, and the 
capital required for its construction was furnished by 
North American financiers. Great constructive ditficulties 
had to be overcome in the establishment of the line, and 
an outlay of about 800,000/. has been altogether made 
upon it. The government of the republic of Guatemala 
guarantees a subsidy of 25,000/. per annum for a term of 
25 years, 
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BESSEMER BLOWING ENGINE. 
(Continued from page 105). 

In continuing our description of the blowing engines 
at the Heft Steel Works we will first devote our atten- 
tion to the details of the blowing cylinders and their 
accessories, and defer the description of the steam cy- 
linders for another occasion. 





As we already previously mentioned, the horizontal 
arrangement of the blowing cylinders was made neces- 
sary by local conditions, and the designer does not 
think it necessary, in cylinders of such moderate dimen- 
sions as 3 ft. 52in. diameter, to resort to any but ordi- 
nary precautions against the oval wearing of the 
cylinders ; large adjustable guides, and the piston body 
with sufficient play in the cylinder so as to insure t at 
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only the piston rings can possibly receive any wear, 
being all he considers requisite. The piston and guide 
blocks are illustrated in Figs. 18 to 21. The piston, as 
will be seen, is of theordinary pattern of cast-iron piston 
body with a junk ring held down by countersunk 
bolts, secured in their position by dovetailed slides 
(see Fig. 19). The rings are of the Mather and Platt 





patterns, overlapping the piston body ,%; in. all round, 
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The grr is secured to the conical collar of the 
steel rod, of 6 in. diameter, by half countersunk keys, 


recesses for the projecting part of the key being pro- | 


vided in the stuffing-box. The cylinder is bored toa 
larger diameter for 3°; in. at each end of the stroke, 
but in addition recesses are provided at both ends of 
the lower half of the cylinder in case any hard sub- 
stance should accidentally enter. The piston rods 
pass right through the cylinders and are guided at both 
ends by cast-iron guide blocks of the pattern shown 
in Figs. 20 and 21, which are fitted with vertical ad- 
justment to take up wear. For the purpose of keep- 
ing the cylinder itself sufficiently cool for the satis- 
factory working of the lubricant, olive oil is used, 
which is forced against the upper cylinder faces by | 
a little force pump, the cylinder is provided with 
awater jacket, see Figs. 1 and 2, the cold water enter- 
ing the jacket at the top at a, and leaving it at the 
bottom at 6, the outlet being in communication with | 
the injection pipe to the condenser. 

The most important question to decide in relation to 
the details was the construction of the blowing cylinder 
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temperature blast, while the more generally adopted 
arrangement of a large number of small metal valves 
fixed in the cylinder cover, both for suction and de- 
livery, with from one-seventh to one-fifth area for 
suction, and one-fifteenth to one-tenth area for delivery, 
works noisily, even with lifts of from 7; in. to } in, and 
in consequence of the severe beat, soon wears the faces 
and valves. Where these ‘valves have apparently 
worked for a long time satisfactorily, Professor Riedler 
is of opinion that they have, in most cases, been very 
wasteful, inasmuch as they were not tight. Entirely 
self-acting valves were, therefore, not considered a 
satisfactory arrangement, and piston valves with defi- 
nite movement, imparted by cams or eccentrics, next | 
received consideration, but inasmuch as these valves | 
are difficult to keep tight, and chiefly because they | 
can only be set accurately for opening and closing for | 
one fixed air pressure, their use was not considered | 
advisable. Diagram Fig. 22 will serve to illustrate | 
the impossibility of adjusting the definitely moved | 


, one-fifteenth to one-twelfth for delivery valves, and if 


made greater it is found in practice that frequently 
some of the valves remain entirely inactive. The above 
proportion are always readily obtainable and the only 
difficulty is at the moment of closing, and it is to this 
point that Professor Riedler has devoted his special 
attention. That it is better to have all the required 
opening through one large valve rather than a number 
of small valves, is undeniable, since the friction of the 
air is necessarily increased by an increase in surface, 
and a single valve having only one seat, and opening 


| one-fourth its diameter, would be the most successful 


valve to use, and it fulfils all requirements admirably 
until it comes to the moment of closing ; when, left to 
itself, it must necessarily suddenly and heavily strike 
upon its seat. Professor Riedler adopted this form of 
valve, and added to it an arrangement which steps in 
just previous to the moment of closing and gradually 


| reduces the lift of the valve until only about +; in. 


lift remains, which is closed noiselessly and without 
injury to the seat or valve by the change in pres- 
sure. The details of this arrangement will be clearly 
understood on reference to Figs. 12 and 13, the former 
showing a section of a suction, and the latter of a 
delivery valve. The attachment of these valves to 
each end of the cylinder is clearly shown in Fig. 2, 
and a section through a pair of them in Fig. 14. 

To reduce the weight of the valves with their 


| attachments, they are keyed to hollow valve rods of 


large diameter, giving ample guide surfaces. The 
rods are extended below the valve box and have 
each a piston attached to them, moving in a small 


| vertical air cylinder with an adjustable air outlet. 


A powerful spring below the piston rod balances 
completely the weight of the valve and its attach- 
ments, and the springs can be so accurately adjusted 


| down to atmospheric pressure. 


valve to various pressures, where if the piston valve | that the valves open fully and freely, and remain so 
opens the delivery at a, it must remain open during | until the moment the cam gradually depresses the 
the path w, and close at the moment of change of | lever, and so reduces the lift of the valve. The cams, 
stroke, to open again for suction at 5, that is, after the | details of which are shown in Figs. 15 and 16, are not 
air contained in the clearance space has expanded | keyed directly to the shaft, but are adjustable on discs 
provided with slotted holes, so that they can be most 


Returning again to ordinary seat valves with auto- | accurately set. Diagrams showing the action of the 


| matic action, the chief difficulty is found to be, to give | cams on the valves are given in Figs. 23 to 26, the 


the valves so great an area as to reduce the lift to | effect of using straight levers for the cams to act upon, 
such an amount that the valves will close noiselessly, | being also illustrsted, but in the Heft Steel Works 
and will not beat themselves to pieces. The necessary | Professor Riedler has preferred to use thelevers with 
area of opening of valves for air compression cylinders | curved outlines, so as to avoid even a sudden change 


valves. Rubber valves the designer did not consider | is, according to Professor Riedier, only about one- | atthe beginning of closing, see diagrams, Figs. 24 and 25. 


advisable on account of their rapid wear with high | tenth to one-seventh the piston area for suction, and | The valves are, moreover, not only placed under the 
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influence of positive motion at the moment of closing, 
but the cams and levers have been so proportioned 
that a gradual opening of the valves takes place, 
avoiding sudden shocks ; the amount of retardation 
is also shown in the diagrams already referred to. 
Valves and valve seats are made of cast iron, the 
suction valves being faced with leather, and the 
delivery valves with copper rings, attached as shown 
in Figs. 12, 13, and 14. During more than a year’s 
regular work, this arrangement has acted most satis- 
factorily, and no repairs or alterations have become 
necessary ; the valves are easily accessible by only 
slackening four bolts on each cover, and can be with- 
drawn, examined, and replaced in a veryshort time, and 
without interfering in the least with the cam and lever 
arrangement. The designer, however, considers that if 
more time had been allowed for the careful working out 
of details previous to the putting in hand of the main 
castings, more perfect arrangements of valve might have 
been found, placing the working gear in a more ac- 
cessible position, and reducing the somewhat large 
clearance which these blowing cylinders have. As 
specimens of what Professor Riedler would like to 
have done under more favourable conditions, we give 
the small diagrams, Figs. 27 to 31, showing the valve 
gears either above or at the side of the cylinders, ad- 
mitting of simpler valve box castings and less clearance 
spaces, which the designer asserts, with the above 
described large valves in place of a number of small 
valves, might be reduced to as low as one per cent. 

To compensate as much as possible the combined 
evil effects of the large clearance in these blowing 
cylinders, the designer has introduced a by-pass 
valve, which allows the compressed air on the suction 
side to escape to the delivery side at the moment of 
compression. This valve serves two purposes, first of 
all it obviates the direct loss on the suction side due 
to re-expansion of the compressed air, and, secondly, 
it relieves the strain which would otherwise be thrown 
on the crankshaft of the engine, in addition to the 
steam pressure at that moment. This amount is repre- 
sented in diagram Fig. 32, by the dotted lines, and 
is, as will be noticed, very considerable, and none the 
less injurious to the crankshafts and bearings of the 
engines, because it only acts during a very short period ; 
indeed Professor Riedler is of opinion that not un- 
frequently this compression, if not taken into account 
in calculating the pressure on the crank-pin, may have 
led to serious breakages. The valve or rather valves 
which are designed to effect this pass-over of the com- 
pressed air, are illustrated in Figs. 33 to 36 ; two valves 
are used, because the sudden opening and precise closing 
of the passage for the compressed air are difficult to 
obtain, and in consequence of wear, more difficult to 
maintain with one valve only than with two. With 
the present arrangement, one valve being opened some 
time before, and the other closed some convenient time 
after the exact moment for release of pressure, an 
_ escape only takes place while they are both simul- 
taneously open, and a safeguard is provided against 
leakage during the remaining long part of stroke. 
The valves are worked by cams, as shown in Figs. 33 
and 34, and are direct spring loaded valves with long 
piston guides and stuffing-boxes. The designer con- 
siders that due to some special reason, these valves and 
passages, as constructed for the Heft blowing engines, 
are of inadequate dimensions to fully answer all re- 
quirements, but they have in other respects been very 
successful, and he expects that they will come into 
very general use for blowing cylinders. Indicator dia- 
grams, Fig. 37, taken from the blowing cylinder while 
running at twenty revolutions per minute, show how 
far the desired result is obtained. 








CONTINUOUS BRAKES. 
To THE EpITOR OF ENGINEERING. 
Sir,—I have read your article on the Penistone Rail- 
way accident in your issue of July 25, and I believe I am 
right in stating that the London and North-Western 
Railway Company are doing away with the chain brake, 
and are adopting the same brake which you so strongly 
condemn, viz., a non-automatic vacuum brake. If this is 
the case, ought not the public to expect that after so many 
serious failures with this brake a great company like the 
North-Western, being the second largest in the kingdom, 
might adopt something better ? 
After the failure of their chain brake one might have 
supposed they would be more careful in choosing another. 
Yours y, 


Chester, August 8, 1884. 








LIQUID FUEL. 
To THE EpiTor oF ENGINEERING. 

Srr,—In your report of my remarks on Mr. Urquhart’s 
paper on “‘ Petroleum Fuel for Locomotives,” read at the 
meeting of the Institution of Mechanical Engineers at 
Cardiff last week, the date of my experience of the use of 
liquid fuel on a steamer on the Thames is given as 1878. 
This is an error, as the date should be 1868. The error 
probably originated with myself, but I would ask you to 


kindly give this correction insertion, as soon after that date | po 
the liquid fuel question waned and practically died out in 
this country, owing mainly to the impossibility of obtaining 





supplies of that fuel at other than prohibitory prices. It 
may interest your readers if I add that the steamship I 
referred to was the Retriever of 500 tons burden, and 
having engines of 90 horse-power nominal. The petroleum 
furnace was that of Mr. Edward Dorsett, the coal-burn- 
ing furnace of the Retriever having been altered to work 
it. In Dorsett’s system the creosote was first vaporised 
in a generator resembling a small vertical builer, and 
the vapour afterwards burned in jets in the furnace. The 
firebars were removed, and the ashpit was filled up with 
perforated firebricks, upon which the coil carrying the 
jets rested. Good steam pressure was maintained, an 
increase in speed was noted, and a great economy in fuel 
was effected at the then price of creosote. The system 
however had to be abandoned for the reason I have pre- 
viously stated, 
Yours truly, 
Perry F, Nursey. 
161, Fleet-street, E.C., August 12, 1884. 


= 


ROYAL CORNWALL POLYTECHNIC 
SOCIETY. 
To THE Epiror OF ENGINEERING. 

Sir,—Replying to the anonymous letter in your issue of 
Ist inst., respecting our exhibits at the show of the above 
Society, it would have been more candid, and only just 
and fair on the part of the writer if he had told the whole 
truth respecting the medal awarded to us, which we have 
no difficulty in showing that he has not done. The state- 
ment in our catalogue is, that ‘‘the Society’s special gold 
medal was awarded for the gas engine, gas producer, and 
feed pump.” Referring to the President’s speech in 
making known the awards, we make the following ex- 
tract, which is verbatim: ‘‘The judges thought it right 
to award them three silver medals-—one for a gas engine, 
one for a gas producer (which is worthy of all attention), 
and also one for a feeding pump. But a gold medal has 
been awarded instead of the three silver medals. I think 
it right to mention this in order that the honour due to 
them for the excellence of those three particular engines 
should not be lost sight of.” 

The first intention was undoubtedly to give a silver 
medal for each article, but on reconsideration, the judges 
felt they were worthy of something better than that, and 
awarded the Jubilee gold medal. We have shown what 
the judges’ first intention was—we have shown, too, that 
on reconsideration they decided this recognition was not 
sufficient, and consequently that they awarded the gold 
medal for these three articles expressly named, and we 
think your readers will come to the conclusion that if 
their President was wrong in what he stated, the writer 
should have taken exception to his speech at the time, or 
should have called all the judges together afterwards to 
deliver a third verdict upon the question at issue. There 
is another reason for your correspondent’s captiousness 
which he does not avow. 

We do not intend to pursue this correspendence, as 
after all, the matter is of exceedingly small importance, 
and we should have not taken this trouble except in the 
interests of truth. 

We are, Sir, 








ours respectfully, 
ICHD. TANGYE, Chairman. 
Tangyes Limited, Birmingham, August 12, 1884. 








THE MECHANICAL EQUIVALENT OF HEAT. 
To THE EpitTor or ENGINEERING. 

Srr,—In reply to the last letter of ‘‘ H.’s” on the above 
subject, the following method of considering his difficulty 
may remove it. It will show him the different amounts 
of work done during descents from the same height, in 
different times. 

Now, if we allow a weight to fall freely and to acquire 
its natural acceleration, on the arrestment of the weight 
the total conservation of energy acquired during the 
descent may be expended in producing pressure only. 

Let the same weight do work during its descent, less 
pressure is experienced on its arrestment, a portion of that 
natural and due to the descent has been expended in 
doing work ; and when the falling weight does greater 
work, and still greater, during its descent, less, and still 
less, pressure is experienced on its arrestment, until the 
pressure becomes nil, and all the energy of descent is con- 
sumed in doing work, or, finally, in bulnecing counter- 
weight or pressure. 

I should have thought that the very fact of one weight 

ulling different lesser weights up when connected to them 
“4 a cord passed over a pulley, would have enavled him 
to have reasoned to the case of a weight descending 
against different gaseous and heat pressures. 

Yours faithfully, 
G. PINNINGTON. 

23, Chichester-street, Chester, August 11, 1884, 





THE LATE MR. CHARLES MANBY. 
ToTHE EpItor oF ENGINEERING. 

Srr,—The short paragraph in your number of August 
8th on the subject of the late Mr. Manby is calculated to 
convey a wrong impression, which I hope you will allow 
me, as his stepson and executor, to correct. 

The funeral of Mr. Manby was carried out in exact 
accordance with his often-expressed wishes. He had the 
greatest dislike to anything in the shape of i nd ora 
large number of followers on such occasions. Therefore, 
though sorry to disappoint his many acquaintances, we 
felt bound to carry out his wishes so far as lay in our 


wer, 
I explained this fully to Mr. Forrest, the secretary of 
the Institution of Civil Engineers, in order to avoid any 





a of Mr. Manby’s many acquaintances feelin 
urt at the non-issue of invitations to the funeral, and { 
am surprised that Mr. Forrest did not make a point of 
communicating the facts of the case to the engineering 
journals, 
I am, Sir, yours faithfully, 
A. R. Hoop. 

The Greys, Eastbourne, August 13, 1884. 

[We willingly publish Mr. Hood’s letter, but in justice 
to Mr. Forrest we must point out that the correspondence 
on the subject between members of the late Mr. Manby’s 
family and the secretary of the Institution of Civil Engi- 
neers, completely justified the paragraph which appeared 
in our last issue, and which afforded the explanation re- 
quired, on behalf of the numerous old and tried friends 
of Mr. Manby, to account for their absence at his 
funeral.--Eb. Ki] 





NOTES FROM THE SOUTH-WEST. 

The Severn Tunnel.—The Directors of the Great Wes- 
tern Railway report that satisfactory progress has been 
made with the works of the Severn Tunnel. During the 
last six months 1350 yards have been completed, and 450 
yards arched. Out of a total length of 7664 yards, about 
5050 yards of permanent tunnel have now been completed, 
and a further length of 2050 yards has been arched. In 
anticipation of the completion of the tunnel, arrangements 
have been made for doubling the Bristol and South Wales 
Union Railway, from the junction of the tunnel railway to 
the main line near Bristol. The contract for the work 
has been let with a view to its completion contempo- 
raneously with the tunnel. 


Cardiff.—Business in steam coal has again been quiet. 
There is not much demand outside contracts. Prices 
remain, however, without much alteration. The patent 
fuel market continues to display a more healthy condition, 
and prices show an advance of 3d. per ton. The house 
coal trade remains quiet. Inthe iron ore market there is 
not any material change. Last week’s clearances com- 
prised 106,773 tons of coal, 1089 tons of patent fuel, and 
741 tons of iron. From Bilbao there arrived 5532 tons 
of iron ore, and 1068 tons came to hand from other 
sources, 


Great Western Extensions.—During the past half-year a 
loop line to Weston-super-Mare, about four miles in 
length, and an extension of the Bridport Railway to the 
harbour at Bridport, a distance of two miles, have been 
opened for traffic. The construction of the Bodmin line 
has been commenced. 


South Wales Coal and Iron.—The shipments of coal and 
iron for July from the South Wales ports were large. From 
Cardiff the shipments of coal were, with one exception, the 
largest yet recorded in any one month. The largest 
record was made in May, when the shipments reached 
nearly 660,000 tons of coal to foreign parts. The exports 
of coal last month were: Cardiff, 639,460 tons ; Newport, 
145,811 tons; Swansea, 71,862 tons; Llanelly, 6585 tons, 
The shipments of coal for July, 1883, were: Cardiff, 
538,373 tons; Newport, 131,602 tons; Swansea, 84,013 
tons; Llanelly, 3792 tons. The coastwise shipments last 
month were :—Cardiff, 91,546 tons ; Newport, 77,484 tons ; 
Swansea, 62,518 tons; Llanelly, 14,728 tons. The ship- 
ments coastwise for July, 1883, were: Cardiff, 99,024 
tons; Newport, 92,807 tons; Swansea, 67,436 tons; 
Llanelly, 12,539 tons. The shipments of iron were; 
Cardiff, 10,012 tons; Newport, 13,791 tons; Swansea, 
512 tons. From Cardiff were also shipped last month 
2734 tons of coke; from Newport, 48 tons; and from 
Swansea, 65 tons. There were also shipped from Cardiff 
20,069 tons of patent fuel, and from Swansea, 34,301 tons, 
The return, as a whole, indicates an increased demand for 
coal and iron in foreign markets, but a decrease in the 
demand for coal in the home market. 


New Works on the Great Western.—A vote of the pro- 
prietors of the Great Western Railway Company has been 
taken for the following expenditure: Doubling Bristol 
and South Wales Union Railway, on account, 50,000/. ; 
Slough to Taplow, widening line, 5000/.; Reading to 
Didcot, widening line, on account, 10,000/. ; Exe Valley 
Railway, 10,000/. ; additional platforms at Paddington 
and sidings at West London Junction, 15,000/. ; sidings 
and works at sundry stations, 30,000/. ; locking gear, 
Pembrey to New Milford, 10,000/. ; Plymouth, lengthen- 
ing graving dock, 10,003/. ; West Kirby extension, joint 
line, on account, 20,000/. ; Quaker’s Yard to Merthyr, 
joint line, on account, 20,000/. ; subscription to Newent 
Railway Company, 50,000/.; subscription to Ross and 
Ledbury Railway Company, 50,000/. ; total, 280,000/. 


Newport.—There has not been quite so much activity 
in steam coal. The house coal market continues quiet. 
The arrivals of iron ore have been up to the average. 
The manufactured iron and kindred trades continue 

uiet, and substantial orders are far from numerous, 
Last week’s coal clearances amounted to 49,877 tons. 
There were received from Bilbao 6340 tons of iron ore, 
and 4800 tons came to hand from other sources. 


Rhymney Railway.—The works on the authorised lines 
between Quaker’s Yard and Cyfarthfa are being prose- 
cuted with vigour, and the directors expect that they will 
be able to carry over them the whole of the traftic of 
Messrs. Crawshay Brothers by January 1, 1885. 


The Forest of Dean.—There are indications of a slightly 
increased activity in the Forest coal trade. There isa 
fair demand for the Coleford ‘‘ high deep” for steam pur- 
poses. There is no change to report in the iron trade 
of the district. 

Briton Ferry.—On Monday the Vernon Iron and Tin- 

late Works, which were purchased a few weeks since by 

r. KE, E. Morgan,were restarted, The starting of the 
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machinery was witnessed by a large number of spec- 
tators. 

Rhondda and Swansea Bay Railway.—The engineers of 
Messrs. S. H. Yockney and Son, report that during the 
past six months the contractor has made steady progress 
with the works, and the new railway in the Avon Valley, 
from Cwmavon to Cymmer, is, with a few exceptions, 
ready to receive the permanent way, which is being 
delivered. ‘This portion of the main line will probably be 
ready to open for goods and mineral traffic in the course 
of the coming autumn. With the exception of some 
short lengths at the junctions, the permanent way of the 
Port Talbot branch has been re-laid and ballasted from 
the port to Oakwood Colliery, a distance of four miles, 
and the mineral traftic is being worked over it, pending 
completion, under a temporary arrangement with the 
freighters. This traffic is considerable. The formation 
of the Swansea extension line is in progress, and the shaft 
of the Neath River Tunnel requires to be sunk but a short 
depth further before the driving of the tunnel itself can 
be proceeded with, 

Newport Gas Company.—A new tank and gasholder at 
Crindaw are nearly completed, and the directors have 
entered into contracts for the erection of a retort-house, 
purifying house, engine-house, and other buildings, which 
are satisfactorily proceeding. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Falling off in the Coal Trade.—The return just issued of 
the coal sent from the Yorkshire collieries to Hull shows 
a marked falling off, which on the whole was pretty 
evenly divided between the collieries in both South and 
West Yorkshire. The quantity forwarded last month by 
the whole of the Yorkshire collieries was 104,560 tons, or 
a decline of more than 33,000 tons when compared with 
the month of July, 1883. The tonnage of the past seven 
months was 7,164,810, a decrease of 26,000 tons as com- 
pared with 1883, 

York Gas Company.—At the half-yearly meeting of the 
York United Gas Light Company the report was adopted. 
It was resolved to declare a dividend of 5s. per share upon 
the old shares, and 3s, 6d. per share on the new shares. 
The directors were then re-elected, and it was resolved 
that their remuneration should be increased from 600/. to 
900 guineas per annum. A resolution authorising the 
directors to raise a sum of money not exceeding 20,000/. 
by loan was adopted. 


North Central Wagon Company, Rotherham.—The re- 
sort of the directors of the above company for the past 
tl to be submitted to the next meeting of proprie- 
tors, shows a balance of 4338/. 3s. 9d. available for dividend, 
and the directors recommend that a dividend at the rate of 
6 per cent. per annum for the half-year, free of income tax, 
be declared, the sum of 500/. carried to the reserve fund, and 
the balance of 124/. 13s. 10d. carried to next half-year. 


The North-Eastern Railway and the Hull and Barnsley.— 
At the half-yearly meeting of the North Eastern Railway 
Company, heid at York, Mr. John Dent-Dent, the chair- 
man, referred to the Hull and Barnsley Railway and 
Dock (Money) Bill, and expressed himself as somewhat 
startled at the course which the authorities of the House 
of Commors had taken with respect to the Bill. Mr. 
Reinhardt, of Scarborough, complained of the selfish policy 
of the company in opposing the Hull and Barnsley 
Company, and Mr. Maxstead, of Hull, called attention to 
the decreased tonnage of Hull as compared with Goole 
and Grimsby, and urged a reduction of rates for the third 
port. The chairman thought the matter was more a 
question for the traffic manager. 





Tue PanamMa Canat.—Considerable deliveries of plant 
have still to be made in connection with the Panama 
Canal works. Among this plant may be mentioned 
1500 trucks, 28 locomotives, 23 dredgers, 3 hopper barges, 
25 portable steam engines, 20 steam navvies, &c. Alto- 
gether plant has been ordered to the aggregate value of 
1,400,000/. The aggregate quantity of earth which has to 
be removed to render the canal available for navigation 
is 120,000,000 cubic metres. Two-thirds of the earth thus 
to be excavated will be removed in a dry state, and the 
balance of one-third will be dredged. 





Hertrorp Corporation Town Water Works.—The 
** Abyssinian” tube well for the entire supply of the town 
of Hertford, has been completed by the contractors, 
Messrs. Le Grand and Sutcliff, with most satisfactory 
results. The size of the tube well is 7}in., and at 81 ft. the 
chalk springs are so abundant, that the yield is over 100 
gallons per minute, or about 150,000 gallons perday. The 
pumping, when necessary, can be continued night and 
day with a very small amount of attention, as the motor 
is a powerful water-wheel worked by the River Lee. The 
contrast between the clear and sparkling water from the 
Artesian spring and the turbid water i the river is very 
marked. This well affords a further illustration of the 
fact stated by Mr. Robert Sutcliff at the recent Water 
Supply Conference held at the Health Exhibition, that it 
frequently happens there is abundance of good water to be 
found on the banks of the river that is no longer itself fit 
for supplying water for dietetic puposes. The total saving 
of the expense of filtration is also a very important item, 
which might to some extent bye ge rerme the London 
water companies for the expense of obtaining their sup- 
plies from sources that need no outlay on this head. The 
total cost of the tube well, including cast-iron connections 
to pumps, was under 150/., so that town supplies on this 
system cannot be considered extravagant, 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig Iron Market.—Last Thursday’s market was 
firm, and transactions were reported on forenoon Change 
at 41s. 6d. to 41s. 7d. cash, also at 41s, 8d. to 41s. 9d. one 
month, the close being buyers at the top prices, and 
sellers wanting 4d. more per ton. The prices in the after- 
noon ranged up to 41s. 8d. cash and 41s, 10d. one month, 
and the market closed nominally at those rates. The tone 
of the market was less firm on the following day, business 
being done during the forenoon at 41s. 8d. down to 
41s. 64d. cash, also at 41s. 9d. and 41s, 8hd. one month, 
the close being sellers at 41s. 64d. cash and 41s. 84d. one 
month, with buyers offering 4d. per ton under. Trans- 
actions were reported in the afternoon at 41s. 6d. and 
41s. 54d. cash, also at 41s. 74d. and 41s. 7d. one month, 
with sellers at the close asking 41s. 54d. and 41s. 74d. 
cash and one month respectively, and buyers at 4d. less 
perton. The market was steady on Monday, and trans- 
actions were reported during the forenoon at 41s. 5d. and 
41s, 54d. cash, the market clos:ng with sellers at 41s. 54d. 
cash and 41s. 74d. one month, and buyers near. Busi- 
ness Was transacted in the afternoon at 41s. 6d. and 
41s. 5)d. cash, also at 41s. 74d. one month, the top 
quotations being asked by sellers at the close, with 
buyers offering 4d. lower per ton. Flatness was the 
rule in yesterday’s market, business being reported in 
the forenoon at 41s. 5d. to 41s. 4d. cash, also at 
41s. 7d. down to? 41s. 6d. one month, with sellers at the 
close at 41s. 44d. cash and 41s.64d. one month, and buyers 
at 4d. per ton lower. An advance was made in the after- 
noon to 41s. 5d. cash and 41s. 7d. one month, which 
buyers were offering at the close, with sellers at 4d. 
higher per ton. Business was done this forenoon at 
41s. 54d. and 41s. 6d. cash, also at 41s. 7d. to 41s. 8d. one 
month, the close being buyers at the top prices and sellers 
asking 4d. per ton more. In the afternoon 41s. 7d. cash 
and 41s. 9d. one month were reached, and the market 
closed with sellers at those quotations and buyers near. 
The advancein the quotations towards the end of last 
week seems to have been due in great measure to the fact 
that a number of ‘‘ bears” were continuing to cover their 
over-sales, which they were almost compelled to do by 
reports having been circulated as to large contracts having 
been closed for new shipping on the Clyde, to the extent, 
it was said, of 50,000 tons at least, and that there were 
inquiries regarding something like other 50,000 tons. But 
when it became generally known, or believed, that the 
reports were greatly exaggerated the tone of the pig-iron 
market fell away in a somewhat marked manner. Trade 
in the iron-consuming branches of business is exceedingly 
unsatisfactory, and the foreign demand for pig iron is still 
far from being encouraging, the reports from the Continent 
and the United States showing no improvement. There 
have certainly been some large buying operations within 
the past week or ten days, but they have been almost en- 
tirely of a speculative character, for so soon as the buying 
ceases the market inclines to settle down. Some of the 
ironfounders are consuming considerable quantities of pig 
iron, but the makers of malleable iron are very short of 
orders in nearly all cases. There are still 95 blast fur- 
naces in actual operation, as compared with 114 at this 
time last year. Theshipments of pig iron for last week 
amounted to 9727 tons, as compared with 9544 tons in the 
preceding week and 14,054 tons in the corresponding 
week of 1883. They include 1300 tons to the United 
States, 1099 tons to Canada, 275 tons to Australia, &c., 200 
tons to Italy, 1540 tons to Germany, 959 tons to Holland, 
100 tons to Belgium, 150 tons to Spain and Portugal, 150 
tons to China and Japan, and lesser quantities to other 
countries. The stock of pig iron in Messrs. Connal and 
Co’s. public warrant stores stood at 586,836 tons yesterday 
afternoon, as against 587,306 tons yesterday week, the 
decrease for the week being 470 tons. 


Japanese Students for Glasgow University.—News has re- 
cently been received in Glasgow stating that fourteen 
Japanese had arrived in Chicago, nine of whom intend to 
enter the University of Glasgow. That institution has 
already educated a number of Japanese students, more 
especially in natural philosophy and engineering ; and it 
is pleasing to learn that it is attracting an increased 
number of them. It is expected that the young subjects 
of the Mikado will also apply themselves to acquiring a 
practical knowledge of some of the important industries 
carried on in and around Glasgow. A better place could 
not have been selected for giving these students a prac- 
tical training. 


Strikes on the Clyde.—After being out on strike for a 
considerable number of weeks, a large party of the 
rivetters and holders-on employed by Messrs. Russell and 
Co., shipbuilders, Greenock and Port-Glasgow, have 
returned to their work within the past few days, on the 
employers’ terms as to wages. On Monday fortnight a 
large number of the same class of workmen employed by 
Messrs. Barclay, Curle, and Co., alse came out on strike 
in consequence of a dispute regarding the rates of pay- 
ment for the work on which they were engaged. In the 
course of last week, however, they returned to their work, 
having arrived at an amicable arrangement with their 
employers. 


The Smoke Nuisance in Glasgow.—At a meeting of the 
Town Council of Glasgow, held last Monday, in answer 
to a series of questions put by one of the members, the 
chief constable stated that the number of observations of 
chimney stacks made by the police in Glasgow during the 
year 1883 was 1312 ; that immediately after each obser- 
vation a notice was served on the proprietor of the 
particular works or premises that such an observation 
had been made; that in 132 cases reports were made to 
the Procurator-Fiscal ; that in 70 of those cases no pro- 





ceedings were taken; and that in 25 cases the parties 
were tried and acquitted, while in 37 cases the parties 
were convicted. 


Steel Company of Scotland.—At a meeting of the directors 
of the Steel Company of Scotland held in Glasgow to-day, 
it was agreed to recommend (subject to audit) the pay- 
ment of a dividend for the past six months at the rate of 
74 per cent. per annum, free of income tax, after writing 
off for depreciation the sum of 17,000/., adding 2,000/. to 
the reserve fund (which now amounts to 15,000/.), and 
carrying forward to next year about 2400/. Considering 
the state of depression under which the steel trade has for 
some time been labouring, such a dividend is very grati- 
fying. The dividend for the corresponding six months 
of last year was 7 per cent. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Market.—Y esterday there was again 
only a moderate attendance on ’Change, and there was a 
dull market. No. 3 Cleveland pig was quoted at 36s. 6d. 
per ton. With only two-thirds of the blast furnaces of 
the North of England in operation and stocks increasing, 
it is not surprising that there were reports in circulation 
that sales of pig iron had been made recently at prices 
below those of the combination figures. It was stated, 
although it was not believed in well informed circles, that 
a large firm of makers in Cleveland had disposed of 10,000 
tons of pig iron to a Glasgow buyer at 36s. per ton. It is 
anticipated that owing to the local holidays this month, 
when the finished iron works will be laid idle for several 
days, the stocks of pig makers will be very considerably 
increased. There is a general opinion that pig iron will 
be lower in price before there can be any improvement in 
trade, and many people think that before the year closes 
combinations and restrictive arrangements will be aban- 
doned, and the weakest will be left to go to the wall. 
Trade is certainly very bad at present. 


Engineering and Shipbuilding.—The northern rivers 
are now very dull for want of work. Most of the ship- 
yards are idle and in many of the engineering shops there 
is very little doing. Some of the bridge builders are, 
however, rather exceptionally busy and there is a fair 
amount of locomotive building in hand. On Saturday 
Messrs. Richardson, Duck, and Co., South Stockton, 
launched a fine iron screw steamer for Messrs. William 
Johnston and Co., of Liverpool. She is engined by Messrs, 
Blair and Co., of Stockton, and will be 460 nominal horse- 
power. 

The Steel Trade.—Last week the first charge was put 
into one of the new steel furnaces which have been erected 
by the Weardale Iron and Coal Company at Tudhoe Iron 
Works, Spennymoor, for the manufacture of Siemens steel.. 
This is satisfactory news to the Spennymoor people. A 
different state of affairs unfortunately exists at Middles- 
brough. Messrs. Bolckow, Vaughan, and Co.’s great 
steel works at Eston, Middlesbrough, have been idle for 
a fortnight, and there is no probability of their being 
started for some time. These works can produce about 
5000 tons of rails per week. It is stated that if Bolckow, 
Vaughan, and Co., had had the good fortune to secure 
the whole of the steel rail orders which have been given 
out this year they would not have been sufficient to have 
kept their gigantic works in full operation. 


The Salt Trade.—A new company has been formed ta 
sink for salt at Haverton Mill, Middlesbrough. On behalf 
of this company Mr. Vyvyan, of Whitehaven, has been 
intrusted with the boring operations. Mr. Vyvyan is the 
engineer who carried on the sinking operations for Messrs, 
Bell Brothers and for Messrs, Allhusen, 


The Coal and Coke Trades.~—There is no alteration in 
the coal and coke trades. 








QUEENSLAND Rattways.—Three branch lines have been 
recently opened in Queensland. These are the South 
Brisbane branch, which leaves the Main Southern and 
Western line, near Sherwood, and passing through the 
agricultural districts of Yeerongpilly and Boggo, comes 
to a terminus near the Dry Dock, South Brisbane ; 
the first section of the Killarney branch, which leaves the 
main line at Warwick, both of which traverse agricultural 
country ; and the first section of the Brisbane Valley 
branch line. On both sections of the Logen, railway 
work has been considerably delayed by rains which have 
fallen in those districts of late. On the first sections 
bridgework has been making good progress where the 
timber is available, but the earthwork has not been re- 
sumed since the rains. About 45 per cent. of the sleepers, 
and about half the ballast required, are now ready on 
various parts of the line. On the second section a fair 
amount of bridgework has been done, but very little 
earthwork has been executed. The bridge over Log 
Creek has been begun, and piles are driven for two sets 
of fluod openings, both on the Beenieigh branch. The 
ironwork required for the bridges is now on the ground, 
and some of the cylinders for the Logan Bridge have been 
received and forwarded by steamer to the site. The 
second section of the Killarney branch is now in progress; 
clearing has begun, and contracts are let for some of the 
cuttings, and for half the ballast. On the Bundaberg 
line, which is now opened to Mount Parry, some small 
works are still in progress. Tenders have been received 
for the Kilkivan branch, but as none of these were con- 
sidered eligible, fresh tenders are now invited, and plans 
are on exhibition in Sydney, Melbourne, and Adelaide, 
as well as in Brisbane, 
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COMPOUND ACCUMULATOR PUMPING ENGINES FOR BUENOS AYRES GREAT SOUTHERN RAILWAY COMPANY. 


CONSTRUCTED BY 


MESSRS. TANNETT, WALKER, AND CO., ENGINEERS, LEEDS. 
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THE BOARD OF TRADE AND THE 
SOUTH-WESTERN RAILWAY, 

Arrarrs on the South-Western Railway appear 
to be in a bad way : indeed, to judge by the report of 
Colonel Rich on the Downton accident, and its 
accompanying letter addressed to the company 
from the Board of Trade which have just been pub- 
lished, they could not be much worse. A perusal 
of these documents gives rise to very unpleasant 
feelings, for whereas in most so-called railway 
accidents, whether arising from individual neglect, 
stupidity, or some unpreventible cause, there is 
generally a feeling of hope for the future, it would 
seem that upon the South-Western Railway there 
exists a most deplorable state of things, the only 
remedy for which, in the opinion of the Board 
of Trade, consists in a ‘‘ complete reform in 





the management and in the working of the rail- 
way, a thorough examination of the system and 
stock, and that the drivers, stock, and various 
parts of their line and trains should be classi- 
fied.” Had such recommendations been given 
to some third-rate railway company in Ireland, 
perhaps no particular notice would have been 
taken of it, but that it should be found necessary 
to administer censure so grave to one of the 
best known railways running into London, fre- 
quently conveying Her Majesty, and which has 
for years paid a good dividend, is in the highest 
degree discreditable, and we fear it must be con- 
fessed that the expressions, severe as they are, have 
been fully deserved. 

The story of the accident itself is soon told. It 
seems the Salisbury and Wimborne branch of the 
South-Western Railway is a single line, which has 
been opened for traftic for more than eighteen years, 
and is still laid with rails which weigh only 70 lb. 
to the yard, and which are fixed in chairs weighing 
but 24 lb. each. Upon this the inspector remarks 
that ‘‘a railway with so light a permanent way 
would not be allowed to be opened for traffic at the 
present time.” On the afternoon of the 3rd of June, 
a close-coupled train, consisting of two engines and 
tenders, and eight passenger vehicles, left Salisbury 
five minutes late, and having stopped at Downton 
proceeded on a falling gradient of 1 in 78 towards 
Breamore. When about 1} mile from Downton, 
however, part of the train left the rails and ran 
over the bank, about 6 ft. high, into a wet ditch, 
with the result that five people were killed and 
forty-one more were seriously injured. The pilot 
engine and tender kept the line, as did also the 
train engine, but the tender of the latter and 
all the vehicles left the rails. The two engines 
and the front brake vans ran on for a distance of 
501 yards, and stopped in safety, but the remainder 
of the train turned over and was almost entirely 
wrecked after running 217 yards. All the carriages 
and vans had two pairs of wheels, with a wheel base 
of 10 ft. 6 in. ; they weighed from 6 to 7} tons 
each, and measured about 21 ft. from butfer to 
buffer, and their age varied from twenty to twenty- 
four years each. The falling gradient of 1 in 78is 
amile in length, there is then a quarter of a mile 
level ground, and the place where the train left 
the rails was on a curve of about 30 chains radius. 
And what is the conclusion arrived at by the 
Government inspector ? He says: ‘‘ I have no hesi- 
tation in stating that the accident was caused by 
the train having been run at too great speed over 
a weak road. The train having two engines and 
eight short vehicles, with short wheel bases, was 
not calculated to run steadily at great speed over a 
line of such gradients and curves ;” and, further, 
‘*T have no doubt that it was the force and the 
weight of the engines that first displaced the per- 
manent way.” ‘This is not at all unlikely, though 
we may mention that Mr. Adams, the locomotive 
superintendent of the South-Western Railway, at- 
tributes the cause of the train running off the line 
to the breaking of the coupling between the front 
brake van and the vehicle behind it. It should be 
mentioned that the only reason for having two en- 
gines on the train was to enable the pilot engine to 
get to Verwood that it might bring back a goods 
train; the single line not being worked by a train 
staff as usual, but by telegraph. 

It is not, however, the accident at Downton 
alone which has brought upon the South-Western 
Company such remarkable censure as that we have 
referred to. The Government inspector draws par- 
ticular attention to the fact that there have been 
three cases of passenger trains leaving the rails on 
this line, since September last. The first, at Ports- 
mouth, which was due to the bad construction of 
a coach ; the second, at Brockhurst, caused by ‘“‘a 
train made up of inferior rolling stock being run at 
express speed along an old and very light permanent 
way,” while Colonel Rich remarks there is ‘‘ no room 
to doubt that a great deal of reform in the manage- 
ment and improvement in the working of. this rail- 
way is required.” Upon the subject of brake 
power Colonel Rich is somewhat vague. We are 
told that if the Downton train had been fitted with 
a good continuous brake the driver might have 
checked the speed and oscillation without endanger- 
ing the safety of the train. This may be true, but 
it appears as though the object of the drivers was 
to run quickly, since both of them kept steam on 
all the way down the incline of 1 in 78 and until 
the accident took place. It was certainly possible 
to have run at a safe speed without steam, and by the 





use of the steam brakes with which the engines 
and tenders were fitted, but as a matter of fact, the 
train ultimately broke away, and therefore a brake 
which was simply continuous and not automatic 
would have been as useless as was that in the 
subsequent accident at Penistone. 

In a recent article we drew attention to the 
remarkable similarity between the accidents at 
Downton and Penistone, and now that the cireum- 
stances and surroundings of the former are better 
known, the resemblance is rendered all the more 
striking. At Penistone, as at Downton, the acci- 
dent occurred on an embankment; the train left 
the line at a curve at high speed after running downa 
heavy gradient ; the engine and one vehicle kept to 
the embankment and ran on for over 500 yards 
although off the rails; the remainder of the train 
broke away, and uncontrolled ran down the bank, 
killing and injuring various passengers after run- 
ning over 200 yards. In almost every particular 
the two cases are nearly identical. That the cause 
of the train running off the line at Downton was 
due to the weakness of the permanent way, while 
that at Penistone was owing to the breaking of a 
crank axle, is not so much to the point. Both 
trains did leave the line and separated into several 
portions, and as we have before pointed out, this is, 
from various causes, one of the most common forms 
of railway casualties, and will no doubt continue to 

so. 

It by no means follows, however, that such a 
mishap should result in such wholesale loss of life 
and injury to passengers and stock. It has been 
demonstrated repeatedly that where such an event 
occurs, and the train is provided with an automatic 
brake, absolute, or, at least, comparative safety is 
the result ; whereas when a train is equipped with a 
non-automatic brake, or is not fitted with any con- 
tinuous brake at all, there is an unlimited capacity 
for aterrible amount of mischief. Anautomatic brake 
is specially designed to meet such contingencies, 
whereas a non-automatic brake is so constructed as 
to render it impossible to do so. The train at Down- 
ton does not appear to have been fitted with any 
brake, while the Penistone train was furnished 
throughout with the Smith vacuum brake ; but 
instead of this fact constituting an element of dif- 
ference, it in reality only adds to the resemblance, 
for both trains were on an equality in respect of 
brake power so soon as the real emergency arose. 
We are careful again to point this out, since it is 
the crucial feature in the difference between 
efficient and inefficient continuous brakes, and 
numerous accidents have made it abundantly clear 
to ordinary practical and unprejudiced minds. 

In an article on the Downton and Penistone 
accidents which appeared in the Times of the 12th 
inst., our contemporary referred to a letter which 
appeared in its columns from Mr. J. W. Grover. 
This gentleman, pointing to the Penistone accident, 
advocated a flexible wheel base as a necessity for 
meeting curves, and the Times appears inclined to 
adopt the suggestion as a remedy for preventing 
these disasters. It may be as well to consider this 
idea with a view to being assured that the real point 
is not lost sight of. We have ourselves no objec- 
tion in principle to the adoption of the flexible 
wheel base, but since it applies only to the carriages 
we fail to see how it could have prevented the 
catastrophe at Penistone, which primarily arose 
from a broken crank axle on the engine, which in 
consequence left the line; or at Downton, where 
the line was spread by the engines owing to a 
defective permanent way. The Manchester engine, 
moreover, having a four-wheel bogie in front, had a 
wheel base which was flexible so faras possible, but 
this did not prevent the engine and tender wheels 
from leaving the line, and we have no hesitation in 
saying that no amount of flexibility in the wheel 
base of the carriages, will avail to keep the train on 
the line when the engine destroys the permanent 
way and, as usually happens, the carriages break 
asunder. Easy riding may, and will no doubt, 
result from a flexible wheel base, whether of bogie 
or other type. There will probably be also a reduc- 
tion in the friction and cost of hauling, but there is 
no getting away from the fact that when all else 
has failed, the only effective appliance which 
science has provided for meeting such emer- 
gencies as those with which we have been deal- 
ing, is an automatic brake complying with the 
Board of Trade conditions. Indeed it is open to 
question whether carriages, either on the bogie 
or flexible wheel base principle, are not more unsafe 
when they are off the line, than those which are 
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more rigidly fixed to their wheels. The great 
point, however, is that when any part of a train is 
made to leave the rails, from whatever cause and 
under whatever circumstances, a controlling power, 
automatically, or otherwise applied, should be 
brought into action and remain in force, both with 
the object of bringing the train to a stand in the 
shortest possible distance, and also by holding back 
and binding the carriages together enable them 
to keep in line, and thus prolong the stop until 
they come to a stand in safety, and this is equally 
important whether on an embankment or in a 
cutting. We hold it te be our duty to repeat, and 
the public should grasp the fact, that the only 
means of accomplishing a result so desirable and 
yet so easily attainable, is by the use of an auto- 
matic brake which fulfils the conditions laid down 
by the Board of Trade. 








THE IRONFOUNDER®W’ SOCIETY. 

Tue seventy-fourth annual report of the Iron- 
founders’ Society records some progress during the 
year 1883, but not sufficient for any display of 
exuberance of delight, for its payments to out-of- 
work members exceed those of 1882. Whether 
improved methods of casting lessen the demand 
for this kind of labour, or whether the actual pro- 
duction is less in proportion than formerly, does 
not appear, but the one fact that stands out promi- 
nent in the pages of the report is that the donation 
benefit is really draining the Society dry. 

The report for 1883 consists of 152 pages, and 62 
pages of introductory matter, tables, summaries, 
and the like. The branch reports occupy 72 pages, 
and the abstract, lists of admission, exclusions, and 
obituary, 45 pages, the remainder being devoted to 
miscellaneous matters, of interest to the members. 
The total number of branches at the close of the 
year was 109, an increase of one only. The total 
number of members was 11,197, an increase of 469, 
after allowing for deaths and exclusions. The num- 
ber of members admitted was 943, and 10 were re- 
instated. The number of exclusions was 331, and 
of deaths 153, the net gain being 469 as before 
stated. The total net income for the year was 
35,4331. 11s. The principal sources of income 
were: Contributions, 27,7621. 14s. 2d. ; entrance 
fees and proposition money, 11711. 18s. 7d. ; fines, 
3671. 18s. 10d. ; reports, cards, rules, and emblems, 
5751. 16s. 8d.; levies, 6487. 15s. 7d. Auxiliary 
levy, 40191. 14s. 6d. ; bank interest, 3741. 5s. 9d. ; 
acknowledgment money from honorary and other 
members, 121]. 19s. 2d.; moneys returned—rail- 
way fares, sick, donations, and other benefits— 
2781. 19s. 7d. ; surpluses, &c., 111. 7s. 10d. The 
net income for the year was less than in 1882. 

‘hetotal expenditureamounted to 30,2331. 18s. 6d., 
which amount exceeded that of 1882 by 21961. Os. 3d. 
Of this amount the following was paid in benefits : 


ee 

Out-of-work benefit, travelling 
relief, and fares = as 11,540 19 10 

Sick benefit, doctors’ certificates 
and expenses : ee ; 6,877 0 8 
Superannuation allowance 5,166 2 7 
Accident benefit ... se a 731 10 1 

Funerals (members and their 
wives) .. ose oe ae 2,020 0 0 
Grants from the benevolent fund 95 10 0 
Strike pay (auxiliary fund) 473 16 5 
Total ... 26,904 19 7 


The payments to out-of-work members are more 
than in 1882 by about 1000/., but less than in any 
other year since 1875. Still, it means 10 per cent., 
or nearly so, of the members out of work, a fearful 
tax on those in work all the year round. There is 
also an increase of 3791. 8s. 4d. in the superannua- 
tion allowance, which increase is likely tu grow in- 
stead of lessen. The expenditure for strikes is 
nearly double that of 1852, but the sum is nota 
large one; indeed the Society, as a rule, is toler- 
ably free from labour disputes. 

The other expenditure, for management, &c., 
may be summarised as follows : 


Salaries : £s. d 

Central office and 109 branch secretaries 1084 15 2 

e mx presidents 105 0 2 

2 as treasurers 47 1 3 

< x auditors... 97 11 4 

Stewards, check, cash, and trade 14216 5 
Delegations, executive, council, and 

committees oe = re 326 19 10 
Printing and eee, including em- 

blems, reports, rules, books, &c. ... 1005 910 
Postages, parcels, telegrams, money 

orders, &e. ... ms i : 199 10 3 











£s. d. 
Banking expenses and Joss of timo 24 14 10 
Sundry goods for office and branches 78 3 9 
Rent, fuel, gas, insurances, rates and taxes, 
ae aie oad a9 w CLs 9 
Law costs and charges - A aan 13 4 
Appeal committee and treasurer’s bond ... 9 6 6 
Total ... ... 3473 16 5 


The remainder consists of cash returned and 
loans repaid, 691. 6s. 5d. ; special audit and repairs, 
4]. 14s. 8d. ; and cost of Mr. Guile’s memorial (late 
general secretary), 71l. 1s. 2d. From the total 
under the head of management expenses must be 
deducted 575/. 16s. 8d. cash received for reports, 
rules, cards, emblems, &c., leaving a total outlay 
of 2898/. for the whole of the Society, about a 
penny-farthing per member per week for the year. 

The general office accounts show an income of 
26181. 14s. 2d., including balance from 1882. The 
expenditure shows cost of office, secretary, and 
assistant, 247]. 13s.; executive committee, chair- 
man, and auditors, 49/. 19s. 6d, ; rent, taxes, fuel, 
gas, &ec., 74/1. 13s. ld. ; delegations, 35/. 13s. 9d. ; 
and delegates revising the rules, day sittings, 
1861. 5s. 8d. The remainder was general expendi- 
ture. 

The cash balance at the close of the year was 
26,0301. 9s. 10d.; at the close of 1882 it was 
21,1301. 17s. 5d., showing a clear net gain of 
4899]. 12s. 5d. The arrears owing are not given, 
as they are not reckoned as assets. Some informa- 
tion is given in the report as to the production of 
pig iron in the United Kingdom and in the United 
States, during the last four years; and also in 
another table the make of Scotch and Cleveland 
pig iron, the prices, shipments, and stocks, the 
number of blast furnaces, &c. These statistics are 
a new feature in the report, and deserve to be ex- 
tended and amplified. The secretary also reprints 
the Provident Nominations and Small Intestacies 
Act, 1883, for the information of the members. 

The amounts paid for donation, superannuation, 
sick, funeral, and accident benefits for the last 
thirty-six years, are as follows: 


£ sa: 
Donation (out-of-work) benefit 551,133 13 10 


Superannuation allowance 66,803 11 0 
Sick benefit... see Re 145,089 11 10 
Funeral benefit (members and 

their wives) ... a 43,095 5 4 


Accident benefit 29,343 11 1 


Total (including omitted 
farthings) wr 835,465 13 3 

The first has amounted to 8d. per member per 

week ; the second Id., and sick benefit 2}d. per 

week. The others are $d. and a jd. respectively. 

The above are exclusive of sums paid away for 

strikes. This revords the work done by one of the 
oldest trade unions in the country. 








THE WEATHER OF JULY, 1884. 

Tue weather of July has been different in dif- 
ferent parts of the British Isles. There has been 
a continuance of wet, and where rain has not fallen 
the sky has been overcast, and the atmosphere 
murky and muggy. These conditions were un- 
favourable to the growing wheat crop which needed 
drying breezes and bright sunshine. The moisture 
was, however, suitable to the root crops. The 
eastern and central districts had certainly the best 
weather, while the southern and western expe- 
rienced continued and excessive rain. The mean 
atmospheric pressure and temperature at extreme 
positions, to which the Isle of Man is central, were 
as follows : 





Difference | Mean | 








ae Mean | Difference 
Positions. Pressure, | from N: ormal.| — from Normal. 
| Ses) eee 
in. | in. | deg. deg. 
North 29.83 | nil. | 55 above 1 
South -96 below 0.06 | 61 below 2 
West 82 99 ll 59 above 1 
East a .91 ae 62 ae 
Central -88 ” 04 59 nil. 
} 





~The distribution of rain, in frequency and amount, 
may be roughly estimated from the following re- 
sults : 





Places. | Rainy Days. Amount. ee eee: 
in. in. 
Sumburgh .. - 13 1.42 below 0.64 
Scilly .. oe ste 24 4.78 above 2.82 
Valencia oe ee 26 6.93 » 3.34 
Yarmouth .. ofa 12 2.76 below 0.06 





The daily general directions of the wind currents 
give a resultant from §8.S.W., whereas the normal 
resultant for the month is W. The general ten- 
dency of the air having been from S.S.W., 
accounts for the frequent and heavy rain in the 
south-west of England and over Ireland, while the 
east of England and Scotland had even less than the 
seasonable quantity, and on comparatively few days. 
There was more than double the usual rainfall at 
Scilly and Valencia. 

The mean distribution of atmospheric pressure 
was in accordance with the resultant of the winds, 
having been less than the normal values in the 
west and in the south, while it was normal in the 
north and east. Pressure on the whole was re- 
markably uniform, and, with few exceptions, the 
winds were light and variable. Pressure reached 
30.2 in. on several days, and the least height of the 
barometer was 29.2 in., while a cyclonic disturb- 
ance was passing east-north eastward to the north 
of Scotland on the 17th. The mean temperature 
on the whole was about normal, but in the south 
there was a defect of 2 deg., while the east had an 
excess of the same amount. The highest tempera- 
ture, 88 deg., occurred at Greenwich on the 4th ; 
the lowest, 35deg. at Wick on the 20th. Rainfalls 
exceeding 1 in. in twenty-four hours were measured 
at Wick on the 6th, 1.14; at York on the 11th, 
1.63 ; at Valencia on the 14th, 1.75. On the 6th, 
at 3 p.M., a thunderstorm occurred at Kew accom- 
panied by unusually heavy rain, the self-recording 
gauge registering a fall of 0.88 in. in forty minutes. 

The Ist to the 7th was a period of dry heat and 
bright sky. The 8th to the 14th had moderate heat, 
overcast sky, and excessive rain. The 15th to the 
21st experienced chilly nights and damp days; the 
22nd to the 3lst was cloudy, showery, and unsettled. 
These varying conditions were attended by a re- 
markable series of severe thunderstorms, nearly all 
confined to Great Britain ; from the 2nd to the 6th, 
9th to the 16th, 19th, 24th, to the 27th, no day 
escaped without one or more. An estimate of clear 
days gives eleven to the east and central districts 
and only four to all other districts ; while overcast, 
dull, and gloomy weather varied in prevalence 
between eighteen in the north and eight in the 
central district. Fog and haze were more than 
usually prevalent. The duration of bright sun- 
shine, estimated in percentage of its possible dura- 
tion during the four weeks ending the 28th, was 
only 33 for these islands generally ; 38 for east 
England, 37 for south-west England, 35 for the 
Channel Isles, 34 for south England, 33 for south 
Ireland, 32 for north and west Scotland, and 31 
for north Ireland and north-east England, and 
about 30 for east Scotland, north-west and central 
England. 

Wheat cutting had not yet commenced anywhere, 
and promised to be late. It may be added tiat 
from the mean of 63 years, wheat cutting com- 
mences August the 6th; but the amplitude is 
large, having been as early as July the 15th, and 
as late as September the 4th. According to the 
same series of years, the mean date when harvest 
finishes is September the 14th, and here again the 
amplitude, is large, having ended as early as August 
21st and as late as November 11th. 








MR. CHARLES MANBY, F.R.S. 

In recording the death of Mr. Charles Manby, 
which occurred on the 3lst ult., we are carried 
back in thought through the whole series of 
engineering achievements which, more than any- 
thing else, distinguish this century from all that 
have preceded it. The marine engine, the iron 
ship, the modern iron manufacture, and the loco- 
motive, occupied, at one time or another, his atten- 
tion, and generally in the early and most difficult 
phases of their construction. But honourable and 
useful as his career may have been when acting 
as a private engineer, or serving the interests 
of powerful manufacturing companies, his repu- 
tation rests to a far greater extent on the 
result of his labours on behalf of the Institu- 
tion of Civil Engineers. In the year 1839 
he became the secretary to that body, and 
since then he has never ceased to display a pro- 
found regard for its welfare. For eighteen years 
he was the paid secretary, and during that interval 
a most notable change was worked in the body 
which he served, and the appreciation in which it 
was held by the public. At the commencement 
it was hardly acknowledged among the scientific 
societies of the country, while at the end it was the 
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centre and focus to which all members of the pro- 
fession spread over the entire globe, looked as the 
visible embodiment of the science which they prac- 
tised, and statesmen and nobles were proud to be 
present at its gatherings. Much of this was doubtless 
due to the same causes which so enormously increased 
the material resources of the country during that 
eriod, but still immense credit must be given to 

Ir. Manby’s exertions. His skill in languages 
and his Continental experience, put him in corre- 
spondence with all the foreign scientific men who 
visited this country, and while rendering much 
service to them he was able to further the interests 
of the Institution. He was a member of the Scien- 
tific Commission appointed by M. Lesseps to con- 
sider the projected Suez Canal, and was joint secre- 
tary with M. Barthelemy St. Hilaire, until the affair 
took a commercial aspect, when he resigned, He 
arranged the successful reception accorded to Mar- 
shall Soult, when he came to attend the coronation 
of the present Queen, and so effectively did he 
accomplish his task that he received an auto- 
graph letter from Louis Phillipe acknowledging his 
courtesy. He was much concerned in the pre- 
liminary work of the great Exhibition of 1851, and 
he it was who propounded the idea of the guarantee 
fund, which rendered the execution possible ; in- 
deed there is scarcely any great movement of his 
time in which he did not take part, winning honour 
for himself and esteem for the body he so ably 
represented, 

Mr. Manby was born in 1804, and was partly 
educated at St. Servan, in France, with the view of 
adopting a military career. The battle of Waterloo, 
however, inaugurated a peace which was expected 
to put an end to the profession of arms, and he was 
consequently apprenticed to his father’s firm at the 
Horsely Iron Works in Staffordshire, and at the 
expiration of his indentures, he went to work at the 
East and West India Docks. There he came under 
the notice of Rennie and Telford, and for a time he 
was in Telford’s office. Mr. Aaron Manby, his 
father, patented the oscillating marine engine, and 
he made the drawings and helped to construct the 
first engine, which was tried in a small boat belong- 
ing to Mr. Charles Wye Williams. In 1820 there 
was built the first vessel entirely constructed of 
iron, the Aaron Manby, and Mr. Charles Manby 
went to sea in her as engineer, under the command 
of Captain (now Admiral Sir Charles) Napier. The 
first voyage was from London to Paris, where the 
cargo was landed without transhipment. 

We next find Mr. Manby in Paris, superintend- 
ing the erection of gas works for the firm of Manby, 
Wilson, and Henry. After that he became the 
manager of the Charenton Iron Works, where he 
built steamboats both for the Government and 
private users, and turned out plant for the manu- 
facture of iron, an industry which greatly benefitted 
by his ingenuity and skill. From there he went to 
Creusét, where he remodelled much of the ma- 
chinery. Before he had been there very long the 
French Government appointed him chief engineer 
to the State tobacco factories, and consequently he 
returned to Paris. At the end of 1829 he became con- 
nected with the Beaufort Iron Works, South Wales, 
where he stayed until 1835, at the same time 

ractising asa consulting engineer in the neigh- 
ae For a short time he was connected with 
the Ebbw Vale Iron Works, and with the Bristol 
works of Messrs. Harfords, Davies, and Co., and then 
he came to London, and commenced practising as a 
civil engineer, making the warming and ventilating 
of buildings his speciality. In 1839, Messrs. Simpson 
and Bramah approached him with the proposition 
that he should become secretary to the Institution 
of Civil Engineers. He first acted in that capacity 
on March 5th of the same year; on May 28th he 
was formally proposed for the office, and on 
June 21st he was elected. After eighteen years’ 
service he resigned the active duties of the position, 
retaining, however, the place of honorary secretary. 
His leave-taking was the occasion of a very cordial 
demonstration of the esteem in which he was held 
by the members and his personal friends. Four 
hundred and seventeen of them joined together 
in presenting him with a service of plate and 
purse of 20001. These were conveyed to him ata 
special meeting on May 23, 1857, by George Robert 
Stephenson, the then President, who in a short 
speech said that Mr. Manby’s presence had infused 
a now spirit into the Institution, and had resulted 
in increased numbers, better papers, and in the 
improved Transactions, which had become the text- 
book of the profession, 








After Mr. Manby’s resignation he represented the 
firm of Messrs. Robert Stephenson and Co., both in 
London and abroad, and his former position devolved 
upon Mr. Forrest, the present courteous and able 
secretary, under whose care the progress instituted 
by his predecessor has been maintained, and much 
that was scarcely in embryo when he left, is now 
bearing abundant fruit. Mr. Manby was still on 
the Council of the Institution, and worked so loyally 
for its interests that, at the end of another twenty 
years the gratitude of the members found expres- 
sion in a second testimonial, amounting this time to 
more than 40001. 

At his death, Mr. Manby was a Fellow of the 
Royal Society, a Fellow of the Geographical 
Society, a Knight of the Lagion of Honour, a 
Knight of the Order of St. Maurice and St. Lazarus, 
Italy, a Knight of the Danebrog, Denmark, an 
officer of the Rose of Brazil, and a Knight Com- 
mander of the Order of the Wasa of Sweden and 
Norway. He was also lieutenant-colonel of the 
Engineers and Railway Volunteer Corps, a body 
which he projected in 1860, and which was enrolled 
in 1865. 








INTERNATIONAL FORESTRY EXHI- 
BITION IN EDINBURGH. 
TreA-PREPARING MACHINERY. 


Amoncst the machinery in motion at the Inter- 
national Forestry Exhibition at Edinburgh, the 
various exhibits of Messrs. John Greig and Co., 
tea machinery manufacturers, Regent Works, 
Edinburgh, hold a very prominent place, and a 
special interest attaches to them, from the fact that 
Mr. John Greig, Jun., the principal partner of the 
firm, was engaged for some fourteen years, as 
general manager and engineer of estates in India 
and Assam. The first in series of these appliances 
is the leaf-cutting machine. It embodies a me- 
chanical arrangement whereby there is secured a 
rapid cutting of either large or small succulent 
leaf, and either in the green or the withered con- 
dition. It is also very suitable for cutting or 
equalising the tea when in a half-rolled state, or 
for cutting the ‘‘ nibs” separately from the other 
coarser leaf, thereby enhancing the value of the 
tea thus treated, from the circumstance that little 
or no rubbing over sieves is required, an operation 
which removes the natural ‘‘ bloom” of the leaf, and 
which has hitherto been employed to equalise the 
tea after it becomes dry and crisp. The machine 
in question will cut perfectly and fast enough to 
keep two of the largest rolling machines going, and 
it can be driven easily either by hand or by steam 
power. 

Next comes the Greig link-and-lever tea-rolling 
machine, which comprises a skilful arrangement for 
rolling the cut leaves in strong canvas bags, 3 ft. 
9in. long by 14 in. in diameter, which revolve 
horizontally between a ribbed central drum and the 
sides of the machine. The results of a couple of 
seasons’ working with one of these machines on a 
Darjeeling tea estate show most conclusively that 
this method is much more effective and rapid than 
hand rolling. Mr. Greig also shows a machine for 
drying tea after it has been rolled and for withering 
fresh tea leaf, so that the tedious operation of dry- 
ing by spreading the leaf in thin layers in the open 
air or ina hot chamber, may be wh«lly superseded. 
It consists essentially of a revolving horizontal drum, 
having four compartments which can readily be 
charged from a hopper above. The periphery is 
formed of wire gauze. The machine is made to 
draw in either cool, warm, or hot air at pleasure, 
according to the material which has to be dried ; 
the leaves being kept constantly in motion so as to 
expose them thoroughly to the desiccating action of 
the air. 

Lastly, Mr. Greig has on exhibition an improved 
sifting machine which is devised for subjecting 
the tea to a rapid circular motion, which results in 
faster sifting, and in giving a much less percentage 
of broken ‘‘nibs” than a sieve of the same area 
having a reciprocating motion. The tea comes down 
from sieve to sieve in a fine thin shower ; the ‘ nibs” 
in passing through the meshes remain their full 
length, the same as with the China sieve. Five 
classes of tea may be sifted out by the machine. On 
the top sieve lies the rough tea; on No. 2 lies the 
souchong ; on No. 3, pekoe and souchong ; on No. 4, 
pekoe and broken pekoe, and from it falls the tea 
dust. Mr. Greig’s stall is a source of very great 
attraction when any of his machines are in opera- 








tion. There is no doubt that they all display much 
inventive originality, in addition to which they 
combine simplicity and cheapness, while they econo- 
mise both space and motive power. 


TRANSPLANTING MACHINES. 


In various parts of the Exhibition, especially in 
the open grounds occupied by nurserymen exhibi- 
tors and others, there are shown a number of tree- 
transplanting machines, several of which show 
much ingenuity, and are doubtless effective in 
actual use. Special mention may be made of those 
exhibited by Messrs. John Greig and Sons, Foun- 
tainbridge, Edinburgh ; by Messrs. James Dickson 
and Sons, Chester ; and by Mr. Nathaniel Ahlbottn, 
Leith. 


FoRESTRY AND OTHER EpGE Toots. 


At Stand No. 171, in the main building, Messrs. 
Alex. Mathieson and Son, of the Saracen Tool 
Works, Glasgow, show a very extersive collection 
of edge tools and wood-working machines. Amongst 
the latter there are two small fvot lathes, which are 
exceedingly well made and are very handy. There 
are also a hand mortising machine, two combined 
hand mortising and boring machines, two mortising 
machines, one of which has a boring attachment, 
an enlarged hand mortising machine, with boring 
attachment, and attachment for wheel naves, and 
a combined double-spindle power boring and hand 
mortising machine. There are likewise of a couple 
of small band sawing machines—one designed for 
hand power and the other for steam or water power. 
In both instances the tables are made to cant. 
The other exhibits of Messrs. Mathieson and Son 
are exceedingly numerous and varied, but they may 
generally be classed under the kead of edge tools, 
and are fitted for almost every kind of operation in 
connection with wood-working. To many persons 
visiting the Exhibition, it will doubtless be matter 
of surprise that the manufacture of such tools is 
prosecuted so extensively and so successfully in 
Glasgow, the said manufacture being generally re- 
garded as a sort of monopoly of the capital of 
Hallamshire, where steel-working dates back for 
many generations. 

Close by, at the stand of Messrs. Robert Sorby 
and Sons, we have ample evidence of what 
a first-class Sheffield house can do in the manufac- 
ture of tools used in forestry, the collection being 
alike varied and extensive. Chief amongst Messrs. 
Sorby and Sons’ exhibits are the axes, which are of 
most extraordinary variety as to size and shape. Not 
the least attractive of them is one of the Gladstone 
pattern. Inanother part of the Exhibition there is 
shown an axe that has actually been used by the 
Prime Minister of wood-cutting renown. Axes 
are also shown of patterns known as the Novar, 
the Buccleuch, the Lochabers, the Kent, the Rox- 
burgh, the Argyle, the Scotch, the Mexican, the 
Kentucky and long Kentucky, the Stirling, the 
Lothian, the American, Merrick’s, the Yorkshire, 
and Yorkshire felling, the marking, the hedging, 
the carter’s, the Cullen priming, &. As regards 
the extreme in size reached by some of these axes, 
we may mention that the Yorkshire felling axe 
blade is about 20 in. in length. One blade of the 
Yorkshire pattern is shown at Messrs. Sorby’s stand 
which within the three years ending May, 1884, 
was used in felling 40,000 ft. of timber, chiefly oak, 
near Barnsley, and it still looks as if it had felling 
capacity for many more thousands of cubic feet. In 
the same collection of tools used in forestry there is 
likewise a large display of different forms and sizes 
of bill-hooks and pruning-hooks, many of which 
receive special names. Augers, saws, and other 
edge tools complete this most excellent collection uf 
Sheftield exhibits. 

Messrs. Taylor Brothers, another well-known 
Shettield firm, show a large assortment of saws, 
which they seem to make their speciality of manu- 
facture, although they likewise exhibit files, together 
with machine, cleaning, and moulding irons, and chaff 
knives, sugar-cane knives, &c. The saws are of 
great interest. A number of them are varieties of 
perforated saws. It is claimed for them that half 
the amount of filing is saved, and the expansion 
which is caused to the saw (by friction) is reduced 
by the air rushing through the perforations and so 
cooling it. The perforations also form receptacles 
for grease for lubricating the blade. Running in 
straight lines backwards from the teeth, and in 
series of three, four, or more, even up to ten, they 
serve as a guide to the filer, thereby enabling him to 
keep the teeth of uniform size. Liability to fracture 
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at the roots of the teeth is also done away with, as 
the perforation answers the same purpose as a hole 
drilled at the end of a crack to prevent it extending ; 
and it enables a better and more uniform temper 
to be given to the teeth. Some of the claims set 
up in favour of perforated saws may possibly oe 
rather overdrawn, but there is no doubt as to 
the great saving which the perforations effect in 
sharpening. 

The adjoining stand is occupied by Messrs. 
Spear and Jackson, of the Etna Works, Sheftield, 
whose collection of manufactures embraces some 
excellent specimens of picks, felling and other 
axes, mattocks, spades, and other tools for drain- 
ing, planting, &c., all of which are made of solid 
steel, and are axe-tempered. Saws and sawmill 
fittings likewise form a prominent feature in the 
collection. Ever since the Great Exhibition of 
1851, in connection with which a Council Medal 
was awarded to the firm, Messrs. Spear and Jack- 
son have taken a leading position with their wares 
at international and colonial exhibitions. 

Messrs. P. and R. Fleming and Co., Glasgow, 
show largely in foresters’ tools, draining tools, 
models of cottages (in corrugated iron), a shooting 
lodge, farm steading, sheds, and bridges. They 
also exhibit a model of a silo pit, the counterpart 
of one made for the Duke of Argyll at Roseneath, 
on the Clyde. These are all well worthy of a 
leisurely inspection. 

Examples of corrugated sheet iron roofing and 
models of other structures in iron are to be seen in 
various parts of the Exhibition, but it is scarcely 
necessary that we should specify them in detail. 
As a solitary example we would simply mention a 
model of a forester’s house made of vitrified iron by 
Messrs. Thomson and Company, Derby. Not only 
will the material in question possess great dura- 
bility, but in warm climates it will have the effect 
of keeping the interior of the structure cool. One 
of the miscellaneous exhibits (Class X.) is a series 
of wooden models of the dynamite cartridges made 
by Nobel’s Explosives Company for blasting tree 
stumps. From its extraordinary efficiency in doing 
such work, that explosive will no doubt come 
more and more into favour amongst foresters and 
persons engaged in clearing estates. The exhibitor 
in this instance is Mr. Robert Hamilton, St. 
James’s-square, Edinburgh. There are also some 
examples of very efficient glazing for the roofs of 
conservatories and similar structures. 

For such an exhibition as that under notice 
there ought certainly to have been a much more 
complete display of forestry tools used in the colonies 
and foreign countries. Such a display would have 
possessed much interest to scientific and practical 
men. Even as itis, much instruction may be gained 
by a study of the native implements shown here 
and there in the Exhibition. For example, there 
are the tools which are sent along with the speci- 
mens of wood by his Highness the Maharajah of 
Johor, from the Singapore Straits Settlements. 
These native tools are perhaps not more than a 
dozen in number, the principal of which is known 
asthe “billyong,” of which there are various forms 
and sizes. The Malay, axes known by;that name, 
generally are very simple in structure and small in 
size. In some instances these tools can be used 
either as axes or adzes, the blade being easily re- 
movable from its socket, in which it is secured by 
narrow strips of rattan or cane, the use of which 
in tying involves a great amount of skill and art on 
the part of the Malay. The chisels and gonges go 
under the generic name of ‘‘ pahat,” in which there 
are several species. One of the forestry tools is 
known as a ‘‘ kapak,” a very simple axe, not much 
more than a sharp-edged steel-faced wedge, measur- 
ing about 6 in. long by 3 in. at the face. 

The Japanese forestry implements and wood- 
working tools are also very simple in form and 
make, but unlike those of the Straits Settlements. 
They include hatchets, axes, chisels, and gouges, 
nearly all of which are bounded by straight lines 
of contour. One of the axes has a very narrow blade 
of about 9 in. long, and in all cases the blades of 
the axes have three or five grooved lines running 
parallel to each other and lengthwise of the blade. 
There are various forms of bladed tools called 
‘*sickles,” the upper border of which is a con- 
vex curve, while the cutting edge is straight. 
These are very light tools. Bladed and pronged 


hoes are shown, and the saws are most uncouth 
tools, being very broad relatively to their length ; 
indeed, one of the blades which is only about 22 in. 


Japanese artisan saws by drawing the tool towards 
himself. 
In the Indian collection of exhibits there are very 
few tools or implements that are used in forestry 
or wood-working by the natives. Two of the 
Forestry Conservators of Assam make a little show 
in that direction—but it is very little ; and in one 
or two other instances they receive a slight coun- 
tenance from other conservators. In the collection 
sent by the Government of Gambia, the visitor 
may see a native adze, an axe, a plough or hoe, anda 
plough handle. Almost the only other instance in 
which we can find any tools or implements, such 
as we are speaking of, is in the collection of ex- 
hibits sent by the Commissioners of Woods and 
Forests. Of course they are generally of a modern 
character. They are draining tools, stripping tools, 
ground work tools, and tools for felling timber. 

As the position which teakwood has taken, and 
is likely yet to take, in connection with our great 
shipbuilding industry,"is a very important question 
in the eyes of the promoters of the Exhibition, and 
of many of the large consumers of that material of 
construction, we propose in our next article to lay 
before our readers some important facts regarding 
the cultivation, commercial statistics, and indus- 
trial applications of that most valuable timber. 








THE TEXTILE TRADES EXHIBITION. 


AFTER ten days’ delay the Exhibition is at last 
beginning to assume a working appearance, and 
most of the machines have either commenced run- 
ning or are on the point of doing so. The whole 
affair is still, and will continue to be, miserably dis- 
appointing as an illustration of the textile trades, but 
many of the exhibits are interesting in themselves. 
Foremost among these is the stand of Mr. Samuel 
Brooks, of Manchester. It contains a weft spinning 
frame, a twist frame, a thread doubling frame, and 
a drawing frame, and is the sole representative of 
the process of spinning in the whole hall. Mr. 
Brooks is an ardent advocate of ring spinning, and 
consequently his machines are all on the ring and 
traveller principle. The most interesting of them 
is the weft frame, because hitherto ring throstles 
have been most largely used for twist yarn, the 
softness required for weft not being attainable by 
them. The most noticeable features in this frame 
are the arrangement of the rollers, the method by 
which they are weighted, the fixing of the clearers, 
the spindle, the shaping or copping motion, and the 
dofting motion. The rollers are placed so that the 
roving is delivered to the thread eye tangentially 
to the point where the nip takes place, and does 
not lie upon the roller. By this plan it commences 
to twist immediately it emerges from between the 
rollers, and thus it gains strength at the moment it is 
subjected to the drag of the traveller. From the 
position of the rollers the ordinary method of weight- 
ing by a vertical link with a suspended weight is no 
longer possible. The link is therefore taken down 
in a direction parallel to a line drawn through the 
centre of the rollers, and is connected to a bent 
lever carrying a weight at its further end. The 
top clearer is round, and rests between the front 
and middle roller, being held in position by Walker’s 
adjustable fixing. The spindle is a modification of 
the well-known Rabbeth type, and carries a small 
wooden pirn upon which the cop is built, first with 
a correctly formed ‘‘ cop-bottom,” and then with a 
parallel body. There is an independent thread 
board to each spindle, but the whole can be turned 
back simultaneously for dofting by a shaft running 
the length of the frame. The doubling frame is of the 
type used by the Scotch thread manufacturers with 
the bottom roller running in the water trough, and 
calls for no special mention. 

The most interesting exhibit on the stand is Hill 
and Brown’s winding frame. Cotton yarn is ordi- 
narily used in cop, in hank, and on bobbins or spools, 
and this machine is designed to introduce another 
form, which shall have the advantage of a bobbin 
without its weight and without the expense and 
constant breakage which bobbins entail. The yarn 
is wound upon a paper tube about a } in. in dia- 
meter, and is built into exactly the same form it 
would occupy if wound between the flanges of a 
bobbin. This is effected by means of a very rapid 
traverse which carries the yarn from side to side, 
crossing and recrossing, so that the whole is firmly 
knit together and cannot rove over at the side. The 


are always directed towards the handles, as the 


ing shaft. These cams are placed face to face, and 
anarrow cam path is left between the two in which 
the yarn lies. The new flangeless bobbin is suit- 
able for use in the warping frame, in knitting and 
lace machines, and for the retail sale of sewing and 
crochet cotton, and promises to effect a very con- 
siderable saving, both for spinners, especially ring 
spinners, and for manufacturers. 

There is one woolecombing machine, exhibited 
by Messrs. Heilmann-Ducommun and Steinlen, of 
Mulhouse, Alsace. It is noticeable for the thorough 
combing of the fibre which it effects. The broken 
sliver is held in a gill-box, and its end lies over a 
roller with a large number of combs projecting 
from its surface. Above this is a small roller with 
grooves planed in it from end to end, so that it 
can run in contact with the lower roller, and yet 
not injure the combs which enter the grooves. The 
small roller holds the end of the sliver down 
on to the combs until all the short fibres have been 
removed. A pair of jaws then advance and close 
upon the end of the combed fibres, drawing them 
forward through the gill-box, and joining them to 
the combed sliver which runs to the coiler. 

The show of looms is decidedly small. Messrs. 
Cryerand Co., of Dukinfield, show a 40-in. reed space 
loom with a loose reed. Mr. H. Livesey, of Black- 
burn, has a similar exhibit weaving stout shirtings. 
The largest display in this class of machinery is made 
by Mr. T. Sagar, of Burnley, who has three looms, 
one of which is fitted with Clayton and Richmond’s 
positive dobby arranged for twenty shafts. The 
pattern is produced by a chain of pegged lags, and 
the healds are raised and depressed positively by 
eccentrics upon a constantly running shaft. Each 
eccentric can be secured to the shaft by a catch 
which is under the control of the selecting appa- 
ratus, and can be put in or out of gear when it is 
either at the top or the bottom of its stroke. The ad- 
vantages of the arrangement are that neither springs 
nor weights are used to lower the healds, and con- 
sequently that the loom is never out of balance, 
and that the eccentrics give a uniform even motion 
which does not strain the warp. A single fustian 
loom by Mr. Robert Hall, of Bury, completes the 
list in this department. 

There are a considerable number of miscellaneous 
exhibits among the dyeing and finishing machinery. 
Messrs. James Farmer and Sons, of Salford, show 
one of their doubling, creasing, and measuring 
machines in which the novelty consists in the 
length of the fabric being stamped upon it at inter- 
vals of five yards. By this arrangement an auto- 
matic check is established upon the man who reads 
the length off the measuring dial, and a record is 
created by which the length, of cloth remaining in a 
cut roll may always be learned without the necessity 
of measuring it from end to end. The cloth passes 
round a roller of known circumference, say one 
yard, lying in close contact with it, so that the 
two move at the same surface speed. The count- 
ing mechanism is driven from the axis of this 
roller, and so is the printing {device. This 
consists of twenty types fastened at intervals 
along a pitch chain, which is stretched over two 
horizontal wheels in such a position that as the 
types pass round one of the wheels they come 
against the cloth on the measuring roller, and im- 
press it. As the fabric is to be printed every five 
yards it is necessary that one type should pass for 
every five revolutions of the measuring cylinder, 
and that when it and the cloth are in contact, the 
two should move at the same speed, so that there 
may be no rubbing action between them. To gain 
this effect the pitch chain is driven through the 
agency of a starwheel having ten notches. A stud 
and ring wheel driven by a train of gear from the 
measuring roller, actuates this starwheel, turning 
it one-tenth of a revolution each time an impression 
is to be made, and holding it stationary at all other 
times. Ink is conveyed to the types by a pad fixed 
round a hollow wheel into the interior of which the 
coloured fluid is fed. The whole of the printing 
mechanism can be slidden to and from the centre 
of the table to accommodate various widths of 
cloth. 

The same firm also show one of Farmer and 

Lalancé’s washing, soaping, and dyeing machines, 

in which a thorough impregnation or washing of the 
cloth, is effected in a limited space and in a short 

time. The fabric is passed successively round rol- 

lers having perforated or reticulated surfaces. 

These rollers are immersed in tanks and are in 

communication, through their axes, with a pump. 








long is 12 in. wide at the outer end. The teeth 





thread guide consists of two cams fixed on a revoly- 


This pump forces the dyeing or bleaching liquor 
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COTTRAU’S SYSTEM OF PORTABLE BRIDGES. 





(For Description, see Page 163.) 
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into one set of rollers, and through the perforations, 
and the cloth by which they are covered, into the 
tank. The suction side of the pumpis connected 
to another set of rollers, and draws the liquor 
into them through the cloth, and thus a constant 
circulation is kept up, passing through the cloth 
first in one direction and then in the other. Thus 
every thread is thoroughly exposed to the action of 
the liquor, and the action is rapidly effected witha 
small quantity of dye or bleach material, while the 
fabrics are not pulled out of shape. The same 
stand contains a seven-cylinder drying machine 
with copper cylinders, each 224 in. in diameter, 
and 45 in. on the working face, driven by a 5 in. 
double-cylinder diagonal steam engine. 

Messrs. Edwin Boden and Co., of Worsley Mills, 
Manchester, show a very neat machine for washing 
and dyeing hanks of yarn. The water or dye 
liquor is contained in a rectangular beck or vat. 
Crossways over the top of this vat there are arranged 
twenty rollers of porcelain of nearly square section, 
and upon them the hanks are threaded, with the 
greater part of the length hanging in the liquor. 
The axes of the rollers are all geared together with 
spurwheels, so that the contiguous sides of adjacent 
hanks run in the same directions. All the rollers 




















are carried at one end in a movable frame, and | middle of the tank isa wringing appliance consisting 


ends of the rollers out of the open bearings in which 
they run, and elevating them until the hanks can 
be conveniently drawn over theirends. The frame 
is counterweighted, and the lifting power re- 
quired is not great. The machine is driven by 
open and crossed belts so that the motion can be 
reversed from to time to keep the yarn straight, 
and the handles of the striking gear, and the taps 


front, so that the workman has every part under 
his command without leaving his place. It is 
stated that 1000 lb. weight of yarn can be dyed in 
the machine in ten hours. 

Mr. James Robertshaw, of Simpson-street, Roch- 
dale-road, Manchester, shows an apparatus having 
a similar purpose. In this case the lifting of the 
roller frame is effected by racks and pinions instead 
of by a hydraulic cylinder, and as the weight can be 
approximately balanced, this simpler means should 
answer as well as the more complicated one. 
The rollers are arranged in two groups, which 
are lifted separately, so that one set can be 
filled while the other set are at work. In the 





when the hanks are ready for removal, this frame is | of two large hooks arranged in the same axial line 
raised bodily by a hydraulic ram, lifting the other | 


with their points separated by such a distance that 


| a hank can be readily slipped over them both. One 


‘ | and the further hook put into rotation. 
of the hydraulic ram, are carried round to the | 








of the hooks has a square shank, capable of sliding 
endwise against the pull of a weight. The other has 
a round spindle and is driven by a friction clutch, 
the hold of which can be determined by a weight 
sliding along a lever. The wet hank is placed over 
the two hooks and the clutch is dropped into gear, 
a The hank 
is thus wrung, much in the same way that a 
laundry-maid wrings linen, until it is so tight that 
the friction clip slips. The weighted lever is then 
raised, the hook is thrown out of gear and rotates 
the opposite way as the hank untwists itself, the 
hank is removed, and a fresh one inserted, and the 
same process repeated. By this arrangement every 
hank is subjected to exactly the same pressure, and 
when this has been fixed by a competent workman, 
this process may be left in the hands of a boy. At 
the stand is a hank sizing and wringing machine 
with only one roller. In this there is no friction 
clutch, but the same result is obtained by fixing 
the strap guide in such a position that the belt 
comes on to the fixed pulley only such a distance 
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that it slips as soonas the hank is twisted up to the 
required tension. This machine is stated to be 
capable of sizing and wringing 500 lb. per hour. 

Messrs. Bentley and Jackson, of Bury, show a 
batching and damping apparatus, designed to pre- 
pare fabrics for beetling, calendering, and the like. 
Instead of using a revolving brush dipping into 
water and scattering a shower of drops as it strikes 
against a fixed edge, the exhibitors use a row of 
vaporising nozzles, working on the same principle 
as the jets used for distributing perfume in a room. 
The blast is supplied by a Roots blower. The cloth 
is drawn over the top of a box containing a row of 
these nozzles, and is wound into a roll in the usual 
manner. 

Machinery for making up goods for the market 
is shown by Messrs. J. H. Riley and Co., of Bury, 
who exhibit folding and rigging machines, as well 
as breadthening and drying apparatus. The 
breadthening machine represents a phase of the 
cotton trade that the general public is not well 
acquainted with. When calico is bleached and 
dyed the constant pulling it is subjected to while 
wet, causes an extension lengthwise at the expense 
of the width, and the result is that a piece originally 
36 in. wide is reduced to 32in. As the increase of 
length does not repay for the loss, it is necessary 
that the width should be recovered. For this pur- 
pose two pulleys, about 3 ft. in diameter, are set at 
an angle to each other, being (say) 28in. apart at 
the nearest side, and 34in. at the furthest. A 
strong leather strap is taken half round each 
pulley, and is then led clear of it by means of 
guide rollers. Each edge of the narrow cloth is fed 
between the strap at the pulley at the narrow side, 
and the piece is drawn through until it emerges at 
the wide side. But before it reaches there it must 
either have expanded several inches, or have slipped 
between the belt and the pulley, which is scarcely 
possible, and thus a 32-in. cloth comes out 36in. 
wide. 

Messrs. P. and C. Garnett, of Cleckheaton, show 
two waste opening machines, and one burring 
machine, which do not call for any special com- 
ment. 


NOTES. 
A Rep Lunar Hato. 


A MAGNIFICENT lunar halo of a red hue was 
observed at Rome by M. Tacchini, on July 4, at 
9.30 p.m. The moon itself showed of a reddish 
hue, and was surrounded by a reddish aureole, of a 
width rather more than the diameter of the moon. 
The tint was nearly that of bright pure copper. 
The moon at the time was nearly 30 deg. high ; and 
the phenomenon was seen till 10 o’clock. On July 
5 the same phenomenon was visible, but more 
feeble ; on the 6th the sky was clouded. After- 
wards the phenomenon was no longer seen. During 
the nights of the 4th, 5th, and 6th the atmosphere 
was excessively humid, from 9 p.m. to 6 a.m. of 
the following mornings. The saturation during 
these intervals was almost complete ; whereas, 
during the day, the humidity fell to 0.40. 





TRAMWAYS AT RIO DE JANEIRO. 


The Brazilian capital is particularly rich in tram- 
ways, there being no less than 133} miles within 
the city and suburbs. The four largest of these 
tramways are the Botanic Gardens, 22} miles; the 
St. Christo, 274 miles; the Villa Isabel, 17 miles ; 
and the Urbain, 28} miles. Altogether the 
1333 miles of tramway existing in Rio de Janeiro 
and the neighbourhood are owned by nine com- 
panies. The rolling stock placed by these com- 
panies upon the lines, comprises 554 carriages, of 
which 363 are used for the conveyance of passen- 
gers, and 191 for the carriage of goods. The trac- 
tion service is carried on by mules and horses, and 
there are no less than 4921 of these animals at work 
upon the lines. The working staff comprises 1482 
persons. The number of passengers conveyed over 
the lines has averaged 35,532,926 perannum. The 
net profits realised upon the four principal lines last 
year were as follows: Botanic Gardens, 63,0241. ; 
St. Christo, 62,1651. ; Villa Isabel, 17,5161. ; and 
Urbain, 43,6661. Two of the smaller tramways were 
worked at a slight loss last year. 


Exectric Licgut SpEcTACcLES. 


Dr. W. H. Stone, F.R.S., who recently read a 
paper on the physiological bearing of electricity on 
health, at the International Health Exhibition, on 








the occasion of the conference held there by the 
Society of Telegraph Engineers and Electricians, 
has devised a pair of spectacles or eye protectors 
for persons who are in the habit of working by or 
with electric light. The spectacles are made by 
Mr. Baker, of High Holborn, and consist of front 
glasses of blue with attached side glasses or 
‘‘blinkers” of red glass. The danger to the eye 
from the incandescence lamp is likely to arise from 
the red or heat rays, that from the are lamp is due 
to excess of blue or actinic rays, hence the use of 
two glasses. In looking at the incandescence light 
through the blue glasses, the glare is removed and 
irritation from the intense yellow and red rays pre- 
vented, while after folding down the red side 
glasses over the blue front ones, the arc light can 
be looked at with safety through the joint media. 
The tints of the glasses are selected and combined 
by help of the spectroscope. 


SunsHINE RECORDERS. 

The sunshine recorders used by the Meteoro- 
logical Office are of the most approved and accurate 
pattern, nevertheless the anomalies exhibited by 
the results of the records, as published in the 
weekly weather report, suggest grave doubts as to 
the accuracy of some of the returns. A similar 
instrument is exhibited at the Climatological station 
of the Royal Meteorological Society at the Health 
Exhibition, and the manner in which the recording 
card is inserted in the frame, gives a clue to one 
cause of deficient record of sunshine from some of 
the stations. The ends of the card, instead of 
being cut off flush with the horizontal edge of the 
frame, are left protruding above it, so that they 
must screen the sunshine from the focussing glass 
sphere for about a couple of hours after sunrise and 
before sunset. No doubt the surrounding buildings 
would have the same effect, and therefore it matters 
not, at the Exhibition, so far as the record is con- 
cerned; but since the public are erroneously in- 
structed in the mode of adjusting the card, the 
matter is of some importance. We have seen it 
several times, and on each occasion the same 
mismanagement has been apparent. 


INTERNATIONAL INVENTIONS EXHIBITION. 


The third of the present series of international 
exhibitions at the Horticultural Gardens, South 
Kensington, will take place next year, and will be 
styled the International Exhibition of Inventions 
and Musical Instruments. It will comprise two 
divisions, inventions and music. The former will 
be devoted to apparatus, appliances, processes, 
and products, invented or brought into use since 
1862, with the view bringing vividly before the 
public the progress which has been made, during 
the last quarter of a century, in applying the dis- 
coveries of science to-the wants of daily life. 
It is intended not only to exhibit the apparatus 
by which a process is carried out, side by side 
with the resulting product, but also to show the 
working of a number of industrial processes in their 
consecutive stages. At thesame time, want of space 
will require that no ground shall be taken up un- 
necessarily, and therefore objects which appeared 
at the Smoke Abatement Exhibition, or at the pre- 
sent or previous Exhibition, will be excluded, while 
as regards agriculture, the annual show of the 
Royal Agricultural and kindred societies render it 
unnecessary that more than a few typical examples 
should be admitted. When the invention relates 
to a part only of a machine the whole cannot be 
received, unless the improvement cannot be illus- 
trated without it, or unless it is of special interest. 
Exhibitors will be required to prove that their in- 
ventions were made within the prescribed period, 
and their applications must be sent to the secretary | 
not later than September 15. Foreign exhibitors 
can apply until November 1. The second division 
will consist of examples of musical instruments of a 
date not earlier than the commencement of the 
present century, and of machinery, apparatus, or 
appliances connected with their manufacture and 
use. There will also be historical collections of 
instruments, and of paintings and engravings repre- 
senting musical instruments, without restriction as 
to date. The exhibits are to be classified under 
thirty-four groups, and articles of interest which do 
not fall exactly under any particular heading, if 
such there be, will be admitted. No charge will 
be made for space or power, but exhibitors will 
have to defray all costs of carriage and erection. 
Medals in gold, silver, and bronze will be awarded 





by the juries. The results of the applications for 








space will be known about December 1, and the 
goods must be delivered between March 1 and 


April 15. The Exhibition will be opened in May, 
1885, and will remain open about six months. 


COMPOUND ACCUMULATOR PUMPING 
ENGINES. 

In our issue of May 30 we mentioned that hydraulic 
machinery had been recently erected by the Buenos 
Ayres Great Southern Railway Company, Limited, at 
their main station in Buenos Ayres, and we now give, 
on page 156, a perspective view of the pumping engines, 
The whole of the apparatus was made by Messrs. 
Tannett, Walker, and Co., of Leeds, and erected at 
Buenos Ayres by one of their foremen. 

The are two pairs of compound engines, each pair 
having one high-pressure cylinder 15 in. in diameter, 
and one low-pressure cylinder 28 in. in diameter, both 
2 ft. stroke. The piston rod of each cylinder is coupled 
to a double-acting ram pump. The high-pressure 
cylinder is fitted with a separate expansion valve, and 
the stopping and starting by the rise and fall of the 
accumulator is as simple as in the case of the non- 
compound engine, where steam is generally admitted 
into each cylinder for 75 per cent. of thestroke. The 
boiler pressure is 80 lb. per square inch, and the accu- 
mulator pressure 720 lb. per square inch. 

There are two accumulators each with a ram 18 in. 
in diameter, and 29 ft. stroke, twenty hydraulic cranes 
for loading and unloading, fifteen patent capstans of 
Tannett, Walker, and Co.’s latest type, four traversers 
for moving the trucks, twenty guide pulleys, and a com- 
plete system of hydraulic pressure and return water 
pipes, with fire hydrants and valves complete. 

Messrs. Tannett, Walker, and Co. are at present 
erecting at the Bahia Blanca, where the Great Southern 
Railway has a pier, compound pumping engines, accu- 
mulators, 10-ton fixed cranes with three powers, 
hydraulic portable cranes to lift 30 cwt. and 80 cwt., 
a portable steam crane, all constructed for trains to 
pass under them while at work, patent capstans, 
traversers, and hydraulic main and fire hydrants. 

James Livesey, C.E., of Westminster, is the consult- 
ing engineer for the whole of the works, of some 
further parts of which we hope at some future date to 
give illustrations, 








THE TRIAL OF SHEAF-BINDING REAPERS,. 

THE Royal Agricultural Society’s trial of sheaf- 
binding reapers was concluded on Wednesday, when 
the first prize of 100/. was awarded to Messrs. Richard 
Hornsby and Sons, of Grantham, and the second prize 
of 50/. to Messrs, J. and F. Howard, of Bedford. The 
following machines competed: Three by Howard, of 
Bedford ; three by Hcrnsby, of Grantham; two by 
Samuelson, of Banbury ; three by M‘Cormick ; two by 
Walter A. Wood ; one by Kearsley, of Ripon; one by 
the Johnston Harvester Company ; and one by King, 
of Stroud. The competition commenced on Wednesday, 
August 6, on some tarms near Shrewsbury, and the pre- 
liminary trials, which threw out several of the candi- 
dates, were made on that and the two succeeding days, 
On Saturday fourteen machines, viz., three by M‘Cor- 
mick (represented by Messrs, Lankester and Co., of 44, 
Summer-street, Southwark), two by Samuelson, one 
by Kearsley, two by W. A. Wood, and three by 
Hornsby, where tested on two-acre plots of wheat, all 
doing well. The low-level Samuelson machine was 
not, however, so successful, where the crop was 
battered down, as machines of the elevator type. 
On Monday the same machines were set to work on 
two-acre plots of barley. Hornsby’s machine, No. 4568 
in the catalogue, finished its task in 1 hour 284 minutes 
with only three stoppages, sixteen misses, and one 
broken string. Samuelson’s time was 1 hour 28 minutes, 
with six loose and twelve ‘‘ baby” sheaves. The M‘Cor- 
mick 6 ft. machine cut twoacres in 1 hour 15 minutes, 
leaving eight loose sheaves. Howard’s machine, No. 45, 
cut low, and made only two misses. Howard’s 5 ft. 
machine, No, 47, finished two acres of very rough 
ground in 1 hour 294 minutes, with only four misses. 
The performance of Wood’s binder was perfect in 
every respect, except in the worst part of the field. 
Kearsley’s machine did its work in 1 hour 20 minutes. 
It missed tying several sheaves, and made a number of 
‘*babies.” Hornsby’s machine, with an arrangement 
for carrying the sheaves, completed its plot in 1 hour 
37 minutes, with several stoppages and thirteen misses. 
The M‘Cormick, 5 ft. machine had three stoppages 
and a few misses, occupying 1 hour 42 minutes. 
Hornsby’s machine, No. 4570, took 1 hour 40 minutes 
with seven stoppages and some misses. On Tuesday the 
competition was reduced by the action of the judges 
to eight machines. Hornsby, No. 4569, Wood, 





No. 407, Howard, No. 45, Samuelson, No. 255, Howard, 
No. 47, M‘Cormick, No, 215, Hornsby, Nos. 4568 and 
4570. 

The first ran for four cuts round the plot, which was 
on sloping ground filled with mole runs, and much 
storm - beaten, 


Hornsby’s machine did creditably, 
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cutting low, with some stops, misses and tangled 
sheaves. Wood’s machine worked well, not cutting 
quite so low, but without any misses. Howard’s 
No. 45 cut low with afew stops, but did not miss a 
tie. Samuelson’s machine stopped three times, but 
missed no sheaves. Howard’s No. 47 made very low 
cutting, and came out at its last round without hav- 
ing made a single mere The M‘Cormick machine 
cut a rather high stubble, but the tying was good. 
The judges were Mr. Mason Cooke, Mr. William 
Scotson, and Mr. Thomas Bell, with Mr. Courtney as 
engineer. 





PORTABLE BRIDGES. 

At the Paris Universal Exhibition of 1878, Mr. 
Alfred Cottrau, of Naples, the well-known Italian 
bridge constructor, exhibited models of a system of 
portable bridges, which attracted considerable atten- 
tion, and for which a silver medal was awarded. 
Since that time Mr. Cottrau has introduced many 
modifications and improvements in his system, and in 
its latest development, it forms an important collection 
at the present Turin Exhibition, under the general 
title of Politetragonal bridges, and made by the Iron- 
work Construction Company, at their works in Castel- 
lamar (Stabia). 

Whatever may be the span (within limits), the 
width, and the load to be carried, bridges made upon 
this system, are built up of three elements, Figs. 1, 4, 
and 5 connected by means of bolts or keys, and 
washers, as in Figs. 6 and 7, As examples of bridges 
constructed on this system, the elements, Figs. 1, 4, 
and 5, weigh respectively 220 lb., 103.5 lb., and 22 lb., 
all are therefore very easy of transport. The combi- 
nation and erection of these bridges, even by unskilled 
labour, or by ordinary troops, is easy and rapid, but 
with properly trained men, a span of 65 ft. can be com- 
pleted within an hour. It is true that there exist 
other and well-known systems of military bridges, 
the erection of which can be effected in even shorter 
time, but the special advantage which Mr. Cottrau 
claims, is that while portable bridges on existing 
systems are necessarily limited in their spans, his 
principle is applicable to relatively large openings, the 
weights of the component parts remaining always the 
same ; moreover, the strength of the structure can be 


moditied according to the load which has to be carried, | 


with much greater ease and economy of transport. 
The several elements are made of steel, and are calcu- 
lated for a working strain of about 7 tons per inch, 
which, under necessity, may be doubled without danger 
to the safety of the structure. There is no occasion 
to enlarge on the various advantages claimed by the 
inventor for this system. For military and other tem- 
porary purposes, portability, rapidity of execution, 
and strength, which would naturally be tested far 
closer to the ultimate limit than would be admissible 
in ordinary and permanent structures, are qualities 
which speak for themselves. We may, however, 
devote some space toa notice of some of the typical 
bridges erected from different combinations of the 
elements, and which are illustrated by examples at 
Turin. 

Figs. 8 to 12 show an application with girders 
4 ft. 1} in. deep, and adapted for ordinary road tratfic, 
for the passage of soldiers, and for moderately heavy 
vehicles. In this arrangement, suitable for spans up 
to 74 ft., the panels are bolted end to end and forma 
single intersection trellis. Fig. 13 shows a method of 
obtaining greater stiffness, by bolting the elements 
together in the direction of their greatest depth, or 
two series of panels may be secured side by side, one 
series being shifted longitudinally through the length 
of half a panel in such a way as to obtain a double inter- 
sectiontrellis. As is shown in the cross sections, Figs. 10, 
11, and 12, the transverse supports are obtained by 
means of similar elements placed between the longi- 
tudinal girders at intervals. Figs. 8,10, and 1] show an 
arrangement in which the width is about 10 ft., and 
only one panel is employed. In Fig. 12 two such 
panels are used, and the width is increased to 16 ft. If 
desired three elements may be introduced, and the 
wiath increased accordingly. Where additional strength 
is required, as for the passage of heavy artillery, two 
light channel bars with top and bottom plates can be 
introduced instead of one as indicated. From experi- 
ments that have been conducted with such bridges as 
we have described, it has been found that a bridge of 
£0 ft. span, composed of 27 elements, Fig. 1, 36 elements 
Fig. 5, and 664 bolts, weighs about 3.4 tons, and will 
carcy safely a uniformly distributed load of 11 tons, or a 
wazon weighing 4 or 5 tons may be sent over it with 
safety. A second bridge, 79 ft. span, of the same type 
is also extremely light. Composed of 42 elements Fig. 1, 
12elements Fig. 3,56 elements Fig. 5, and 1050 bolts, and 
weighing about 5.8 tons, its safe working load is 41 lb. 
per square foot, and it can carry a vehicle of 7 tons. 

Bridges up to 82 ft. span, and adapted for heavy 
military service, secondary roads, &c., can be con- 
structed according to the type Fig. 13, and experiments 
have been conducted with them, showing that with a 
total weight of structure of 8 tons, a uniformly 





distributed load of 17 tons can be safely carried. For 
larger pg and heavier loads, the elements can 
be doubled as already explained, so as to make double 
intersection panels, or the width and number of main 
girders may be increased. Such a bridge 131 ft. span, 
weighing 495 lb. per foot run will carry a load equally 
distributed of 165 lb. per square foot, with a strain of 
less than 6 tons per square inch. 

A further development of this system, carried out 
by Mr. Cottrau, is for the construction of railway 
bridges, either for contractors, for military purposes, 
or for temporary work, and by suitably combining the 
different elements, spans relatively considerable can be 
very rapidly constructed. Equally the same elements 
can be used in the construction of piers as shown in 
Figs. 14 and 15. 

In a large majority of cases bridges constructed on 
this system can be put together, on one bank of the 
stream they are to cross, and be launched into their 
ultimate position, the extreme lightness of the struc- 
ture rendering this operation comparatively easy, and 
without any dangerous strain being thrown upon the 
steel during the operation. And should it be found 
advisable to balance the bridge during the period of 
launching this can be easily effected by adding a suffi- 
cient number of panels of the ordinary elements. 

The great amount of care and ingenuity which so 
eminent a bridge constructor as Mr. Cottrau has 
bestowed on the elaboration of this system of portable 
bridges, will doubtless command for it the attention of 
contractors, military authorities, and others interested 
in a practical solution of establishing temporary com- 
munication, rapidly and efficiently, especially in coun- 
tries where the transport of materials is difficult and 
costly. We shall probably take an opportunity of 
again referring to this system. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 1, 1884. 

Tue steel rail market in Pennsylvania has weakened 
under a very active competition, led by two or three 
mills, because of the scarcity of business, and the 
anxiety of millowners to secure abundant orders for 
the fall. Rails have been contracted for in this market 
at less than 28 dols. per ton mill delivery, The de- 
mand, even at this low figure, is not very large, and 
even the total requirements in sight, so far as reported, 
do not exceed 50,000 tons. The aim of the millowners 
is to draw buyers into the market, in hopes of making 
large contracts that will strengthen prices, and lead to 
such an upward tendency as will enable them to re- 
cover the disadvantages of present low prices. Two 
or three roads in the south and several roads in the 
west are negotiating for rails, and the belief is ex- 
pressed that the policy of the steel rail managers will 
show their foresight. The situation in brief is this: 
the sixteen rail mills in the country can make three 
times as many rails as are being bought at present. 
Some capacity must be idle; the present cutting of 
rates inaugurates the contest for the survival of 
the fittest. It is not difficult to see where the 
pinching will begin, with rails quoted at 34 dols. 
to 35 dols. in Chicago, and deliveries from Penn- 
sylvania made in that city at 30.50 dols. to 
30.75 dols., it is easy to see that the western mills 
must feel the pressure of competition, and suffer first 
and longest. The Pennsylvania rail makers, after 
their failure to harmonise steel rail interests, have 
resolved on another course, more effective and more in 
consonance with business principles ; viz., to take care 
of themselves and let other influences take the hind- 
most. The merchant bar demand throughout Pennsyl- 
vania is better than a week or two ago, and consider- 
able material is selling for the ordinary purposes and 
for agricultural requirements. A good deal of merchant 
steel, both high and low grade, is selling and require- 
ments are coming along, which are due possibly to the 
assurances of heavy crops. The crop reports are having 
a very favourable influence on the iron trade, making 
buyers anticipate their requirements to a greater 
extent. The steelrail mills have gathered up a good 
deal of business within a week. The sheet millowners 
also report a fair receipt of business for galvanised 
and heavy sheets especially, but no attempt is made to 
stiffen prices. Pipe orders have come to hand and 
two or three large contracts are in sight which will be 
placed in this market. A breaking away from combi- 
nation rates was predicted, but in this the manufac- 
turers are coming out best. The pig iron industry is 
in bad shape. Nochange in prices. Over 1000 tons 
of plates and shapes have been either bought or nego- 
tiated for within a week. 








ELECTRIC LIGHTING NOTES. 
Messrs. WILLIAM Harvie AND Co., Glasgow, have 
just completed an extensive and very interesting elec- 
tric light installation on the paddle steamer Saturno, 
recently built and engined by Messrs. A. and J. 
Inglis, Pointhouse, Glasgow. She is a vessel of 290 ft. 
in length by 60 ft. in width over the paddle-boxes, and 
she is intended for the passenger and cargo trade in 








the River Plate, her owners being the Massagerias 
Fluviales a Vapor. There are many interesting fea- 
tures in the construction of the vessel, and in the 
gigantic beam engines by which she is driven, the 
latter having a piston stroke not less than 10 ft. in 
length. The vessel has sleeping and saloon accommo- 
dation for 300 first-class and 100 second-class pas- 
sengers. As regards the electric lighting, the dynamo 
used for the production of the current is the Elphin- 
stone-Vincent machine. It is capable of supplying 
sufficient current for 400 Swan incandescence 20-candle 
power lamps, and the installation includes 320 such 
lamps, which are arranged in such a manner as to 
insure that the lighting shall be equally brilliant all 
over the principal parts of the ship. They are distri- 
buted in six main sections, and the main switchboard, 
which is placed in the engine room, and from which 
they are all controlled, has six double-contact switches. 
The lamp-holder or socket is one that was recently 
devised and patented by Mr. William Harvie, the 
contractor for the installation, and although in- 
volving a little trouble in changing a lamp, it 
makes an excellent contact. The driving power is 
obtained from one of Messrs. J. and H. Gwynne’s high- 
speed engines working up to 40 horse-power indicated. 
The installation, which has been carried out under the 
supervision of Mr. Montagu Scott, chief electrician to 
Messrs. William Harvie and Co., is an exceedingly 
complete one. Primarily there are two circuits, one 
being the day and the other being the night circuit ; but 
as already indicated, all the 320 lights are embraced in 
six sections, which are as follow: 1. Main deck. 2. 
Night, main deck. 3. Dining saloon and lower deck 
aft. 4. Engine-room and cargo lights. 5. Night, 
promenade deck. 6. Promenade deck. Every state- 
room has a separate light for itself, the switch for 
which is under the control of the passengers. In the 
main saloons, of which there are three, the lamps are 
generally disposed in pairs over the dining tables, each 
pendant having two oil lamps as well. Electric lamps 
are distributed over every portion of the ship, even 
into the seamen’s quarters and cargo holds. It may 
be mentioned that Mr. Elsee, the superintendent for 
the owners, had a steamer which was built on the 
Clyde electrically lighted nearly six years ago. She 
was the Cosmos, also for the River Plate trade, and the 
lamps consisted of Jablochkoff ‘‘ candles” supplied 
by current from a Gramme dynamo. The former has 
since given place to incandescence lamps, but the same 
dynamo is still in use. Mr. Elsee may be said to be 
one of the pioneers in ship-lighting by electriciry. 








TRIAL TRIPS AND LAUNCHES. 


THE s.s. Alpha, built by the Netherlands Steamboat 
Company, sailed on her trial trip on Wednesday, July 16. 
Her length is 180 ft., breadth 274 ft., and depth of hold 
133 ft. The vessel averaged over 10 knots per hour, and 
steamed from Rotterdam to the Thames without a stop, 
the engines making 91 revolutions per minute throughout 
the voyage. The engines have cylinders 23 in. and 43 in. 
with a stroke of 30in. The boiler is multitubular, and is 
constructed for a working pressure of 95 1b. per square 
inch. The vessel and machinery was constructed under 
the superintendence of Mr. Joseph R. Oldham, of Liver- 
pool. 

On the 29th ult., the screw steamer Mary, built and 
engined by the Elsinore Iron Shipbuilding and Engineer- 
ing Company, had her trial trip, developing a speed of 
114 knots. She measures 236 ft. by 32 ft. by 15} ft., and 
a 1355 tons dead weight, on a mean draught of 15 ft. 

in. 





On Tuesday, August 5, the trial trip of the new steam- 
ship, South Cambria, took place off the Tyne, when 
both ship and engines gave satisfaction. The steamer 
is 270 ft. in length, 7 ft. in breadth, and 23 ft. in depth, 
with a carrying capacity of about 2900 tons. She 
has been built by the Blyth Shipbuilding Company, 
Limited, to the order of Messrs. Evans, Jones, and 
Co., Cardiff. The engines are 32in. and 62in., with 
42 in. stroke, of 200 horse-power, and have been supplied 
by Messrs. R. and W. Hawthorne, Newcastle. The ship 
is fitted up with all the latest improvements for despatch 
and economy. She is intended for the American and 
Indian trades, and is owned by the South Cambria Steam- 
ship Company, Limited. 


On Wednesday afternoon, the 6th inst., the Racer, 
screw gun-vessel, was launched at Devonport. The 
vessel, which is about 1000 tons burden, is armed with 
eight 5 in. guns. 





On the 8th inst., shortly after midnight, the Abercorn 
Shipbuilding Company, Paisley, launched a_ coasting 
steamer of 200 tons burthen named the Ben Nevis, and 
built for Mr. D. P. McDonald, of Fort William, to the 
designs and under the superintendence of Messrs. 
MacNicoll and Co., Glasgow. The construction is extra 
strong to provide against grounding in harbour while 
loaded, and is in excess of Lloyd’s requirements. 





On Monday, the 11th inst. there was launched from the 
yard of the Sunderland Shipbuilding Company, Limited, 
a finely-modelled iron sailing ship named the Florencia, 
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tween Beverley and Albany has been signed. 
Hordern leaves London for Perth immediately. 





have recently (turned out a steam dredger for di 


and built to the order Mr. E. M. Langworthy, of 
Florencia, River Plate. Her leading dimensions and par- 
ticulars are: Length, 185 ft. ; breadth, 28 ft. 3in. ; depth 
of hold, 12 ft. 8 in. ; class 100 A 1 Lloyd’s, under special 
survey. She is rigged as a three-masted brigantine, and 
has been designed with exceedingly large hatches for the 
shipment of machinery to be used in the owner’s new 


FRENCH STEEL RaiLs,—The Denainand Anzin Company 
has obtained a Portuguese order for 11,000 tons of steel 
rails. The contract price is stated to be 5/. 16s. per ton. 


WESTERN AusTRALIA.—Mr, A. Hordern has telegraphed 
from London to his Perth agent, Mr. A. Forrest, notify- 
ing that the contract for the construction of a railway be- 


AMERICAN MECHANICAL INDUSTRY.—The Westinghouse 
Machine Company has recently shipped to the Govern- 
ment of New South Wales one of its 160 horse-power auto- 
matic engines to be used in electric lighting. An order 
for two steam elevators, one for freight and the other for 

assengers, has been placed with Messrs. Eaton and 
rince, of Chicago. The Vulcan Iron Works, of Chicago, 


ditches. The novelty in its construction consists of an 


alt Co ili wilt endless belt, forming the bottom of a series of revolving 


buckets. 


Osiae highr *| OSide light +); 


1882, and of nearly 300,000 tons over that of 1881. 


\ Serce ipa; 4 


of persons employe: 





an increase of 10,000 tons over the previous year, 








Nova Scotian Coat AND Iron.—The amount of coal 
raised in Nova Scotian mines in 1883, was 1,422,553 tons, 
being an increase of 56,000 tons over the production of 


amount of coal exported to the United States last year was 
102,755 tons, being an increase of 3453 tons over the ex- 
rts of 1882. The largest shipments are to Quebec. New 
runswick is the market next in importance, while con- 
siderable quantities of coal also go to Newfoundland, 
Prince Edward Island, and the West Indies. It is stated 
that 300,000/. was paid out by several coal-mining companies 
of Nova Scotia last b pag and that altogether the number 
in and about the mines and in trans- 
— coal by land and sea is about 10,000. The pro- 
uction of iron last year in Nova Scotia was 52,410 tons 
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COAL SHIPPING AT CARDIFF DOCKS. 
On Recent Extensions of Dock Accommodation and Coal 
Shipping Machinery at the Bute Docks, Cardiff.* 
By Mr. Joun McConnocutE, of Cardiff. 
(Concluded from page 141.) 
Graving Docks.—The provisions for the examination and 


repair of vessels entering the port consists of eight graving 


docks. : 
1. Public Graving Dock.—The commercial graving dock, 
constructed by the Bute Trustees, is available for use b 


the public on payment of dockage rates as at Liverpool. , 








* Paper read before the Institution of Mechanical 
Engineers at the Cardiff meeting. 











This graving dock R (see plan on p. 133 ante), shown in 
section and plan in Figs. 5 and 6, is 600 ft. long, 78 ft. wide 
at the bottom, with an entrance 60 ft. wide from the Roath 
Basin, the depth of water on the sill at high water of 
ordinary spring tides being 23 ft. 9in. The bottom of 
the graving dock is 2 ft. 6in. below the sill, and is laid 
with a line of cast-iron blocks 4 ft. apart throughout 


its entire length, the upper edge of these blocks being on | 


the level of the sill. Access to the dock is gained by the 
steps at A A, Fig. 6, in which also are slides for passing 
down materials required for the repair of vessels. ' 

Caisson.—The entrance is fitted with a wrought-iron 
boat-shaped caisson, shown in Figs. 7, 8, and 9. I 
is 60 ft. long, 26 ft. in greatest width, and 13 ft. in least 


| width at the centre, and 30 ft. 6 in. in depth ; and is con- 


structed of angle-iron frames, columns, and beams, and 
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CARDIFF. 


20F* 
°) 




















soedyfithcte: 
! Level of water 
sa Eat Dock 








Was» Vi 


Ys 





Vi py 
Yj 

















skin plates, with oak stems and keel, Figs. 10, 11, and 12, 
and fir deck ee. It is divided by a water-tight 
deck and by bulkheads into sixteen compartments com- 
municating with one another by means of small slide 
valves, for water ballast arrangements. To give the 
necessary displacement for any required flotation level, 
the water ballast is admitted to the four central compart- 
ments (from which it flows to the others) by two 9 in. cast- 
iron inlet pipes A A, or is discharged through the outlet 
pipe B, Fig. 9, each of which is fitted with a brass- 
faced valve worked from the deck. A small steam pump 
is fixed on the water-tight deck for the purpose of dis- 
charging the water ballast, in case of the depth of water 
on the sill being reduced whilst the caisson is afloat. The 
24 in. cast-iron sluice pipes, fitted with valves worked 
from the deck, are fixed in a caisson for filling the graving 
dock. In additionto the water ballast, there are about 
120 tons of iron ballast in the caisson, which, with the 
weight of the caisson itself, including the cast-iron pipes, 
pumps, &c., amounting to 152 tons, is equal to the dis- 
placement at the lowest water level at which it requires 
tobe floated. The details of this caisson required careful 
consideration to provide by water ballast for a variation 
of 13 ft. between the high water of high spring tides and 
the high water of neap tides ; and the author is indebted 
to the valuable assistance of Sir Edward J. Reed, K.C.B., 
M.P., in the arrangement of these details. 

Pumps.—The pumping machinery for discharging the 
water from the graving dock is shown in Figs. 13 to 17, 
and consists of two centrifugal pumps, each working in a 
separate circular well, and driven by abi h-pressure horizon- 
tal engine; and feur lift pumps, all fixed in one square well, 
and driven by a direct-acting condensing engine. The 
water from the graving dock flows through a culvert V 
into the square well, whence it passes by separate culverts 
O O into the circular wells ; and there is also a culvert S 
fitted with a sluice T between the two circular wells. 
The water from the whole of the pumps flows through the 
culverts B B and P, tothe tank or well C under the boiler- 
house floor, from which it is conveyed by a 5 ft. culvert 
U to the East Dock. When the pumps are started, the 
sluice T between the two circular wells is closed, and each 
pump acts independently until the water level in the 
graving dock is so reduced that the lift of the pumps is 
equal to about 15 ft. ; the sluice T is then opened, and 
the water discharged by the lower pump passes into the 
well, below the level of the higher pump at D. When this 
takes place, the self-acting flap H closes, and prevents 
the return of this water tothe dock. The water dis- 
charged by the lower pump is thus passed through both 
pumps, and they divide the lift between them. 





| Centrifugal Pum ps. —The construction of the centrifugal 
| pumps is shown in Figs. 14 to17. 


The cover shown over 
| the revolving fan is for the purpose of removing the great 
| pressure of the water from a large part of the upper surface 
| of the fan; and as the water pressure has access to the 
underside of the fan, this pressure, instead of increasing 
the weight of the bearings, tends to support the fan, 
and takes away almost the whole pressure due to the 
weight of the fan and spindle on the bearings. Although 
the joint between this cover and the fan is nearly water- 
tight, it cannot be made perfectly so without too much 
friction; and the little leakage with takes place is re- 
moved to the underside of the pump through the three 


t | hollow standards or supports G, Figs. 16 and17. The 


space between the cover and revolving fan is thus always 
| kept free of water ; and the fan and spindle bearings are 
relieved from water pressure and friction that would 
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otherwise absorb much power in overcoming them. The 
revolving fans are 4 ft. 2 in. in diameter, and when driven 
at their usual speed of about 200 revolutions per minute, 
they discharge about 3000 cubic feet of water in that time. 

Lift Pumps.—The lift pumps, Fig. 14, are each 294 in. 
in diameter, and 48in. length of stroke. Their general 
speed is about fourteen strokes per minute, at which rate 
each pump discharges about 250 cubic feet, equal to 1000 
— feet discharged per minute by the four pumps to- 
gether. 
also two force pumps auxiliary to the force pumps for the 
service of the hydraulic machinery. Steam for these 
engines is supplied by three high-pressure boilers, work- 
ing at 701b. to 75lb. pressure, and by one low-pressure 
boiler, working at 10 1b. to 201b. pressure. 

A pipe E, with a valve F, in the square well in which 
the lift pumps are fixed, is for the purpose of filling the 
graving dock from the East Dock when desired. The 
whole of the pumping machinery has been supplied by 
Messrs. R. Moreland and Son, of London. 

2. The second graving dock is at the head of the Bute 
West Dock, constructed by Messrs. Charles Hill and 
Sons ; it is 230 ft. long, with an entrance 40ft. wide, and 
123 ft. depth of water over the sill. Vessels can here be 
docked at all times, irrespective of tides. 

3 and 4. Two graving docks have also been constructed 
by Hills’ Dry Dock and Engineering Company at the 
north-west side of the Bute East Dock. One is 408 ft. in 
length, with an entrance of 48 ft. in width, and 184 ft. 
depth of water overthe sill. The other is 400 ft. in length, 
with an entrance of 40ft. in width, and 18} ft. depth of 
water over the sill. Vessels can be docked in both docks 
at all times, irrespective of tides. The docks are pumped 
out by a pair of centrifugal pumps, with suction and de- 
livery pipes of 18in. bore and revolving discs of 4ft. in 
diameter, made by Messrs. W. H. Allen and Co., 
of Lam Each pump is intended to discharge 
6000 gallons of water per minute; the two together 
have discharged on trial 18,000 gallons per minute, 
emptying the dock in two hours. Each is driven by 
its own engine, having an inverted cylinder of 15 in. 
diameter and 12 in. stroke, and working at an average 
speed of 180 revolutions per minute, with 60 1b. steam, 
cut off at three-eighths of the stroke. Either engine 
can work either pump, and can pump out either of the 
docks, The pumps have to discharge the water from the 
dry docks into the basin, the maximum height of lift 
being 22 ft. They are charged by means of a steam 
ejector, which exhausts the pipes and pumps in about one 
minute, thereby a with a foot-valve; a self- 
acting flap-valve on the delivery side is alone required. 

5. One graving dock, with an entrance from the basin 
of Bute East Dock at one end, and another entrance from 
Bute West Dock at the other end, has been constructed 
by the Cardiff Junction Dry Dock and Engineering Com- 
pany. It is 420 ft. in length between the caissons, and 
77 ft. in width at top of coping, with 18 ft. depth of 
water on the blocks; the entrances are 50 ft. in width, 
and the depth of water over the sill 20 ft. Vessels can 
‘docked at all times, irrespective of tides; and this dock 
is available in case of need as an additional entrance to 
the West Dock through the East Basin. The water is let 
into the dock from both ends, through two sluices in each 
caisson; and the dock can be filled by these sluices in 
thirty minutes. 

Caissons.—The caissons are fitted in grooves formed 
in the masonry, and are lowered and held down in 
their places by water ballast run in through inlet 
valves; the sinking occupies three minutes. For the 
purpose of raising the caisson, which has to lift about 
5 ft. in order to clear the sloping side grooves, the water 
is pumped out by two pulsometers, which are fitted inside 
the caisson and are supplied with steam from the main 
boilers, the steam pipes being connected by flexible hose ; 
the time occupied in lifting is six minutes. 

Centrifugal Pumps.—The whole of the water from the 
graving dock is pumped up to a level not less than 1 ft. 
above the dock coping, and is returned to the Bute Docks, 
The pumping machinery was designed and constructed by 
Messrs. Parfitt and Jenkins, of Cardiff. There is one 
pump well only constructed of stone, and 9 ft. in dia- 
meter. In this well is fitted a vertical shaft, on which 
are two centrifugal pumps, each precisely the same in 
design and dimensions. The bottom one is fixed 2 ft. 
below the deck bottom, and the upper one 14 ft. 
above, leaving about 14 ft. head on the top pump, 
when working. The pumps make 210 revolutions per 
minute, and are driven by a pair of horizontal compound 
condensing engines, geared to the pumps by mortice 
bevel wheels. The engine cylinders are 22 in. and 40 in. 
in diameter, with 30 in. stroke, making seventy revolu- 
tions per minute, or one-third the speed of the pumps; 
pressure of steam from 65 lb. to 70 lb, per square inch.$* 

Bucket Pumps.—Besides the main centrifugal pumps 
there are a pair of drain pumps, used for pumping out 
any leakage from the caissons into the dock. ey are 
a pair of ordinary bucket pumps, 19 in. in diameter and 
4 ft. stroke, worked direct by a high-pressure beam engine 
having a 16 in. cylinder, and the pump rods are hung off 
the extended ends of the beam. This engine makes about 
sixteen revolutions per minute, and when pumping out 
the dock works in conjunction with the main centrifugal 
pumps. 

The engines are supplied with steam by two brilers of 
the marine type, having brick flues at the back, instead 
of the ordinary combustion chambers. The boilers are 


10 ft. 3 in. in diameter and 11 ft. 3 in. long. 

The dock when full contains about 16,000 tons of water, 
and the time occupied in pumping it dry is 2} hours. 
When docking an ordinary sized steamer the time oc- 
cupied is about two hours. 

6 and 7. Two docks, each entered from the west side of 
the entrance channel to the Bute Docks, belong to the 


The engine which works the lift pumps works’ 





Mountstuart Shi gs oe | Graving Docks and Engineer- 
ing Company. One dock is 324 ft. in length, with an 
entrance of 45 ft. in width, and depth of high water over 
sill of 19 ft. 9 in. at ordinary spring tides and 10 ft. less at 
ordinary neap tides. The other dock is 420 ft. in length, 
with an entrance of 52 ft. in width, depth of high water 
over sill 26 ft. at ordinary spring tides and 10 ft. less at 
ordinary neap tides. 

8. A graving dock, with an entrance from the Roath 
Basin, is now being constructed by the Bute Shipbuilding, 
Engineering, and Dry Dock Company. It is 600 ft. long, 
87ft. wide at top, and 284 ft. deep, with an entrance 55 ft. 
in width, depth of high water over sill 25 ft. at ordinary 
spring tides, and 10 ft. less at ordinary neap tides. Most 
vessels can enter or leave at any time, as the ordinary 
working level of the Roath Basin gives about 18 ft. of 
water over the sill. Provision has been made for divid- 
ing the dock into two by a caisson, which can be placed 
in any one of three recesses, either at the middle of 
the length or at 50 ft. on either side of the middle ; the 
inner division can be used for a vessel requiring to stay 
a longer time in dock, and the outer for vessels staying a 
shorter time. The dock may be filled either direct from 
the tideway or from the Roath Basin. It will be emptied 
by two centrifugal pumps of 4 ft. diameter, on vertical 
shafts, each in a separate well. Two horizontal non- 
condensing engines are provided, one for each pump, the 
cylinders +) 16 in. in diameter with 3 ft. stroke, to 
work with 80 lb. pressure of steam. A small separate 
pump with an engine is also provided for getting rid of 
any leakage water without running the large- pumps. 
These pumps are designed to empty the dock in about 
four hours, the quantity of water to be discharged being 
about 929,000 cubic feet. 

Gridiron.—On the east side of the entrance channel to 
the Bute Docks a gridiron has been constructed by the 
Bute Trustees, of which the length is 350 ft., and the 
width 36 ft. ; the depth of water at high water is 23 ft. 
at ordinary spring tides, and 13 ft. at ordinary neap tides. 





STANDARDS OF LENGTH. 
Standards of Length and their Subdivision.* 
By Grorcr M. Bonn, Hartford, Conn. © 
(Continued from page 84.) 

Arter having thus briefly considered the subject of the 
* evolution” of a standard, and the conditions under 
which it must continue in order to be worthy of being 
called a standard, we will now attempt to show some of 
the methods adopted for comparing these yard or meter 
bars, and explain some of the principles upon which the 
accuracy of the comparison depends. 

We have already partly described the way in which the 
end meter is compared or transferred to a line measure by 
the reflection of a fine point of platinum, without actually 
touching the ends of the standard bar. We may now 
notice how two standard end measure bars may be com- 





pared, using a method by which the differences, if any, | 
are greatly magnified, and are thus very readily deter- | 
mined. | 
A most ingenious application of the laws of the reflec- 
tion of light was made by Joseph Saxton for comparison 
of end-measure bars, and for which, in recognition of its 
value to science, he was, in 1837, awarded the John Scott 
Legacy Medal, his invention being the reflecting com- 
parator. It depends upon the magnified distance of the 
path of a reflected ray of light, caused by the rotation of a | 
mirror placed vertically, and delicately pivotted, the 


opposite ends of the standard are against the con- 
tact surfaces of both the stationary and the sliding 
stops—and which, by the way, is one of the most difficult 
features of the experiment—a ray of light is brought to 
bear upon the mirror, and the reflection of a circular 
scale is observed through a small telescope, mounted just 
above this divided arc. This circular scale may be placed 
at rd convenient distance from the mirror, say 15 ft. or 
20 ft. 

It is evident that a very slight motion of the sliding 
bar G (Fig. 1), will cause a ray of light, reflected from the 
mirror M, to which its motion is imparted through the 
small chain and drum, to move with a much greater velo- 
city at the distance of the large circular scale R S, and, as 
the angle of incidence is equal to the angle of reflection, a 
motion of the mirror through an arc of 5 deg. would cause 
a motion of the reflected ray of 10 deg., as we may readily 
understand by taking the geometrical proof in illustra- 
tion. 

A polished surface is placed so that the light strikes it 
‘* squarely,” or, in other words, at no angle whatever; it 
will evidently be reflected directly back to its source, Fig. 2. 
Now, suppose it is rotated into a position, as indicated in 
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Fig. 3, which is just 45 deg. as compared with its original 
position, the light still coming from the same direction ; 
it now strikes it at an angle of 45 deg., and as light is 
always reflected at the same angle as that at which it 
strikes a polished surface, its new path will be again 
45 deg. from the plane of the mirror ; but, as will be seen 

it is twice 45 deg. with respect to its incident path, and { 
is thus reflected at an angle of 90 deg. : 
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spindle of the mirror being connected with a sliding bar 
by a fine watch fusee chain wound around the barrel of 
the mirror spindle. At the end of the sliding bar, to 
which this chain is attached, contact is made with the 
end of the standard to be compared, the other end of the 
standard being firmly abutted against an immovable 


stop. 

By first placing the standard bar in position, care 
being taken to have the bar supported at the “ neutral 
points,” and exactly in line, so that the centres of the 


* A lecture delivered before the Franklin Institute, 
February 21, 1884, 











We can readily see how extremely delicate or sensitive 
to the slightest change of position this reflected ray be- 
comes. As light may be said to have no weight, and 
consequently no momentum or inertia, it will quickly and 
certainly indicate the slightest change in length of a 
standard end measure bar. 

By calculating the length of the relative ‘‘ lever arms” 
we can easily determine the magnifying capacity of such 
an instrument of precision. For instance, supposing the 
drum on the spindle to which the rotating mirror is 
attached, is in. in diameter, and that the length of the 
radius of the large circular scale is 20 ft., we have, using 
the double angle ijn this relation, the distance moved by 
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s 
the an bar touching the standard, as compared with the 
arc passed over by the reflected ray at the distance of 
20 ft. from the mirror, and reducing to the same unit, as 
& X ty X dy = sero is to 1, or as 1 is to 3840, hencea 
motion, or variation of y¢g5 in. at the point of contact 
would be 3.84 in. at the ecale. 

By placing a metallic barin a closed tube, the ends 
merely projecting through this tube, and filling the tube 
with ice water, and then with water of a known higher 
temperature, and comparing the lengths of the same bar 
under these varying conditions, the amount of expansion 
for each degree can be determined ; this will give us what 
is called the coefficient of expansion, to which reference 
has already been made. 

The comparator in use by the United States Coast Sur- 
vey at Washington, designated as the Saxton yard 
dividing comparator, [is one designed by Mr. Saxton 
while in charge of the construction of standard balances, 
weights, and measures of length, to be presented to the 
different States, to insure uniformity throughout the 
country. 

A short description of this comparator may be quoted 
from a paper read by Professor W. A. Rogers before the 
American Academy of Artsand Sciences, April 14, 1880, 
‘On the Present State of the Question of Standards of 
Length,” and from which, also, much that is of interest 
in regard to our subject-matter for this evening, has been 
obtained. To any one wishing to pursue the subject 
further, the paper entire, and the references contained at 
the end, will be of very great assistance, 

‘The Saxton comparator consists of a brass bedplate, 
having V-shaped ways running the entire length. A slide 
carrying a microscope slides freely over these ways. 

‘* A series of brass posts form a part of this bed, through 
which pass steel screws, having conical ends, which have 
been tempered and polished. There are stops for the 

ard and for its subdivision into feet, and of 1 ft. into 
inches, There are also stops for the meter and for its sub- 
division into decimeters, and of one decimeter into centi- 
meters .. . The end stops for the yard and for the meter 
were, many years ago, set to correspend with ‘ bronze 
No. 11,’ at 58 deg. nearly for the yard, and with the iron 
meter at 68 deg. nearly. . . . The standards which have 
been distributed since 1856 have been transferred from 
these distances at the temperature at which they are 
standard. 

“The yard in actual use at the Bureau of Weights and 
Measures, therefore, may be defined to be the distance 
between two steel stops attached to the bed of the Saxton 
comparator, which corresponds to the length of bronze 
No. 11, at 58 deg, nearly, and the meter may be defined 
to be the distance between two steel stops of the Saxton 
comparator, which corresponds to the length of the iron 
meter, corrected for the difference between its length at 

2 deg. and at 68 deg., nearly. Recent comparisons indi- 
cate that these temperatures should be diminished, by a 
trifling amount, for the present distances between the 
stops both for the yard and for the meter.” 

Engravings representing the Saxton yard dividing com- 
parator and also the Saxton reflecting comparator here 
shown, were obtained through the kindness of Professor 
J. E. Hilgard, Chief United States Coast Survey, by 
whom every facility was afforded me for examining the 
methods of comparison. The courtesy of Mr. Blair, | 
assistant in charge, has aided me greatly in thus being | 
able to illustrate the instruments now in use at the office | 
of the Coast Survey. 

Another form of a comparator, which has proved to be | 
successful in the use of the means “‘ for the end sought,” | 
in the comparison and investigation of standards of 
length, is that known as the Rogers-Bond universal com- | 

arator, which was constructed, from plans proposed by 

rofessor Rogers, by the Pratt and Whitney Company, of 
Hartford, Conn., for their use in practically establishing 
standard gauge dimensions. A duplicate comparator of 
this form was also made by them for Professor Rogers for 
his professional work at Cambridge, and for the transfers 
and comparisons of standards used by the Pratt and 
Whitney Company as a basis of these standard sizes. 

The comparator at Cambridge is also used by Professor 
Rogers in determining the coetlicients of expansion of the 
various materials used in the construction of standard 

ard and meter bars, and also for obtaining the relation 

tween the length of the Imperial yard and the ‘‘ Métre 
des Archives.” The solution of this latter interesting and 
difficult problem is fully given in a memoir by Professor 
Rogers, presented May 9th, 1883, before the American 
Academy of Arts and Sciences, entitled ‘‘ Studies in 
Metrology,” and to which reference may be had. 

The special features of the universal comparator are, as 
its name implies, the variety of the methods employed 
and the range of work that can be done in comparing 
standards; each independent method, when carefully 
carried out, producing similar results which serve to 
check or prove the comparisons. It includesa method for 
investigating the sub-divisions of the standard by com- 
paring each part of the total length with a constant or 
invariable quantity of distance. : ; 

By the aid of the plan and elevation of this form of 
comparator (Fig. 4), the aim being to exhibit principles 
rather than a picture of the instrument, we may be able 
to describe in a few words the main features of its con- 
struction. 

A heavy cast-iron base A is mounted upon stone capped 
brick piers, giving a permanent foundation to the appa- 
ratus. Upon this base, and reaching from end to end, are 
two heavy steel tubes, B and C, 3 in, in diameter, ground 
perfectly straight, and being “‘true” when placed in the 
centres of a lathe, the object being to get a straight line 
motion of the microscope plate D, which slides freely on 
these true cylinders. i 

Flexure of these cylindrical guides is provided for, by 
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lever supports at the neutral points and nl, Fitted 
closely to these guides, and outside of the range of 


motion of the microscope plate D, are two stops E and F, 
one at each end, as shown in the figure. These stops are 
arranged to be adjusted at any desired position along the 
guides, and are securely held by clamping on the under 
side by the handles G and H. 

These stops are each provided with a pair of electro- 
magnets, I and J, the poles of which do not come in con- 
tact with the armature seen at either end of the micro- 
scope plate. Contact is made at K and L, which are har- 
dened steel surfaces, tempered and polished, and placed 
as nearly as possible in the centre of the plate and of the 


stops. 

The magnets are intended to overcome the unequal 
pressure due to ordinary contact, a rack and pinion being 
used to move the plate. The magnets are used to lock the 
microscope plate at each end of its traverse between the 
stops. The use made of this sliding microscope plate and 
the stops we shall see presently. 

Beyond the main base just described, and supported 
also on brick piers, is an auxiliary cast-iron frame N, which 
is provided with lateral and vertical motion within limits 
of zero and 8 in. and 10 in. respectively, for rough or ap- 
proximate adjustment, and upon the top of this frame are 
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especially so in the case of bars having the lines ruled on 
yay old surfaces at the bottom of wells sunk one- 
alf the depth of the bar, these wells being not over 4 in. 
in diameter, as in the case of bronze 1, and also of the bar 
now before you. 
The first operation in the use of this form of comparator 
is to level the main base A, then, sliding the microscope 
plate D from end to end of the steel tubular guides, 
aving the microscope adjusted so as to be in focus upon 
the surface of mercury held in a shallow trough, over 
which the microscope passes, the curvature due to flexure 
of the guides is determined, and may be compensated for 
by counterweights at the neutral points of support n and n'. 
In order to test this right line path of the microscope 


| plate horizontally, the method of the “stops” is em- 


ployed, or, another method, which is that of tracing a 
fine line the entire length ofa standard bar upon its upper 
surface, and reversing the bar, tracing another line very 
near the first and at an equal distance apart at each end ; 
then if this distance is uniform between the two lines the 
entire length, it is safe to assume that the path of the 
plate is a straight line horizontally, and at the middle, 
the amount of curvature, if any, and also if regular, is 
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two carriages O and O!, which slide from end to end, a 
distance of about 40 in. Upon these sliding carriages are 
placed tables T and T!, provided with means for minute 
adjustment, for motion lengthwise, sidewise, and for level- | 
ing, thus permitting the adjustment of a standard yard 
bar quickly, and without the necessity of its being 
touched with the hands after being placed upon the table 
until the work of comparison is completed. 

Before describing the operations necessary for a series | 
of comparisons, it may be well to explain the peculiar 

this kind, ‘of the microscopes M 
and M! used in this connection. 

The tubes are 12 in. long and 1}in. in diameter; the 
eye-piece micromoters m, and ms. were made by Joseph | 
Zentmayer, of this city, whose skill as an optician is too 
well known to require further proof of their excellence. 
The objectives were made by the late Mr. R. B. Tolles, 
of Boston, and are each fitted with his illuminating prism. 

In order to use a microscope upon lines ruled on 
polished surfaces, or on any opaque material, some means 
for obtaining sufficient light must be employed to see | 
them distinctly, without the use of reflectors, which are | 
often a source of error in standard work. | 

In no other form of objective does this requirement 
seem better fulfilled than that invented and made by Mr. 
Tolles. The objectives are each fitted with a prism of 


4. 


readily determined. This method has been used by Pro- 


| fessor Rogers with marked success. 


The “‘ stop measure” is to compare a line measure, or an 
end measure bar, on each side of the centre line of motion 
of the microscope plate, using one microscope, and com- 
paring this fixed length with the constant quantity before 
referred to, which is the distance between the stops. 
Should the path be a curved one, the distance between 
the defining lines upon the bar will appear greater on one 
side than on the other in proportion to the amount of cur- 
vature existing. The length of the standard being the 
chords of circles of different radii, but by comparison 
with the stops seems really to be different in length at 
each position, caused by the different distance, through a 
larger arc passed over by the microscope. By means of 
the proportion of similar triangles, the lengths of the 
radii may be very accurately determined. By placing 
different standards on one side of theline of the stops, 
they may be, by being compared with a constant quan- 
tity, compared also with each other. 

(To be continued.) 


FOREIGN AND COLONIAL NOTES. 
New Australian Lighthouse. —A new lighthouse on 
Cliffy Island near Wilson’s Promontory, is expected to be 
ready for use inashort time. The light will be a red 
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perfectly clear glass, placed just above the lower lens, and 
one end of the prism passes through the side of the ob- 
jective. The inner end of this prism is bevelled (Fig. 5), 
forming such an angle of the end surface to the axis of the 


easily seen and separated with a 1 in. objective. 
be said to “carry its own lantern,” and with light so 
thrown, just where it is most needed, the bottom of the 
cut or furrow of a line cut by a diamond edge, as fine as 
that just stated (zg}55 in.), as well as the edges of the 
furrow, can readily be seen. ; 

This method of i'lumination has proved to be invaluable 
in the work of comparing line measure standards, 


- | in the United States in 1882. 
prism, that light is refracted perpendicularly upon the | offices in the Uae o 
surface of the bar, lines less than yg}55 in. in a | 

may | 
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flashing light, and will be visible about fifteen nautical 
miles. 

American Telegraphy.—There were 42,917 telegraph 
The number of tele- 
grams forwarded during the year was 40,581,177. 

New South Wales Railways.—The tender of Messrs. A. 
Johnson and Co., has been accepted for the construction 
of a railway from Burgendore to Michelago. The amount 
of the contract is 497,766/. 

Canadian Pacific Railway.—This great line is expected 
to be completed eastward to Montreal by the summer of 
1885. Work is being rapidly pushed forward in the 





Rocky Mountains. The Canadian Pacific Company is 
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offering every inducement and facility for the building of 
good elevators of not less than 10,000 bushels capacity 
with steam appliances for cleaning, &c. 


Auckland.—Auckland, which has kept rapidly advanc- 
ing while there has been dulness and stagnation in the 
south of New Zealand, is still extending by the erection 
of new houses all around. Tramwaysare being laid down 
in all the principal streets. Considerable progress has 
been made at Point Calliope in the harbour, in the pre- 
paration of a site for a dock, which is to have 33 ft. of 
water on the sill. 


The King Country (N.Z.)—For some months past a 
survey of the King Country in New Zealand has been 
going on, with the sanction of the native owners, who are 
satisfied that arrangements will be made for their per- 
manent benefit. Surveys have also been made for the 
construction of a trunk railway to connect Auckland with 
Wellington, thus opening up the whole of the interior of 
the North Island. Mr. Mitchelson, the Minister of 
Public Works, has traversed the country, and is pre- 
— to lay a report upon the subject before the New 

ealand Parliament. 


The San Francisco Mail Service.—Correspondence in 
reference to the San Francisco mail service has been pre- 
sented to the New Zealand Parliament. The New Zea- 
land authorities on several occasions complained of the 
inward San Francisco mails being two or three days late, 
and they have urged that arrangements should be made 
to have them conveyed by faster steamers between Liver- 

oland New York. Nothing, however, seems to have 
been definitely settled upon the subject. 


Railways ‘in Manitoba.—In view of the great import- 
ance to the interests of the Canadian Pacific Railway 
rg ane that railways facilities should be extended to 
the fertile districts of Southern Manitoba, at the earliest 
moment, the Canadian Pacific directors recommend to the 
shareholders the leasing of the Manitoba South-Western 
Colonisation Railway, at a rental, which will cover the 
interest, on bonds of that railway, to be issued at the rate 
of 12,000 dols. per mile. Fifty-two miles of the line are 
in operation, and it is proposed to extend it 100 miles 
— when the necessary financial arrangements can be 
made. 
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5510. Automatic Detaching and Safety Attaching 
Gear for Ships’ Boats: J. Dixon, M. Waddle, and R. 
Dawson, Blythe, and E. Marshall, North Shields. 
[6d. 4 Figs.j}—The principal feature of this invention is the 
safety locking gear for preventing attaching of one end of a boat 
without the other, Referring to the illustration, the hooks B hang 
the boat in the long shackles D of the lower tackle blocks, through 
transverse slots in the ‘‘ thwarts.” These hooks work on fulcrums 
C, and are connected by short links to levers G working on 
fulcrum pins in the stanchions, their lower ends being connected 








by a rod running along the bottom of the boat. One of the levers 
G carries a weight constantly tending to open the hooks which 
are kept closed by the weight of the boat, When the hooks B 
are open, studs on them engage with thecurved jaws of the lock- 
ing levers N, which are balanced by weights P, and prevept either 
of the hooks B being closed until the shackles D are ifferted in 
both ends at once, when they press down the locking levers, and 
the hooks are free to close, being turned upward by pulling the 
chainS. A slight modification is also described. (November 24, 
1883). 

5757. Lithographic Printing Machines: A, Paton, 
Leeds. (6d. 8 Figs).—An intermittent motion, variable at plea- 
sure, is communicated to the director roller to vary the extent to 
which it is turned at each stroke, so as to give more or less ink to 
the vibrating feed roller. The pressure of the vibrating roller 
against the director roller can be delicately adjusted by means ofa 


with padded adjusting screws. The feed table of the machine is 

provided with guides adjustable in slots and having horns pro- 

jecting over the edge of the paper. The sliding bars which carry 

% = are connected by a lever and spring. (December 
fy 


5803. Printing Machinery: G. W. Osborn and Dr. 
W. Yates, London. (6d. 3 Fige._This relates to that class 
of machinery used for printing continuous sheets of paper with 
more than one colour. As will be seen from the illustration, the 
paper after leaving the reel a passes upward and between the two 
drawing rollers e, the upper roller e working in slotted guides so 
that its whole weight bears on the paper. It then passes down- 








ward and beneath a horizontal compensating roller capable of 
movement in a vertical plane and proceeds upwards and over the 
flanged guiding roller i to the trough-like guide j, under the 
tightening bar &, over the vertically adjustable roller /, under the 
tightening bar m to the feed roller n, and printing cylinder p. 
The lower feed roller n is geared with the printing cylinder so as to 
run at the same surface speed. (December 18, 1883). 


5822. Winches, &c.: W. Clarke, Gateshead-on-Tyne’ 
(4d. 2 Figs.]—A disc loose on the engine shaft carries two or 
more pinions gearing into a pinion fixed to the shaft and also into 
an internally toothed wheel fixed to the lifting barrel. A brake is 
fitted around the loose disc which by means of a sliding clutch can 
be made to revolve with the shaft. By means of the brake and 
clutch the winch can be made to lift at various speeds and lower 
at will. (December 20, 1883). 


5826. Springs for Carriages: R. Cro Edin- 
burgh. [4d. 2 Figs.)}—Three-quarter elliptic Parma cross 
spring and shackle couplings are applied to the front of the car- 
riage as well as to the back. The upper parts of the springs 
are connected to the axle bed by bolts, and the cross spring is fas- 
tened to the parts to which the shafts or splinter bar are connected. 
(December 21, 1883), 


5833. Converting Continuous Ro Motion into 
Step-by-Step Ro Motion: C. D. 1, London, 
(A, Kaiser, Freeburg, Switz), (6d. 7 Figs.|—A toothed wheel 
receiving continuous rotary motion is connected to a starwheel 
by a circular spring.* The starwheel is held by a spring pawl, and 
as the toothed wheel revolves, teeth thereon raise the pawl, and 
mg — turns until again stopped by the pawl. (December 


5865. Dynamo-Electric Machines: E. C. Warbur- 
ton, Manchester, and L. J. Crossley, Halifax. [éd. 
2 Figs.]—The armature and field magnets are rotated, one within 
the other, in opposite directions. Referring to the illustration, 
the two parallel shafts a are connected together by means of a 
toothed wheel d keyed on one shaft and gearing into a similar wheel 
free to revolve loosely on the second shaft. Magnets ¢ c or arma- 

















tures d d are secured to barrels f on the spurwheels. The second 

shaft is driven from the first by means of cranks e and connecting 

rods, and has keyed on it a wheel b2 gearing into a similar wheel 

loose on the other shaft. Magnets and armatures are alsosecured 

to barrels on these latter wheels. The brushes jj fitted to the 

easy of the machine bear on the commutator. (December 26, 
3). 


5866. Printing Presses: W. R. Lake, London. 
(T. S. Nowell, Boston, U.S.A.) {8d. 7 Figs.|—The platen is 
adapted to enter the interior of a box with one of the sides of the 
box interposed between the platen and the type bed. An adjust- 
able table mounted on the platen is adapted to serve as a support 
ior the box and gauge its position relatively tothe type forme being 
adjustable vertically and transversely. A type bed is arranged to 
be reciprocated towards and from the stationary platen, and one 
or more board-guiding and supporting gauges adjustably secured 
to the platen and adapted to receive a board or wooden blank to be 
printed upon, fed thereto in a horizontal direction. The details of 
the machine are fully described and illustrated. (December 26, 


5870. Automatic Drain-Flushing Apparatus: W. 
Ross, Glasgow. [6d. 1 Fig.|—The valve is operated by means 
of a float ina tank. The valve is of the type known as the Ross 
paragon valve. The lever is connected to a vertical spindle fitted 
with a sucker and surrounded by a hollow spindle carrying the 
float, the arrangement being similar to that used in the above- 
named valve. (December 27, 1883). 


5935. Repeating Firearms: W. R. Lake, London. 
(A, Larsen and C. E. Winterros, Liege, Belgium) (6d. 15 Figs.J— 
The object is to provide mechanism adapted to be easily and rapidly 
operated by means of a single motion. The magazine is in the 
form of a tube below the barrel of the firearm, the cartridges being 
fed by a spiral spring. (December 29, 1883). 

5938. Coating Metal Plates with Tin, &c.: E. 
Morewood, Lianelly. (8d. 4 Figs.J|—The plate whilst 
travelling out from the coating vessel is acted on first by the 
washing rollers and then by other rollers whereby the coating of 
molten metal is reduced and finished. (December 31, 1883). 





double-jawed lever carrying it and a collar screw. The bearings 
of the inking roller are hinged to the framing, and are provided 





Dietrichsdorf, Prussia. (6d. 9 Figs.]—The slide valve is 
trapezoidal in cross-section, and works between the slide face of 
the cylinder and the steam chest cover, and it can be adjusted by 
means of an adjustable plate, so that it works steam-tight, and 
with a minimum of friction. Referring to the illustration, the 
ressure of the steam upon the broader side of the valve tends to 
orce it too tightly between the convergent faces of the cover D 
and the slide face, and to prevent this an adjustable plate or strip 
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f extends along the smaller side y. An adjustable strip may also 
be arranged to bear on the broad side A ofthe valve. The mode of 
adjusting the strips is clearly indicated ‘0 terbalance the 
pressure on the face of the valve, it may be formed with a groove 
on itsback. (December 31, 1883). 


5953. Self-Feeding Eyeletting Machine: C. Whit- 
field, Kettering. ([6d. 7 Figs)—An interior projection or 
flange prevents overcrowding or glutting of the eyelets within the 
box. he friction between the revolving base and the eyelets 
carries them into a suitable position for escaping into the shoot 
from which they pass to the dies. (December 31, 1883). 


5963. Refrigerators: C. M. Sombart, Magdeburg, 
Germany. (B. Moebius, Chehuahua, Mexico). (6d. 8 Figs.|— 
The refrigerators consist chiefly of two bags of cotton yarn like 
that employed for wicks. The bags are woven in one piece with 
spherical bottoms, one being placed within the other. The bottle 
or article to be cooled is placed within the inner bag, the space 
between the bags may be filled with a freezing mixture, and 
the whole is then moistened with water, the vaporisation of which 
cools the contents of the bottle. (December 31, 1883). 


5966. Effecting Intermittent Action of Fog and 
other Signals: F. W. Durham and J. D. Churchill, 
London. {6d.)—A steam cylinder with an automatically 
moved slide is combined with a cataract cylinder ok the 
communication for liquid between its ends regulated by adjust- 
able valves. (December 31, 1883). 


5977. Regulating the Supply of Air to Furnaces: 
W. C. Gale, Lower Tooting. (6d. 6 Figs.)—The admission of 
air to the furnace through the furnace door is controlled by means 
of flaps which close the air inlets as they turn downward. The de- 
scent of the flaps is controlled by the slow admission of mercury into 
a float, to which the flaps are connected. Referring to the illustra- 
tions, the furnace door is provided with a chamber at the back to 
which air is admitted through gratings. Inside the chamber is a 
hinged flap D, and below the flap is a cylindrical vessel containing 





























mercury. The flap is connected by a link and rod passing through a 
hole in the cover of the vessel to a float within the vessel, the bottom 
of which is fitted with a valve opening downwardsand allows the 
mercury to pass out when the vessel is raised. When the furnace 
door is opened, the weighted arm H causes the flap D to be raised, 
and on closing the door again the flap tends to descend, the 
descent being controlled by the rate at which the mercury can 
enter a small hole in the vessel. LL are baffle plates fixed into 
the chamber. The whole apparatus being inclosed in the 
chamber is protected and is not exposed. (December 31, 1883). 


5981. Printers’ Quoins: J.C..W. Foatherstenhang i 
London. [6d. 2 Figs.)—This comprises a right-handed and a 
left-handed male screw with an intermediate enlargement and 
two cheeks or plates with parallel sides, the plates being formed 
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respectively with female threads to receive the right and left male 
screws, A swivel may be substituted for one of the male and 
female screws. The illustration clearly shows the construction of 
the quoin or locking-up apparatus. (December 31, 1883). 

5992. Apparatus for Lighting Gas by Electricity, 
&c.: C. L. Clarke, Manchester. [6d. 7 Figs.|—The 
electrostatic generating device is constructed in cylindrical form, 
and comprises an outer cylinder of ebonite supporting armatures 
or inductors of metal foil, an inner cylinder of like material sup- 
porting carriers of metal foil, contact springs whereby the charges 
induced on the carriers are redistributed, and means whereby one 
cylinder may be rotated with reference to the other either with or 
without a drying chamber filled with a suitable fabric impregnated 
with chloride of calcium, (December 31, 1883). 























UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Tue oLvs WaTERSPRAY VENTILATOR.—The olus 
waterspray ventilator which was fixed eighteen months 
o in the physicians’ consulting-room of the London 
ospital has given such satisfaction to the medical staff 
that another installation of the same system in the throat 
consulting room has been resolved on, The work is now 





5943. Slide Valve for Steam Engines: H. Howaldt, 


in hand. 
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THE PROPOSED HARBOUR OF REFUGE 
AT PETERHEAD. 


THE sub-committee appointed to investigate the 
question of ‘‘the most suitable place for a harbour | 
of refuge on the east coast of Scotland to be con- | 
structed by convicts” have recently issued their 
report, and it has been printed, along with the 
evidence, in the form of a Blue-book. As we men- 
tioned on a former occasion, this sub-committee 
consisted of Captain Sir Federic Evans, R.N., 
Lieut.-Col. P. Smith, R.E., and Captain Sir George 
Nares, R.N. 

The Committee on the Employment of Convict | 
Labour, which sat in 1882, reported in favour of | 





When writing on this subject in the article | 


already referred to (March 9, 1883) we stated 
that in our opinion appearances were against Peter- 
head, that it could not be called a good site per se, 
but that of course it was quite possible there might 
not be a better. Now that we have read the 
evidence taken by the sub-committee and con- 
sidered the grounds on which the report is based, 
we must goastep further and say that the only 
point which is satisfactorily established, as yet, is 
that Peterhead is certainly not the place at which a 
large expenditure, such as is now proposed, should 
be made. That the sub-committee have arrived at 
an opposite conclusion is perhaps not surprising, 


considering the erroneous opinions they seem ! 


Court does not seem to have exercised much of the 
judicial faculty of discrimination. As an example 
of the sort of evidence accepted, we may mention 
that the chairman asked one witness if it were not 
true that as many as 500 or 600 vessels have been 
seen in St. Margaret’s Hope, and the witness 
answered ‘‘ Yes.” We wonder what the witness 
would have replied if the words ‘‘for refuge” and 
‘*when” had been added to the question. We 
venture to state that 500 vessels, or even 400, have 
not been seen in St. Margaret's Hope for refuge at 
one time during the last ten years, and further that 
no one living is likely to see even 300 again. We 
had occasion (ENGINEERING, August 17, 1883) to 
draw attention to a similar loose statement with 
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BAY to hold and the sort of argument which 
they use in supporting their recom- 


go ae mendations. Judging from the general 
’ a tone of the questions asked, from the 
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Section of North & South Breakwater 


remarks made by the chairman at Stone- 
haven, and from the way in which the 


courteous as it might have been), the 
sors} sub-committee seems to have entirely 














the employment of ccnvicts in the construction of 
harbours of refuge, and Peterhead was the only 
place in Scotland referred to as a suitable site. 
Other places on the east coast north of the Firth of 
Forth claimed to be heard, and, as we pointed out 
at the time (ENGINEERING, March 9, 1883), Peter- 
head might be the most suitable site, but it had not 
then been proved to be so, because no examination 
had been made into the merits of other places. 
These representations were followed by the appoint- 
ment of this sub-committee, and it also hus reported 
in favour of Peterhead, 


| distinctly appointed to report on the ‘‘ most 
| suitable site, &c.,” and not merely, as the chair- 


/man at any rate seems to have thought, to | 


report which of certain submitted schemes might 
| be the best. Sir F. Evans does not even seem to 
| have thought it necessary to consider whether any 
of the suggested sites were suitable apart from the 
plans proposed ; and indeed the whole tenor of the 
| proceedings almost leads one to think that the sub- 
' committee had already made up its mind before com- 
mencing the inquiry. The evidence tendered seems 
_ to have been accepted without question, and the 


Cairnbulg case was snufied out (the Rev. | 
Mr. Macgregor has our sympathy as the | 
treatment he received was hardly as_ 


misapprehended its instruction. It was | 


| regard to Bridlington Bay accepted by the Convict 
Labour Committee. 

Even, however, if the sub-committee had ex- 
amined every possible place on the coast it must 
have come to an erroneous conclusion, simply 
because it seems to have laid down a false axiom to 
start with. The report states that a distinction must 
be drawn between ‘‘ national” and ‘‘ local” harbours 
of refuge, and then proceeds to argue that while 
itis quite right that ‘‘local” refuge harbours should 
be in the bight of a bay, the exact reverse is 
the case with ‘‘national” harbours, which should 
| be on salient points so as to be useful to “‘ pass- 

ing trade,” and as ports of observaticn in time 
of war. This absurd distinction reminds us very 
| forcibly of the equally nonsensical terms used by 
ithe Royal Commission of 1858-59, which divided 
harbours into ‘‘ refuge” and ‘“‘life”’ harbours (see 
ENGINEERING, February 9, 1883). So far as we 
| could judge from the evidence, the Royal Com- 
| mission wished to plump for Filey, but finding the 
evidence against this course, it introduced this 
curious distinction to enable it to make out a plausible 
case for its pet locality. Similarly now, as it appears 
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the wreck statistics are against Peterhead, this|after the design submitted to the sub-committee. 


“national” and ‘‘ local” absurdity is introduced to 
cover the deficiencies of the Peterhead case. Even 
for military purposes it would be an error to build 
a large harbour in such a situation, but at present 
it is only the civil and commercial aspect of the 
question which is under review, so it suttices to say 
that if the proposed harbour is to be purely for 
military purposes, let it be distinctly understood 
that it is on this ground, and this ground only, that 
Peterhead is selected. 

The sub-committee maintain that a harbour on a 
salient point would be more useful to ‘‘ passing 


trade ”"—what is this passing trade? Sir 
Evans and his colleagues seem to consider 


that a vessel bound on a long voyage is more 
precious than one which has only a few miles 
turther to go ; the safety of a vessel bound to the 
west coast is of more importance than that of one 
bound to Dundee, although the average tonnage of 
the latter class of ship may be greater, and although 
the latter voyage is more destructive to life. And 
be it remarked that a harbour so situated that it 
would save nearly all vessels wrecked between 
Peterhead and Dundee, would also save a large 
number of those wrecked north of Girdleness, but 
it is certain that few, if any, of the wrecks south of 
that point would be saved by a harbour at Peterhead. 
If ‘‘ passing trade” means anything it must have some 
reference to the number of vessels which pass any 
particular point within a reasonable distance, and 
we have no hesitation in saying that more ships 
pass, say, the Bell Rock than pass Peterhead. It 
is, of course, difficult to quote figures in support of 
either place, and the sub-committee contents itself 
with general abstracts of tonnage passing to various 
districts. Taking these figures as they stand, how- 
ever, it appears onlya small proportion of the tonnage 
which would bemore benefitted bya harbour of refuge 
on the point than by one more to leeward. No doubt 
it would take some vessels considerably out of their 
course to run down toa harbour somewhere be- 
tween Girdleness and the Tay, but this ought to 
be a minor consideration ; conversely, how many 
vessels off the stretch of coast named could 
weather Girdleness in any storm from N.E. to S.E.? 

If this proposed harbour of refuge is to be merely 
a convenience to vessels, not a refuge in dire 
necessity—if it is to be merely a port of call for 
the Orkney and Shetland steamers and Her 
Majesty’s gunboats, certainly Peterhead is the 
place to have it, as the Orkney steamer could 
not afford the time to run far to leeward and the 
gunboats would like a convenient port half way 
between Granton and Kirkwall, so that they may 
not have to remain a night at sea in rough weather. 
But if we are to havea harbour for saving lives and 
vessels from destruction, surely it ought to be where 
it will save the greatest number, and the only way to 
determine that question is by a reference to the 
wreck charts and returns. 

_ In deciding on the general locality of any har- 
bour of refuge, the wreck statistics ought to be the 
ruling consideration, making due allowance of course 
for the direction of the prevailing winds. Whether 
or not vessels are ‘‘ passing” or merely ‘‘ local” 
traders, does not, so far as we can see, affect the 
question; vessels presumably do not get into the 
neighbourhood of a lee shore in a gale if they can 
help it, anda harbour near where most wrecks occur 
is the harbour that would save most lives and pro- 
perty. If there are other reasons against the most 
central point it is better to have a harbour to lee- 
ward than one to windward. In the case now 
before us, these considerations clearly indicate that 
the first harbour of refuge on the east coast of 
Scotland ought to be south of the Girdleness. And 
it is hardly correct to speak of this stretch of coast 
as the bight of a bay, because, as a glance at the 
map will show, the bay is so large and this side of 
it is so straight that in many winds vessels which 
might miss the harbour would still have a chance of 
making the Forth or Tay. 

Ft must not be supposed that in opposing, as we 
do, the scheme now proposed for Peterhead we are 
actuated by any desire to prevent Scotland having 
her share of the benefits arising out of the recom- 
mendations of the Convict Labour Committee, nor 
have we a predilection in favour of any other site, 
but a careful study of the whole subject has forced 
us to form a strong and definite opinion on this 
matter. We believe that the formation of the large 
harbour now proposed at Peterhead would prove to 
be one of the worst things possible for the east 
’ coast of Scotland, more particularly if it be made 





In the first place it is not, as already pointed out, 
the right place to save lives and vessels from de- 
struction ; in the second place it is a bad site (i.e., 
an expensive one) from an engineering point of 
view ; and in the third place so much money will 
be swallowed up that other places will for years 
stand a poor chance of getting assistance from the 
public funds, either in the form of grant or loan. 
Even if the works at Peterhead promise to be 
successful, all other and minor attempts at improve- 
ment will be met with the reply that the Govern- 
ment are building a large harbour at Peterhead at 
a cost of more than half a million, and Scotland has 
got enough money for the present; and if the 


works fail, as they will fail, if carried out as pro- |: 


posed, it will be so much the worse. The attempt 
to carry out a somewhat similar scheme in Wick 
Bay has done more to check harbour extension than 
any other circumstance of the last twenty years, 
and we do not for a moment believe that this was 
such an exceptional case that it is impossible for 
the disaster to be reproduced. 

After all there can be little doubt that the view 
held by Mr. Abernethy is the only sound one; 
these large ‘‘ national” harbours are a gross mistake 
as a rule, and the country has fooled away enough 
money over them to have made half a dozen _har- 
bours of refuge of the class that is really wanted. 
The cost of the works now proposed at Peterhead 
is estimated at about half a million; estimates are 
always exceeded, and as this seems to be a very 
sanguine one, let us say the works will cost 700,000I. 
before they are finished. Instead of spending that 
700,000/. at one harbour, let it be distributed over 
three or four on the east coast of Scotland, and far 
more refuge accommodation would be provided than 
is proposed at Peterhead ; and, of course, not being 
concentrated at one point, the refuge would be of 
immensely greater value for saving lives and vessels. 
The class of ship which requires refuge now-a-days 
on the east coast is very small and does not need 
deep water. Even supposing that the harbour now 
proposed at Peterhead could have saved every 
vessel which has been wrecked during the last 
twelve years between Fifeness and Dunnet Head 
(as a matter of fact, it could have saved a very 
small proportion of them), what does it all amount 
to? According to the return published with the 
report, 49 vessels of more than 300 tons, and 18 
of these vessels over 500 tons. To provide against an 
average of four wrecks per annum of over 300 tons 
we are asked to construct a harbour having a depth 
of 48 ft. at low water along nearly the whole length 
of its piers. Why the thing is preposterous ; a harbour 
having a limited area of 5 or 5$ fathoms of water at 
its deepest part would shelter every one of the 
forty-nine, and cost less than half the money, and 
it is not necessary to provide shelter for a larger 
class of vessel because the experience of the last 
twelve years has shown that either such a class of 
vessel does not exist off the Scotch coast, or that if 
it is there the ships are well able to stand the 
weather. That the average of the last twelve years is 
not likely to be exceeded in the future is quite certain, 
because sailing vessels—other than fishing craft— 
are rapidly disappearing. This is a fact which Sir 
Frederic Evans seems very loth to believe, but it 
is a fact nevertheless, and Sir Frederic may as well 
make up his mind to it. The old stage-coach drivers 
would not believe that new-fangled railways and 
the steam horse would ever succeed in driving 
them off the road, but coaches have gone as sailing 
vessels will go; and in a comparatively few years 
the yacht clubs will keep green the memory of old 
nautical days, even as the four-in-hand and coach- 
ing clubs prevent us forgetting that it once took a 
whole day to travel from London to Bath. 

The decrease in sailing tonnage entering and 
clearing at all ports on the east coast between the 
Humber and Peterhead during the last eight years 
has been 27 percent. ; during the same period the 
increase in steam tonnage has been 70 per cent. 
At some ports, such as Grimsby and Scarborough, 
there has been no decrease or even a slight increase 
in the sailing vessels, because at these ports the 
bulk of the trade is in fishing, and fishing vessels 
are on the increase. If this class of vessel were 
deducted from the returns—they do not require 
8 fathoms at low water —the decrease in sailing ton- 
nage would be much more marked. 

Steam vessels do not appear to require harbours 
of refuge. Taking the section of coast before 
mentioned—from Fifeness to Dunnet Head—there 
seem, according to the return quoted, to have béen 





only six steamers of over 100 tons wrecked 
in the last twelve years; and of these six, 
one was wrecked through carelessness and one was 
a simple case of stranding inside a harbour. Are 
we to spend at least half (probably three-quarters) 
of a million and provide eight fathoms at low water 
to save four steamships in twelve years, the largest 
of which would not draw more than about 20 ft. or 
22 ft. of water? We have not referred to the 
smaller class of vessel, because there is no doubt that 
for vessels up to 300 tons a harbour of refuge is 
much required at Peterhead, as indeed at several 
other points of the Scotch coast ; what we protest 
against is the useless expenditure involved in inclus- 
ing eight fathoms at low water. 

Referring to some of our former remarks on this 
branch of the question, the engineer to the Peter- 
head scheme, Mr. Stevenson, attempts to justify 
the extension of the piers into deep water on the 
ground that if silting takes place they can afford to 
lose some depth. The argument is hardly worthy 
of any engineer and requires no comment. Besides, 
Mr. Stevenson does not expect there would be any 
= at Peterhead, and in this we agree with 
Lim. 

Turning now to the more strictly engineering 
aspect of the Peterhead scheme, we notice that Mr. 
Stevenson, who appears to have been the designer 
of the plan published in EncrneErine of August 
17, 1883, has amended his views, taking the piers 
further seaward and increasing the estimate. We 
now give a copy of the new plan, together with the 
section of the pier proposed, and it will be seen 
that it consists of a rubble base covered with large 
concrete blocks, pierre perdu, up toa little above 
low water, where a level base is made of concrete 
in bags and the superstructure carried up in mono- 
lith. That this section will stand the sea at Peter- 
head we do not believe, and if Mr. Stevenson is 
entrusted with the work and carries it out according 
to the plan and section submitted, he will certainly 
add to his already large stock of experience. Engi- 
neers are supposed to learn more from their failures 
than from their successes, and as Sir F. Evans re- 
marked, Mr. Stevenson has a large experience. 
The sub-committee pressed Mr. Stevenson rather 
closely on the subject of his proposed rubble foun- 
dation, and particular reference was made to Wick. 
Mr. Stevenson does not believe that the rubble 
base was disturbed at Wick to a greater depth than 
18 ft., and at another place he says Wick is so ex- 
ceptional a case that he does not know what to say 
about the sea there. We understand the super- 
structure at Wick was pretty well all washed away, 
and consequently the sea passed clean over the 
rubble base ; had the superstructure not been 
washed away so soon there is little doubt that the 
rubble base would have been disturbed to a much 
greater depth that 18 ft. The experience of Sir 
James Douglass certainly corroborates this view, 
and we should prefer him asa guide. Even the sub- 
committee seem to have had some doubts on the 
point and suggest what reads like a modification of 
the section. ‘lhe rational course would have been 
of course to have done away with the rubble base 
altogether, but ‘‘ it” (i.e. a monolithic system) ‘‘is 
not one that can be so well carried out by convict 
labour as a breakwater consisting of rubble and 
concrete blocks thrown pell-mell into the sea.” A 
sentence of this kind seems to suggest the query— 
Are we making harbours for the sake of employing 
the convicts, or are we using convict labour to 
reduce the cost of properly designed works? If an 
attempt be made to carry out the section proposed 
it is in the highest degree probable that at some 
future date the Stevenson of the day, when 
asked to explain why the south bay is strewn 
with large stones and blocks of concrete, may 
tell us that ‘‘ Peterhead is so entirely exceptional 
a place that I do not know what to say about it 
at all.” 

On the subject of concrete blocks, pierre perdu, 
reference is made to Anstruther, a harbour in the 
Firth of Forth practically dry at low water. Mention 
is also made of a rubble base at Portrush, which we 
are told has stood for fifty-seven years, but where 
of course the sea is very different to that at Peter- 
head ; is Mr. Stevenson not aware that a consider- 
able breach was made in Portrush pier only last year ? 
As was pointedly remarked by Sir Frederic Evans, 
all the engineers who have submitted designs for 
Wick, Fraserburgh, and Arbroath (also Aberdeen) 
have discarded the rubble base, and it is a little 
singular that at Peterhead the old style of con- 
struction should be adhered to. The situation is as 
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TABLE SHOWING COST AND CAPACITY OF DIFFERENT SCHEMES FOR HARBOURS OF REGUGE PROPOSED SINCE 1880, 
COMPARED WITH THOSE OF THE EXISTING NATIONAL HARBOURS AT PORTLAND AND HOLYHEAD. 




















Completed Harbours. Proposed Harbours. 
—_— 
| Portland. Holy head. Dover. Filey. Tees Bay. Warkworth. | Arbroath. Aberdeen. Peterhead Fraserburgh. Wick. 
a ~| |———— ——| —______— | } $$ $$$ | __ 
| | No.1, | 
| y | Messrs. a : 
| The Com-| No. 2 Si M Rendel | Messrs No. 1. No. 2. 0. 3. Mr. 
James of designers Jo - mittees : a mo Messrs. Meik. | Mr. Cay. sae Mr. Mr. Aber- “Me 
Names 0} ig of 1834 and Mr. Druce. J. Coode. Rendel | Kitipple Stevenson p chan. nethy. ock Barrow. 
- | = | 
Sheltered af Below low-water mark,acres..) 1800 | 667 520 420 1,750 1200 1220 | 410 250 340 320 220 | 170 
heltere _ three fathoms line ,, 1590 575 330 | 200 1,085 is 700 650 390 148 310 208 156 120 
“— .-| 1290 330 235 | 150 | 565 1,104 360 520 330 108 200 138 74 75 
Total length of mm. helene L.W.M., feet .| 8000 7400 9000 | 6500 | 13,000 20,000 16,000 | 18,000 6600 3300 6400 4830 3750 | 3000 
Depth in which piers are { Maximum, feet) = H 54 430 CO 40 62 55 48 54 56 54 54 42 42 60 
situated below low water ( Average - 37 34 30 40 29 22 | 34 49 42 38 37 34 44 
tal cost* { Convict labour ay . 1,083, “0000. 1,040,000. 790,0002. 1,250,0007. 1,400,000/. 1,250,0002 
Total cost" 9 Free labour ae 1,285,0000. 1,210,0001.| 920,0000., 1,500, 0002. 1,680, 000/. 1,500,000. |1,212, 4632. (1,100,0002.| 526,5797. 1,000,000/.| 700,007. 500,000. 400,000, 
P | 6 pa ( 841. closed work | 
Cost per foot run of piers | (Convict sees 1291. 115l, | 1210. 961. 70l. { 30L. open ,, 
below low water .. — -- | Free labour .. 1731. ist, | 4, | nse, 84l. i= penny » hort 1671. 1591. 1561. 1451. 133%. 1338. 


exposed as that of Aberdeen, and certainly more so 
than any of the others except perhaps Wick. That the 
other engineers are right there can be no question, 
and if an attempt is ever made to build piers at 
right angles to the sea at Peterhead, asthe design 
shows them, it would, we think, be the height of 
folly to adopt any but a monolithic system. 

Since this article has been in type the Select 
Committee on Harbour Accommodation has issued 
its report, in which it abundantly confirms our 
expression of opinion regarding the danger of 
rubble foundation in such a position as Peterhead. 
It says, ‘‘ Your Committee have examined many 
eminent engineers and have been much impressed 
by the practical unanimity of opinion expressed by 
them that the best system of construction for piers 
and breakwaters is to be found in building them up 
in solid monolithic walls of concrete. Different 
engineers have different methods of effecting this 
object, but whether, as at Newhaven, the system 
is adopted of sinking the concrete in bags, or 
whether, as recommended by Mr. Rendel, by 
means of caissons, or whether building it up with- 
out such assistance round a staging, as adopted by 
Mr. Strype at Wicklow, or whether by the system 
adopted by Mr. Dyce Kay at Aberdeen, they are 
unanimous in declaring that the new system is far 
preferable to the older system of rubble or pierre 
perdu foundation.” 

No one would welcome more than ourselves the 
construction of a first-class refuge harbour for fish- 
ing craft at Peterhead, and the sooner such a 
harbour is commenced the better, but the present 
scheme cannot be too strongly deprecated. It is 
not necessary—if successful as an engineering work 
the absorption of so much money would impede 
the promotion of more useful works at other places, 
and it would not be so useful to Peterhead as a 
more moderate undertaking, which could be more 
rapidly carried out, and if, as we fear, it results in 
disaster it would be disastrous not only to Peter- 
head but the whole country. 

Along with the plan and section of the Peterhead 
scheme we publish on page 169 the designs of the 
three other principal proposals, Wick, Fraserburgh, 
Aberdeen. The plan of the fourth harbour, Ar- 
broath, will be found on page 513 of our thirty- 
sixth volume. We also reprint above the compara- 
tive Table given in ENGINEERING of May 30, 1884, 
amended so as to include the five Scotch harbours. 





QUEEN CHARLOTTE’S ISLANDS. 
(Concluded from page 151.) 

Noruine could be better or more substantial than 
the works of the Mining Company, who spent a 
great deal of money in their attempts to bring this 
coal into the market. Their houses, sheds, tram- 
ways, wharf, and mechanical appliances were all of 

‘excellent construction, and well laid out, and it is 
much to be regretted that their operations have not 
been attended with more success. The position of 
the coal is placed by Mr. Richardson, of the 
Geological Survey, who visited and reported upon 
the deposit, in the Jurassic or lower cretaceous 
rocks, and the same measures are traceable on the 
mainland of British Columbia, but as far as at 
present known, without the associated anthracite 
of the Queen Charlotte Islands. Coal is not the 
only mineral that has been found on these islands. 











The existence of gold was known as early as 1852, 
before the later discoveries on the mainland had 
proved British Columbia to rival California in the 
richness, and perhaps in the extent, of her | 
auriferous deposits. From the report of the | 
Indians, the Hudson’s Bay Company were induced | 
to despatch their steamer the Una, with a party | 
of miners drafted from the coal workings of Van- 
couver’s Island, and provided with every requisite 
for a thorough examination. A valuable quartz 
vein, rich in visible gold and 7 in. in width, was | 
pointed out in Mitchell’s Harbour, which ‘they 
traced for over 80 ft., and broke off some very fine | 
specimens. But the natives struggled with the 
miners for the lumps as soon as they were quarried, | 
and though the scrimmage was without arms, and 
partly in goud humour, yet the Scotch miners were 
no match for the naked oily Haidars. The Una | 
put to sea with her party, and such of the samples | 
as they could secure, but was wrecked and burnt 
on her way back to Victoria, and, excepting some 


| good specimens from 14 oz. to 16 oz. in weight, but 


little remained of the expedition, nor have the 
Hudson’s Bay Company cared to repeat it. Copper | 
has been also found in Moresby Island, and at one 
time some money was expended in prospecting for | 
it, but the works were abandoned; as was also | 
another exploration of the gold in Mitchell’s Har- 
bour. Specimens of antimony and arsenic have 
been exhibited by the Indians as found on the 
Western Islands, and Captain Steward, of the | 
Hudson’s Bay Company, reports copper ore as ex- | 
isting in large quantity on a small island off Fort | 
Frederick. It is not, however, likely that any | 
minerals will be worked satisfactorily until some | 
more permanent settlement of the islands ; and it | 
would seem that a wholesale clearance of the sin- 
gularly heavy forest must precede any systematic | 
attempt to work the deposits, which undoubtedly | 
exist in large quantities on this important group of | 
islands. The timber growth here attains a mag- | 
nificence probably unequalled in any part of the 
world. From the meagre accounts of the few white 
men who have penetrated the country inland, all | 
concur in expressing their astonishment at the size 
and value of this glorious forest. Special trees | 
have been measured which, at 7 ft. above the | 
ground, were 36% ft. in circumference, and which | 
ran up straight without a branch for over 100 ft. | 
Cedar trees were observed of the same majestic | 
proportions ; and, as an illustration of the richness 
of the soil, the seed of some Timothy grass, acci- | 
——— dropped, sprung up to the height of nearly | 
63 ft. The general surface of the ground, though 
in some places mountainous, is not rocky ; a heavy 
rich soil covers the hills, and the greater part of | 
Graham’s Island is known to be good level land. 
The rainfall appears to be greater than in Van- 
couver’s Island, and in this respect to compare 
more with the United Kingdom. West of the Sey- 
mour mountains there is perhaps, as in Devonshire, | 
a little too much rain for comfort, but not for 
agriculture, and the winter and summer are both | 
wonderfully tempered against the extremes of | 
either. 

The Haidars, or Hyders, the native Indians of 
Queen Charlotte’s Islands, appear to be a far superior 
class to the North American Indian tribes further | 
east, and to hold an intermediate place between the 
Japanese, whom they closely resemble, and the | 


* In: the ex case 0 completed piers the actual cost i is given, in other cases 5 the figures given are the estimates of the designers. 


warlike Sioux, or Camanches, of the western plains 
They are of the same family as the Aleuts of the 
Aleutian Islands and Southern Alaska, and the 
Chinooks and Skeena Indians of British Columbia, 
to whom they assimilate in language, religion, 
| physiognomy, and general intelligence. There isa 
strong Mongolian cast of countenance, and when 
the head is not interfered with in infancy, the flat 
central ridge, peculiar to the Mongolians, is found 
on the skull. Their houses are large, well built, 
|and, except for the filth and smell, would be 
comfortable, and in front of those of the principal 
men they sometimes erect a very ornamental pole 
or mast, beautifully carved nearly to the top, evi- 
dently the product of considerable skill, time, and 
patience. Some of these carved masts are really 
works of art, and must have occupied years in their 
ornamentation ; but there is a sad want of artistic 
effect in the grouping of their subjects, and the most 
beautiful embellishments are associated with the 
meanest surroundings. On the mainland, where 
such an article is procurable, an old beaver hat will 
sometimes surmount a handsome mast, 3 ft. in dia- 
meter at its base, 50 ft. in height, and covered with 
carvings that would be no discredit to a European 
artist. These Haidars understand something of 
road-making and bridge-building, and in more than 
one locality, suspension bridges wholly of wood, 
fastened together by withes and branches, are 
thrown over the most frightful canyons. In the 
whole range of the Queen Charlotte’s and Aleutian 
| Islands, and on the mainland of Alaska and 
British Columbia, there are not far from 30,000 of 
| these allied but not always friendly tribes; but 
their numbers are fast decreasing—bad whisky, 
European vices and diseases, their filthy habits, and 
their intestine quarrels are slowly and surely doing 
the work of extermination, and they will shortly die 
out as other tribes of the red men have before 
them. Besides wood carving, they understand the 
| working of gold and silver, which they make into 
| rings and bracelets as beautifully as any trained 


| jeweller, and the best canoes in British America, 


and the most tastefully finished, are made in Queen 
Charlotte’s Islands. It is, in fact, on and about the 
| water that they principally excel ; they make long 
trips of fifty or sixty miles across rough water in 
their fragile canoes, and in their simple baidars, 
| framed of wood or bone with sealskin stretched 
over, a number of them will attack a whale, with 


| implements apparently altogether disproportionate 


to the strength and magnitude of the creature they 
so fearlessly pursue. 

The seas and bays round these islands abound in 
fish ; there are on these coasts and the opposite 
mainland at least four varieties of salmon, and 
what is perhaps peculiar, the fish after ascending the 
rivers to spawn never return ; their mission accom- 
plished, their instinct leads them to a suicidal 
death, and their bodies by thousands are sometimes 
seen on the Frazer and other rivers where their 
decomposition taints the air. Cod, skate, bass, flat 
fish, anchovy, herrings, sardines, hoolakan, and 
halibut all grow to perfection, and swarm on the 


| shores by myriads. The hoolakan is about the size 


of a small herring, from which is extracted an oil, 
very similar to cod-liver oil and equally nutritious. 
On this the Indians largely feed, and as they are 
not fastidious about its being fresh or untainted, 
their food is as odorous asitis nourishing, and their 
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arrival is to be detected quite as soon by the smell 
that precedes them, as by the sight. These fish are 
so rich that the natives burn them like a torch, and 
they swarm in such miraculous numbers that they 
literally comb them out of the sea; a long pole, 
with nails driven through it to form the teeth, being 
the instrument with which they scoop them up into 
their canoes. The halibut, which the Indians use 
as we do bread as the base of their feeding, can be 
caught in such immense numbers that a vessel of 400 
tons can be filled, it is said, between these islands 
and Vancouver in forty-eight hours. The fisheries 
of British Columbia, Oregon, and the adjacent 
islands, although only yet in their infancy, are fast 
becoming an enormous factor in the business and 
resources of these countries. If the estimate of the 
Canadian Inspector of Fish is correct as to the 
quantities taken out and consumed by the Indians, 
who are almost exclusively fish eaters, British 
Columbia has already the largest fish product of 
any of the provinces. The largest value of the fish 
export is from the salmon. In 1874 there were 
barrelled and exported from the Pacific shore 
14,500,000 lb. of salmon, worth 400,000/. The 
trade was fairly inaugurated in 1872, when the 
Columbia River fisheries exported 2,700,000 lb. of 
canned salmon, and this business increased so 
rapidly that in 1876 there were eighteen large 
establishments on the Lower Columbia River, which 
put up 428,730 cases, each containing four dozen 
11lb. tins. Some of these fisheries captured an 
average of 15,000 fish each night for twenty-six nights 
during the season, the fish averaging 16 lb. weight 
each. In the same year, 1876, there were only three 
canneries on the Frazer River, there are now 
eighteen ; whilst the exports of the British Columbia 
fisheries have increased from 37,706 dols. in 1872 to 
1,014,210 dols. in 1882, an increase of twenty-seven 
fold, and this mainly in canned salmon. Yet the 
great bulk of this Pacific salmon, sent to all the 
markets of the world, is still taken from a river 
the important part of which is not on British 
soil, a river the whole of which was ours by 
every argument and circumstance that estab- 
lishes the ownership of a new country. Our 
people and not the Americans first explored its 
majestic proportions, and pierced the rugged defiles 
of the Rocky Mountains to establish trading posts 
on its waters, to hunt its wild animals, and traffic 
with its wilder inhabitants. But at the conclusion 
of the war of 1813, with the usual supineness of 
official ignorance when pitted against American 
‘cuteness, the States claimed, and the British 
Government conceded, the possession of the most 
valuable State in the union, the immense region 
of the magnificent Oregon. ‘A British ship of 
war sent to protect British interests on the Pacific 
of the ill-starred name for diplomacy, the Columbia, 
with a nobleman for commander, fond of salmon 
fishing, tried his twisted wing of mallard, or sum- 
mer duck, to tempt the mighty ekewan, monarch 
of salmon, in the waters of the Columbia,* but the 
fish would not bite, and in disgust he wrote to his 
brother, a prominent statesman, that the whole 
country was worthless.”+ Yet this is the river 
that furnishes two-thirds of the above salmon. It 
was the old story, a pine forest, a useless wilderness, 
a hopeless blank on the face of nature, a worthless 
sop to barter for some more valuable consideration, 
and a country the size and value and climate of 
France, hastily signed away. 

The wild moist climate of Queen Charlotte’s 
Islands and their wonderful fertility are caused by 
precisely the same circumstances that have pre- 
served the islands of Great Britain from the cold 
and bleakness of the Labrador coast, that lays in 
the same parallel of latitude. The Gulf Stream 
that imparts to England and Ireland the warmth 
of a southern climate and the moisture of a northern 
sea, has its counterpart in the Pacific; and as the 
old forests of Great Britain and Ireland were the 
products of that warm ocean river that runs through 
the Atlantic, so are the mighty forests of our 
western possessions in America, a product of the 
great ‘‘ Kuro Siwo,” the gulf stream of the Pacific. 
There is a wonderful similarity between the dear 
old England, upon which the great warm wave of 
the Atlantic impinges, and this newer Britain that 
is just emerging from the chrysalis state, but which 
the Japan current of the Pacific, with its greater 
influence, has been for ages preparing for the most 
marvellous developments. The great centres of 





* Named after his ship. 
+ Butler’s “‘ Wild North Land,” p. 319. 
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population have ever been found where climatic | 


conditions were the most favourable. Rome and 
London, Pekin and New York, have all risen under 
the same isothermal line, and the locations of these 
great capitals was not the result of chance, or alto- 
gether a topographical necessity, but largely of 
man’s intuitive perception, in determining the belt 
of the earth’s surface best adapted for his intel- 
lectual and physical activities. All substances ex- 
pand by heat, and consequently bulk for bulk be- 
come lighter, and hence arises the two great oceanic 
movements in the northern hemisphere, the Gulf 
Stream and the Japan current. In the great 
cauldron of the torrid zone, the water is heated 
even as high as 85 deg. ; it expands and flows off to 
the cooler regions of the north, its place being 
supplied by the colder and heavier water running 
at a greater depth from the polar sea. This, to- 
gether with the amount of equatorial precipitation, 
produces in their respective oceans the two great 
parallel currents of the northern hemisphere, which, 
forced by the movement of the earth against the 
north-eastern flanks of both continents, until they 
reach the latitude of about 46 deg., are thence de- 
flected by the more elevated plateau of the ocean’s 
bed, and the shape of the land, and running east- 
ward, break upon the shores of Great Britain and 
north-western Europe in one case, and upon the 
western coasts of Greater Britain in North America 
in the other. The movement of the Gulf Stream is 
well understood. Leaving the Caribbean Sea and 
the Gulf of Mexico, it moves north-easterly along 
the coast of the United States, till it impinges on 
the great fishing banks of the North Atlantic and 
Newfoundland. This gives it a more eastern course, 
which, leading it over the great plateau on which 
the Atlantic cables are laid, crosses the Atlantic to 
break upon the shores of northern Europe, a mag- 
nificent river of warm water to carry heat and life 
and fertility to what must otherwise have been an 
Arctic region of snow, storm, and barrenness, 
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The Pacific has a similar great river, as much 
grander as the ccean through which it flows. In 
| the seething Indian Ocean, south of Formosa and 
| China, the Japan current has its origin. Moving 
| along the outlying islands on the eastern shore of 
| Asia, as the Gulf Stream hugs the coast of North 
| America, it runs northward skirting the Kurile 
| Isles till the projecting point of _Kamtschatka and 
| the Aleutians deflect it more to the east. As this 
| wonderful range of rocks curbs its direction and 
| leads it towards the Columbian coast, a portion 
| escapes between them, and warming the Behrens 
| Sea, passes through the straits into the Arctic 
| Ocean, whence, running still east and fast parting 
| with its surcharged heat, it emerges into the North 
| Atlantic through Baffin’s Bay and DavisStraits, as the 
| Polar current which brings the icebergs and chilling 
| influences of the north to the Atlantic waters, ulti- 
| mately perhaps to rise to the surface and be started 

on another ocean course to Europe as the Gulf 
| Stream. This motion of the Japan current accounts 
| for the fact that icebergs, soconstant in the Atlantic, 
_are never found in the North Pacific. The other 
and larger portion of the Japan current, deflected 
again southward by the Alaska peninsula, flows as 
an offshore current along the western coasts of 
America, ultimately to sink below the surface, as 
its heat and energy are exhausted, and be lost in 
the equatorial waters. The mass of this Japan 
current is so wide and deep, that it retains a greater 
part of its caloric during a course of many thou- 
sand miles, and it scarcely varies two degrees in 
temperature between Queen Charlotte’s Islands and 
San Francisco, a distance of over a thousand miles. 
Nor does the summer elevate, or the winter lower 
its temperature to any great extent; 50 deg. in 
winter, 52 deg. in summer, are the average of its 
thermometric range as steadily, silently, and uni- 
formly it moves in its magnificent orbit, to fulfil, 
like the faithful servant of the Almighty that it is, 
its beneficent career, The ameliorating effect of 
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this wonderful current is so marked that the 
average annual temperature of Sitka, in latitude 
57 deg., is higher than Ottawa in latitude 45 deg. 
The mean temperature of the former is 44.8 deg., 
whilst the latter is 37.4 deg., and the southern part of 
Vancouver's Island averages only 3deg. higher than 
Sitka, which is 9 deg. further north. Queen Char- 
lotte’s Islands, more insular and entirely bathed by 
this tepid volume, have even a milder and moister 
climate 'than Vancouver, and in consequence a 
greater fertility. 

The present climatic condition of our north- 
western possessions in the Pacific may probably not 
long, in a geological sense, have been so favourable 
as at present. The Aleutian Islands, deflecting the 
mass of the Japan current, with its millions and 
millions of tons of uniformly warm water sweeping 
every hour along these coasts, and giving rise to 
the invigorating dews and rains upon which their 
fertility depends, were not always in their present 
position. They are solely of volcanic origin, and 
twenty-four active volcanoes, rising from 3000 ft. to 
8000 ft. above the sea, cast their lurid flames over 
the Behrens Sea. In1796, after one of the terrible 
storms to which the district is liable, a small speck 
of rock was seen where, during the tempest, smoke 
had been observed rising from the waves. It de- 
veloped into an island in the same long line, and in- 
termediate between two others; flames issued from 
its summit, lava poured down its sides into the 
hissing abysses of the ocean, and amidst a succes- 
sion of earthquakes and the violent commotion of 
the waters, it reared itself into a huge volcano, 
two to three miles in circumference, and some 
thousands of feet in height. Eight years after 
it was still too hot to be walked upon, and it 
is said to be still increasing. On most of the 
other islands huge lava piles and immense masses 
of scoriz present their precipitous sides to the 
ocean, and those still in activity are constantly 
increasing their altitude and circumference. Time 
probably was when these obstructions in the 
channel, so useful in their present deflection 
of the great current, were not in existence, 
and the Kuro Siwo swept along in full force through 
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Behrens Straits, giving its warmth and vigour to a 

northern clime. The coal deposits of Melville | 
Island far to the north of the straits, the tusks and | 
bones of huge animals of a warmer country now 
lying on the northern shores of Alaska, prove that 
there was a time, probably not so long since, when 
all this boreal district enjoyed a more congenial 
climate, and the flora and fauna of a temperate 
zone flourished, where all is now locked up in the 
frozen embrace of perpetual winter. May not the 
voleanic eruption of this long line of the Aleutians, 
their present activity, and the increasing mass 
which annually enlarges most of these great break- 
waters of nature’s own engineering, be planted there | 
for a wise and beneficent purpose, and be gradually | 
increasing the life-giving influence of this great 

‘* moving of the waters,” invigorating all it touches, | 
ameliorating the climatic condition of the lands 
around it, defying the Arctic agencies under which 
all must otherwise languish, and bidding the 
wilderness blossom as a rose. How long the pre- 
sent favourable conditions have continued we know 
not, but this much we do know, that away off in 
the Pacific Ocean, one-third of the earth’s circum- 
ference from England, and at the eastern extremity 
of her continuous sovereignty, there is at present 
in one possession, though scarcely as yet inhabited 
by her sons, a country that has within itself every 
desirable clement of comfort and of wealth, that is 
blessed with a climate in every respect superior to 
England, whose rocks and sands contain gold, silver, 
iron, copper, coal, and a score of other valuable 
minerals, whose bays and rivers are teeming with 
fish of the most valuable descriptions, which is | 





| bright, an enormous future before her. 









































covered with a forest superior to anything else known 
at present in the world, that it is placed as the out- 
lying sentinel over a coast 400 miles in length, con- 


| taining the gold mines of the empire, and backed 
| by the greatest and most productive wheat-produc- 


Canada on the Pacific has a 
There 
rests on the present generation, and the Govern- 
ment that moulds its energies, a mighty responsi- 
bility, if the important trust placed by Providence 
in its hands, to utilise, cultivate, and develop her, 
is suffered to remain any longer under the neglect 
of the past, and this wonderful country is permitted 


ing area in existence. 


| to continue as at present, an encumberance on the 


empire, a blank in the civilisation of the world. 





THE ‘‘ UNIVERSAL” DRY AIR 
REFRIGERATOR. 

Tuts machine, ‘of which we give illustrations on the 
opposite page, is made to the designs of Mr. T. B. Light- 
foot, M. Inst. C.E., by Messrs. Siebe, Gorman, and 
Co., of Westminster Bridge-road. and is now being 
shown at work at the International Health Exhibi- 
tion. 

The example shown is known as an “ E” machine, 
and is designed to discharge 10,000 cubic feet of air 
per hour at a temperature of 70 deg. below zero, 
Fahrenheit. The air is compressed to 50 lb. to the 
square inch. There is one double- acting steam 
engine of the ordinary pattern with a 10 in. steam 
cylinder, the stroke being 15in. The air compressor 


| cylinder single-acting; it is 15 in. in diameter and 


15 in. stroke. The expansion cylinder is 114 in. in 
diameter, the stroke also being 15 in. The main stea 
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valve is of the ordinary kind, but the expansion is 
adjustable by a Meyer valve with hand regulating 
gear. The suction and delivery valves to the air com- 
pressor cylinder and the inlet and exhaust valves to 
the expansion cylinder, are circular slide valves and are 
made of phosphor-bronze. They work very quietly, 
and are no doubt in this respect an immense improve- 
ment on the old clack valves at first used. Judging 
from the running of the machine at the Exhibition 
this refrigerator makes no more noise in work than 
any ordinary steam engine must necessarily do. 

The cooling apparatus is in the bed of the machine, 
and consists of a surface cooler composed of solid drawn 
4 in. Muntz metal tubes. The refrigerating water is 
supplied by an ordinary plunger pump placed _.on the 
side of the foundation casting. It is driven from an 
eccentric on the main shaft, and has a 2} in. phosphor- 
bronze ram. The water is taken into the cooler first, 
and then passes out through the jacket of the com- 
pression cylinder. We understand that there is a 
special arrangement for extracting moisture from the 
compressed air before it enters the expansion cylinder. 
The ‘‘E” machine is designed, as we have said, to 
supply about 10,000 cubic feet of air per hour, at a 
temperature of 70 deg. Fahr. below zero. This will 
require about 18 indicated horse-power. The machine 
at the Exhibition usually runs at 160 revolutions per 
minute, the steam pressure being about 60 lb., and the 
cut-off at alittle before quarter stroke. This machine is 
designed to keep in the tropics a chamber of 4000 cubic 
feet at about or just below freezing point; whilst in a 
temperate climate about double the space could be 


served. _The total weight of the machine would be 
5}tons. The air cylinders are, as will be seen by the 


illustration, placed tandem-wise, but being single-acting 
no stuffing-boxes are required between them, a saving 
in space at an important part being thus obtained. 

The machine as a whole appears to be excellently 
designed. The bearing surfaces are ample, and all the 
working parts are open and accessible for adjustment. 
The air valves can be got at by taking out four bolts, 
an operation that should not occupy much more than 
a minute. 

A recent application of these machines has been 
made in the s.s. Yon Yangs, which is now engaged 
in carrying refrigerated meats and cattle from the 
northern ports of Queensland, to supply the Sydney 
and Melbourne markets. The installation in this case 
has been made by Messrs. Hughes, Pye, and Rigby, of 
South Melbourne, the machine being made by Messrs. 
Siebe, Gorman, and Co., who are the sole manufac- 
turers under Mr. Lightfoot’s patent. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 8, 1884. 

Wiritn sixty days 21 anthracite and bituminous 
blast furnaces have gone out of blast, reducing the 
producing capacity 6000 tons per week, or at the rate 
of over 300,000 tons per annum. The greatest reduc- 
tion isin bituminous iron. The blowing out of fur- 
naces is offset considerably by the renovations and 
improvements constantly being made in other furnaces 
inorder that the cost of production may be decreased. 
The present weekly capacity of the anthracite furnaces 
is 26,144 tons; of bituminous furnaces, 43,877 tons ; 
total, 70,021 tons, equal to an annual nominal produc- 
ing capacity of 3,500,000 tons in round numbers. This 
throws out of account the charcoal production, which 
has very little effect at present on market prices. The 
weekly capacity of anthracite furnaces out of blast is 
29,525 tons; of bituminous furnaces, 49,244 tons ; 
total, 78,769 tons per week. That is to say, over half 
of the producing capacity is idle, and the decline in 
production is still in progress, At present prices only 
the very best located furnaces, and those most 
thoroughly equipped and best managed, are making 
money. In some localities in Eastern Pennsylvania 
ore and furnace hands are working at 92 cents per 
day, and are unable to better themselves. Pig iron 
quotations average 20 dols. for No. 1, 18.50 dols. for 
No. 2, 17.50 dols. to 18 dols. for grey forge, 16 dols. 
for low grade forge, 19 dols. for foreign Bessemer, 
18 dols. for American Bessemer at furnace, 23 dols. 
for 10 to 12 per cent. spiegeleisen, 28 dols. for 
20 per cent., 76 dols. to 77 dols. for 80 per 
cent. ferro-manganese ; foreign steel blooms are de- 
livered here at 40 dols., domestic steel slabs are sell- 
ing at 36 dols., and a good deal of business is in sight 
at something less. Several thousand tons of old rails, 
footing up at present writing between 7000 and 8000 
for the week, have sold at prices ranging from 18 dols. 
to 19.50 dols. ; good American old rails are selling at 
19.50 dols. to 20 dols.; one sale of bull heads was 
made, ex-ship, at 18.50 dols.; double heads are in 
request at 20.50 dols. ; offers are made at 19.50 dols, 
and 20 dols., for shipment. The finished iron market 
shows very little vitality. Millowners are struggling 
along, in the face of discouragements, seeking orders 
at 1.80 for refined bars. Small lots sell for one-tenth 
more. Nails are weak at 2.20 dols., excepting in 
small lots, Plate iron has been quiet all the week, but 





for plate and structural iron there is a good outlook, on 
a basis of 2.10 for plates and angles, shell and T iron, 
2.75 nominally; beams and channels, 3.50 ; and firebox, 
4.25 cent. A great deal of uncertainty is felt as to 
steel rails. Rumours prevail of some sort of a syndi- 
cate as likely to be formed, to buy up steel rails, on a 
basis of 27 dols. to 27.50 dols., for speculation. Small 
lots are selling at 28 dols. to 29 dols. 








THE AMALGAMATION OF SILVER ORES. 
Description of the Francke ‘* Tina” or Vat Process for the 
Amalgamation of Silver Ores.* 

By Mr. Epcar P. Ratrupong, of London. 

In the year 1882, whilst on a visit to some of the great 
silver mines in Bolivia, an opportunity was afforded the 
writer of inspecting anew and successful process for the 
treatment of silver ores, the invention of Herr Francke, 
a German gentleman long resident in Bolivia, whose 
acquaintance the writer had also the pleasure of making. 
After many years of tedious working devoted to experi- 
ments bearing on the metallurgical treatment of rich but 
refractory silver ores, the inventor has successfully intro- 
duced the process of which it is proposed in this paper to 
give a description, and which has, by its satisfactory 
working, entirely eclipsed all other plans hitherto tried 
in Bolivia, Peru, and Chili. The Franke “tina” process 
is based on the same metallurgical principles as the system 
described by Alonzo Barba in 1640, and also on those in- 
troduced into the States in more recent times under the 
the name of the Washoe process.+ 

It was only after a long and careful study of these two 
processes, and by making close observations and experi- 
ments on other plans, which had up to that time been 
tried with more or less success in Bolivia, Peru, and 
Chili—such as the Mexican amalgamation process, tech- 
nically known as the ‘‘ patio” process, the improved 
Freiberg barrel amalgamation process, as used at Copiapo, 
and the *‘ Kronke” process—that Herr Francke eventually 
succeeded in devising his new process, and by its means 
treating economically the rich but refractory silver ores, 
such as those found at the celebrated Huanchaca and 
Guadalupe mines in Potosi, Boliyia. In this description 
of the process the writer will endeavour to enter into 
every possible detail having a practical bearing on the final 
results ; and with this view he commences with the actual 
separation of the ores at the mines. 

Ore Dressing, &c.—This consists simply in the separa- 
tion of the ore by hand at the mines into different 
qualities, by women and boys with small hammers, the 
process being that known as ‘“‘cubbing” in Uornwall. 
The object of this separation is twofold : firstly, to sepa- 
rate the rich parts from the poor as they come together in 
the same lump of ore, otherwise rich pieces might go un- 
detected ; and, secondly, to reduce the whole body of ore 
coming from the mine to such convenient size as permits 
of its being fed directly into the stamps battery. The 
reason for this separation not being effected by those 
mechanical appliances so common in most ore-dressing 
establishments, such as stone breakers or crushing rolls, 
is simply because the ores are so rich in silver, and fre- 
quently of such a brittle nature, that any undue pulveri- 
sation would certainly result in a great loss of silver, as 
a large amount would be carried away in the form of fine 
dust. So much attention is indeed required in this de- 
partment that it is found requisite to institute strict 
superintendence in the sorting or cobbing sheds, in order 
to prevent as far as practicable any improper diminution 
of the ores. According to the above method the ores 
coming from the mine are classitied into the four following 
divisions : 

1. Very rich ore, averaging about six per cent. of silver, 
or containing say 2000 ounces of silver to the ton (of 
2000 Ib.) 

2. Rich ore, averaging about one per cent. of silver, or 
say from 300 to 400 ounces of silver to the ton. 

3. Ordinary ore, averaging about 4 per cent. of silver, 
or say from 150 oz. to 200 oz. of silver to the ton. 

4, Gangue or waste rock, thrown on the dump heaps. 

The first of these qualities—the very rich ore—is so 
valuable as to render advantageous its direct export in 
the raw state to the coast for shipment to Europe. The 
cost of fuel in Bolivia forms so considerable a charge in 
smelting operations, that the cost of freight to Europe on 
very rich silver ores works out at a relatively insignificant 
figure, when compared with the cost of smelting opera- 
tions in that country. This rich ore is consequently 
selected very carefully and packed up in tough raw hide 
bags, so as to make small compact parcels some 18 in. to 
2ft. long, and 8 in. to 12 in. thick, each containing about 
lewt. Two of such bags form a mule load, slung across 
the animal’s back. 

The second and third qualities of ore are taken direct 
to the smelting works; and where these are situated at 
some distance from the mines, as at Huanchaca and 
Guadalupe, the transport is effected by means of strong 
but lightly built iron carts, specially constructed to meet 
the heavy wear and tear consequent upon the rough moun- 
tain roads. These two classes of ores are either treated 
separately, or mixed together in such proportion as is 
found by experience to be most suitable for the smelting 
process. 

On its arrival at the reduction works the ore is taken 
direct to the stamp mill. At the Huanchaca works there 
are sixty-five heads of stamps, each head weighing about 
500 lb., with five heads in each battery, and crushing 


* Paper read before the Institution of Mechanical 
Engineers at the Cardiff meeting. 

+ Transactions of the American Institute of Mining 
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about 50 cwt. per head per twenty-four hours. The or® 
is stamped dry, without water, requiring no coffers; thi’ 
is a decided advantage as regards first cost, owing to the 
great weight of the coffers, from 2 to 3 tons—a very heavy 
item when the cost of transport from Europe at about 50/, 
per ton is considered. As fast as the ore is stamped, it 
is shovelled out by hand, and thrown upon inclined sieves 
of forty holes per lineal inch; the stuff which will not 
pass through the mesh is returned to the stamps. 

Dry stamping may be said to be almost a necessity in 
dealing with these rich silver ores, as with the employ- 
ment of water there is a great loss of silver, owing to the 
tiner particles being carried away in suspension, and thus 
getting mixed with the slimes, from which it is exceed- 
ingly difficult to recover them, especially in those remote 
regions where the cost of maintaining large ore-dressing 
establishments is very heavy. Dry stamping, however, 
presents many serious drawbacks, some of which could 
probably be eliminated if they received proper attention. 
For instance, the very fine dust, which rises in a dense 
cloud during the operation of stamping, not only settles 
down on all parts of the machinery, interfering with its 
proper working, so that some part of the battery is nearly 
always stopped for repairs, but is also the cause of serious 
inconvenience to the workmen. At the Huanchaca mines, 
owing to the presence of galena or sulphide of lead in tie 
ores, this fine dust is of such an injurious character as not 
unfeequently to cause the death of the workmen; as a 
precautionary measure they are accustomed to stuff cotton 
wool into their nostrils. This, however, is only a partial 
preventive ; and the men find the best Sesto of over- 
coming the evil effect is to return to their homes at 
intervals of a few weeks, their places being taken- by 
others for the same periods. In dry stamping there is 
also a considerable loss of silver in the fine particles of 
rich ore which are carried away as dust and irrevocably 
lost. To prevent this loss, the writer proposed whilst at 
Huanchaca that a chamber should be constructed, into 
which all the fine dust might be exhausted or blown by a 
powerful fan or ventilator. 

Roasting.—From the stamps the stamped ore is taken 
in small ore cars to the roasting furnaces, which are 
double-bedded in design, one hearth being built imme- 
diately above the other. This type of furnace has proved, 
after various trials, to be that best suited for the treat- 
ment of the Bolivian silver ores, and is stated to have been 
found the most economical as regards consumption of fuel, 
and to give the least trouble in labour. 

At the Huanchaca mines these furnaces cost about 
100/. each, and are capable of roasting from 2 to 2) tons 
of ore in twenty-four hours, the quantity and cust of the 
fuel consumed being as follows: 


Bolivian Dollars at 3s, 1d. 
Tola (a kind of shrub), 3 cwt. at 60 


cents... re oe sas ee 1.80 
Yareta (a resinous moss), 4cewt. at 

80 cents nat ask ee sa 3.20 
Torba (turf), 10 cwt. at 40 cents .. 4.00 


9.00, say 28s. 
One man can attend to two furnaces, and earns 33. pec 
shift of twelve hours. 

Probably no revolving mechanical furnace is suited to 
the roasting of these ores, as the operation requires to be 
carefully and intelligently watched, for it is essential to 
the success of the Francke process that the ores should 
not be completely or ‘‘ dead” roasted, inasmuch as certain 
salts, prejudicial to the ultimate proper working of the 
process, are liable to be formed if the roasting be too pro- 
tracted. These salts are mainly due to the presence of 
antimony, zinc, lead, and arsenic, all of which are un- 
favourable to amalgamation. 

‘The ores are roasted with 8 per cent. of salt, or 400 lb. 
of salt for the charge of 24 tons of ore; the salt costs 70 
cents, or 2s. 2d. per 100 1b. So roasted the ores are only 
partially chlorinised, and their complete chlorinisation is 
effected subsequently, during the process of amalgama- 
tion; the chlorides are thus formed progressively as re- 
quired, and, in fact, it would almost appear that the 
success of the process virtually consists in obviating the 
formation of injurious salts. All the sulphide ores in 
Bolivia contain sufficient copper to form the quantity of 
cuprous chloride requisite for the first stages of roasting, 
in order to render the silver contained in the ore 
thoroughly amenable to subsequent amalgamation. 

Amalgamating.—From the furnaces the roasted ore is 
taken in ore cars to large hoppers or bins situated imme- 
diately behind the grinding and amalgamating vats, 
locally known as “‘ tinas,” into which the ore is run from 
the bin through a shoot fitted with a regulating slide. 
The tinas or amalgamating vats constitute the prominent 
| feature of the Francke process; they are large wooden 
vats, shown in Figs. 1 and 2, page 173, from 6 ft. to 
10 ft. in diameter and 5 ft. deep, capacious enough to 
treat about 24 tons of ore at a time. Each vat is very 
strongly constructed, being bound with thick iron hoops. 
At the bottom it is fitted with copper plates about 3 in. 
thick, A in Fig. 1; and at intervals round the sides of the 
vat are fixed copper plates, as shown in Figs. 3 and 4, 
with ribs on their inner faces, slightly inclined to the 
horizontal, for promoting a more thorough mixing. It is 
considered essential to the success of the process that the 
bottom plates should present a clear rubbing surface of at 
least 10 square feet. 

Within the vat, and working on the top of the copper 
plates, there is a heavy copper stirrer or muller B, Figs. 1 
and 2, caused to revolve by the shafting C at the rate of 
45 revolutions per minute. At Huanchaca this stirrer 


Bolivian dollars 


has been made with four projecting radial arms D D, 
Figs. 1 and 2; but at Guadalupe it is composed of one 
single bell-shaped piece, Figs. 3 and 4, without any arms, 
but with slabs like arms fixed on its underside ; and this 
latter is claimed to be the most effective, 





The stirrer can 
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be lifted or depressed in the vat at will by means of a 
worm and screw at the top of the driving shaft, Fig. 3. 

The bevel gearing is revolved by shafting connected 
with pulley wheels and belting, the wheels being 3 ft. and 
14 ft. in diameter, and Gin. broad. The driving engine 
is placed at one end of the building. Each vat requires 
from 24 to 3 horse-power, or in other words, an expendi- 
ture of 1 horse-power per ton of ore treated. 

At the bottom of the vat, and in front of it, a large 
wooden stop-cock is fitted, through which the liguid 
amalgam is drawn off at the end of the proeess into 
another shallow-bottomed and smaller vat, Figs. 1 and 2. 
Directly above this last vat there is a water hose, supplied 
with a flexible spout, through which a strong stream of 
water is directed upon the amalgam as it issues from the 
grinding vat, in order to wash off all impurities. 

The following is the mode of working usually employed. 
The grinding vat or tina is first charged to about one-fifth of 
its depth with water and from 6 cwt. to 7 ewt. of common 
salt. The amount of salt required in the process depends 
naturally on the character of the ore to be treated, as 
ascertained by actual experiment, and averages from 
150 lb. to 300 Ib. per ton of ore. Into this brine a jet of 
steam is then directed, and the stirrer is set to work for 
about half an hour, until the liquid is in a thoroughly 
boiling condition, it which state it must be kept until the 
end of the process. 

As soon as the liquid reaches boiling point, the stamped 
and roasted ore is run into the vat, and at the end of 
another half-hour about lewt. of mercury is added, 
further quantities being added as required at different 
stages of the process. The stirring is kept up continuously 
for eight to twelve hours, according to the character and 
richness of the ores. At the end of this time the amalgam 
is run out through the stop-cock at bottom of the vat, is 
washed, and is put intohydranlic presses, by means of which 
the mercury is squeezed out, leaving behind a thick pulpy 
mass, composed mainly of silver, and locally termed a 
‘*pina,” from its resembling in shape the cone of a pine 
tree. These ‘pias ” are then carefully weighed and put 
into a subliming furnace, Figs. 5 and 6, in order to drive 
off the rest of the mercury, the silver being subsequently 
run into bars. About four ounces of mercury are Jost for 
every pound of silver made. 

The actual quantities of mercury to be added in the 
grinding vat, and the times of its addition, are based 
entirely on practical experience of the process, With ore 
assaying 150 oz. to 175 oz. of silver to the ton, 75 Ib. of 
mercury are put in at the commencement, another 75 Ib. 
at intervals during the middle of the process, and finally 
another lot of 75 1b. shortly before the termination. When 
treating ‘‘ pacos” or earthy chlorides of silver, assaying 
only 20 0z. to 30 oz. of silver to the ton, 36 1b. of mercury 
is added to 24 tons of ore at three different stages of the 
process as just described. 

The rationale of the process therefore appears to be that 
the chlorinisation of the ores is only partially effected 
during the roasting, so as to prevent the formation of 
injurious salts, and is completed in the vats, in which the 
chloride of copper is formed progressively as required, by 
the gradual grinding away of the copper by friction 
between the bottom copper plates and the stirrer ; and 
this chloride subsequently becoming incorporated with the 
boiling brine is considered to quicken the action of the 
mercury upon the silver. 

Subliming.—The subliming furnace, shown in Figs. 5 
and 6, is a plain cylindrical chamber A, about 4 ft. 
diameter inside and 4 ft. high, lined with firebrick, 
in the centre of which is fixed the upright cast-iron 
cylinder or retort C, of 1 ft. diameter, closed at top 
and open at bottom. The furnace top is closed by a cast- 
iron lid, which is lifted off for charging the fuel. Round 
the top of the furnace is a tier of radial outlet holes for the 
fuel smoke to escape through ; and round the bottom is 
a corresponding tier of inlet air-holes, through which the 
fuel is continually rabbled with poles by hand. The 
fuel used is llama dung, costing 80 cents, or 2s. 6d. per 
250 lb.; it makes a very excellent fuel for smelting 
ourposes, smouldering and maintaining steadily the low 
Feat required for subliming the mercury from the amalgam. 
Beneath the furnace is a vault containing a wrought-iron 
water-tank B, into which the open mouth of the retort 
C projects downwards and is submerged below the water. 
For charging the retort, the water-tank is placed on a 
trolly ; and standing upright on a stool inside the tank 
is placed the pifia, or conical mass of silver amalgam, 
which is held together by being built up on a core-bar 
fitted with a series of horizontal discs. The trolly is 
then run into the vault, and the water tank containing 
the pina is lifted by screw-jacks, so as to raise the pina 
into the retort, in which position the tank is then sup- 
ported by a cross-beam. The sublimed mercury is con- 
densed and collected in the water; and on the comple- 
tion of the process the tank is lowered, and the spongy 
or porous cone of silver is withdrawn from the retort. 
The subliming furnaces are ranged in a row, and com- 
municate by lines of rails with the weigh-house. 








SHEAF BINDER TRIALS. 
To THE EpitoR OF ENGINEERING. 

Sm,—I write to call your attention to what I think was 
an error in the mode of conducting the sheaf binder trials 
at Shrewsbury, and trust the ventilation of the subject 
may lead to their being conducted on a different principle 
in the future. 

I entered my machine for trial in March last; came to 
the Show in due course ; but before I was allowed to re- 
move my machine from the show-yard I had to deposit 
251. with the Society as a guarantee that I should come 
to the trials for which the machine was entered. I 
am informed by printed circular that the trials are to 
consist of a competition in oats, wheat, barley, and 
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beans. I am tested on three-quarters of an acre of oats, 
and I must accept the points awarded me by the judges 
for this piece of work. But have I not a right to demand 
that my machine shall be tested in the other crops in the 
same way, and under the same conditions, as the other 
competitors, for, assuming I did badly on the oats, I 
might have distanced all competitors in the other three 
crops? 

I was not informed why I was disqualified, but I see in 
the Times report that heavy draught is assigned as a 
reason. This opinion of the machine is not shared by 
some competent judges, and was, at any rate, premature 
till the dynamometer test had been applied. It seems to 
me unjust that any prizes should be awarded by the 
judges till every machine has been equally tested, unless 
a stoppage is caused by breakage. To rule out a machine 
like a sheaf binder because the first half-hour’s work is a 
little faulty is, I maintain, unfair. Not to mention my 
own case, nothing could illustrate this better than that 
of the Johnstone Harvester Company’s machine, which 
made splendid work the night before at a private trial, 
which I saw, but which failed the next morning, because 
it was not exactly adjusted to the crop. 

Yours truly, H. J. A. Kine. 

Newmarket, August 13, 1884. 


To THE Epitor or ENGINEERING. 

S1r,—The directors of this company much regret that 
they are obliged again so soon to ask for space in your 
columns, but they feel that they would not be doing their 
duty to their shareholders or to the travelling public if 
they neglected to take public notice of the remarks made 
by Mr. Moon, the chairman of the London and North- 
Western Company, at the half-yearly meeting of that 
company, which took place on Saturday last. 

Mr. Moon, on being asked by Mr. F. Hill, a share- 
holder, for information as to whether there was any cause 
to apprehend a disaster such as that which had occurred 
on another railway, stated in reply as follows: ‘* They 
themselves—the London and North-Western Railway 
Company-—had made every provision to prevent acci- 
dents. A year ago he—Mr. Moon—told them that find- 
ing the South-Western, the Great Western, Midland, 
Lancashire and Yorkshire, Great Northern, and North 
Staffordshire Companies were all using the vacuum 
brake they had decided that it was better for them to 
interchange with those companies and use the same brake. 
They were, therefore, now putting on the vacuum brake 
to a great extent. He had no doubt this brake would 
work well, and, as far as could be, would prevent acci- 
dents.” 

Mr. Moon went on to make a most unfair attack upon 
the Westinghouse brake, to which I shall presently refer ; 
but before doing so, it is only right to point out the 
fallacies contained in the above quotation. As a matter 
of fact—and of indisputable fact—the vacuum brakes 
used by the various companies which Mr. Moon enumerates 
differ from one another in various essential particulars. 
The Great Northern Company, working with the Man- 
chester, Sheffield, and Lincolnshire Company, which Mr. 
Moon now omits from his list, use the brake known as 
Smith’s vacuum brake, which is not automatic, and 
which becomes useless when a coupling is fractured, for 
instance, between the engine tender and the leading 
vehicle. It was this brake which so palpably failed at 
Penistone-—and Sthe failure of which led to the death of 
twenty-five persons, and the injury to numerous others— 
and it was a joint Sheffield and Great Northern train to 
which this disaster occurred. This is, with the modifica- 
tions to be hereafter explained, the brake which Mr. 
Moon proposes for adoption—to supersede the chain brake 
which c has hitherto so much belauded on the London and 
North-Western Railway. The Midland, another company 
referred to by Mr. Moon, employs mainly an automatic 
vacuum brake, which contains a leakhole only too well 
known to those who are in the habit of using that brake. 
The effect of this leakhole is that when the brake has been 
applied the force leaks away in about 14 minutes, and 
when it is necessary to apply it two or three times in 
rapid succession, as in approaching junctions and terminal 
stations, the engine driver is unable to make use of it 
until one or two minutes have elapsed to allow him to 
recuperate his power. It is also useless on steep inclines, 
because it is no sooner applied than it begins to leak off 
and to lose power. Other modifications of the automatic 
vacuum brake are employed on the Great Northern, the 
Lancashire and Yorkshire, and other companies referred 
to by Mr. Moon. 

The brake now applied to certain trains on the London 
and North-Western Railway is, however, used upon only 
one of the railways enumerated by Mr. Moon, viz., the 
North Staffordshire, and is different in important and 
essential particulars from the brakes employed by the 
other companies referred to, as well as from those in use 
on any other railway in the United Kingdom, the Conti- 
nent of Europe, or America. The London and North- 
Western brake is, in fact, a non-automatic vacuum brake, 
with an automatic arrangement in the brake vans only. 
Such a brake would be useless to prevent loss of life and 
injury to passengers in the case of any accident in which 
the couplings between the carriages became detached, as 
at Penistone. The brake arrangement in the London and 
North-Western van would, it is true, so far as its brake 
power went, prevent a few carriages from running back 
down an incline on becoming detached from the remainder, 
and it might in such a case give warning to the guard; 
but the London and North-Western system would be just 
as useless as the ordinary Smith’s vacuum brake in any 
sudden emergency when its action would be most re- 

uired for automatically locking every wheel throughout 
the train. 
The great object of automatic action in all brakes is to 








provide that on the sudden occurrence of accidents of the 


most fatal class, such as those of Penistone, Downton, 
Abbots Ripton, Shipton, Wigan, Morpeth, Marshan 
Meadows, Lockerbie, and numerous others, the brake 
shall, and without any action of the guard or engine- 
driver, be applied to every wheel of the train and prevent 
the hinder carriages from running forward unchecked 
upon the engine and tender or upon the leading carriages 
so as to cause destruction to the rolling stock and loss of 
life to the passengers. 

This point is completely met by the Westinghouse 
brake, but having special reference to the above accidents, 
it cannot be obtained at all by the Smith vacuum brake, 
and it can only be obtained partially, and in inferior 
degree, by the other brakes referred to. In the case of 
the Westinghouse brake, there being a store of high-pres- 
sure air ina reservoir on each vehicle, like a loaded 
air-gun ready to go off, the following combination of ad- 
vantages is provided in the best manner, viz.: (1) in- 
stantaneous action on every wheel of the train; (2) 
instant application by guards as well as engine-drivers ; 
(3) unfailing tell-tale of its own efficiency. 

The above considerations lead further to the accusations 
so often made by the advocates of the vacuum brake, and 
now reiterated by Mr. Moon, of the number of failures 
recorded in the Board of Trade returns by the various 
descriptions of automatic and non-automatic brakes re- 
spectively. A vast number of the so-called failures of 
the Westinghouse brake are in reality the most important 
proofs of its success. They are made up of short periods 
of delay in the running of trains, obliging the servants of 
the company to make it efficient before they are able to 
proceed with their trains, and it is observable that the 
failures of the vacuum brakes are, in a large proportion, 
dangerous failures, such as when the brake was required 
to act and did not act, in case of an accident fo a train, or 
of an imminent collision. On the other hand, those re- 
corded of the Westinghouse brake are mainly from neg- 
lect of servants, or defects of material, which have caused 
the brake to fly on, and have therefore been sources of 
delay without danger. I have the pleasure to inclose a 
copy of the latest circular which has been issued by the 
Westinghouse Company on this subject, which will fully 
illustrate these points, though it is too long to introduce 
into this letter. 

Referring to the same subject, Mr. T. E. Harrison, in 
his report on the working of the Westinghouse brake on 
the North-Eastern Railway, a copy of which accompanied 
our last letter, makes the following forcible remarks: 
‘** It may here be remarked that the above delays are not 
attended with danger—though called ‘failures,’ they are 
in most cases the best proof of the reliability of the auto- 
matic brake acting as a ‘ tell-tale’ to call attention to any 
slight derangement, and they will certainly be gradually 
and greatly diminished in number, particularly in the 
bursting of hese pipes. The whole result is a delay to 
one train every other week-day of three to five minutes, 
out of all the trains working on the North-Eastern system 
—not as great a delay as occurs every hour under the 
working of the block system. The returns of failures 
made by different companies for the half-year ending 
December 31, 1883, vary a great deal, in one case being 
relatively more than six failures to one on the North- 
Eastern.” 

Referring again to the companies stated by Mr. Moon 
to be using the vacuum brake, though different varieties 
of it, itis only right to conclude by saying that the fol- 
lowing companies have adopted and are successfully using 
the Westinghouse brake in this country: The North- 
Eastern, the London and Brighton, the Great Eastern, 
the Chatham and Dover, the North British, the Caledo- 
nian, the Glasgow and South-Western, the Rhymney, the 
West Lancashire, and Eastern and Midlands Railway, 
and that there is not one of these companies that has not 
found the greatest advantage from it in avoiding or miti- 
gating serious accidents, as, for instance, at Healey, 
Whitehall Junction, Ormside, Kirkstall Forge, Black- 
well sidings, Bickley, Waterloo Colliery, Leeds, Thirsk, 
Redhill, New Cross, Bricklayers’ Arms, Helpingham, 
Streatham Fen, near Ely, and many others, not to 
refer to the numerous accidents which have been alto- 
gether avoided, and of which, having never been made 
public, there is no record. Mr. E. Harrison, in his 
report above alluded to, states as follows : ‘‘ There does 
not appear to be any one point in the principle and 
arrangement of the Westinghouse brake, as now in use, 
requiring alteration, and it entirely complies with all the 
requirements of the Board of Trade. 

ALBERT KAPTEYN, 
Secretary and Manager for the Westinghouse 
Brake Company. 
August 21, 1884. 








ATCHISON, TOPEKA, AND SANTA Fe Rattroap.—A new 
bridge across the Colorado at the Needles was opened 
for traffic July 31. It will give the Atchison, Topeka, 
and Santa Fé Railroad Company an unbroken line from 
the Missouri to all points in California. 





Frencu Coat Mininc.—The production of coal in the 
French department of the Nord in 1883 was 3,789,067 
tons, as compared with 3,777,638 tons in 1882. The 
working staff amounted to 19,880 men last year, as com- 
pared with 20,056 in 1882. 

SewacGeE AT ADELAIDE.—The South Australian hydraulic 
engineer reports that the Adelaide sewage system is work- 
ing well, and that the plan of erecting ventilating shafts 
which has been adopted in North Adelaide to prevent 
stenches arising from the drains has been successful in 
abating the nuisance, 
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THE DANISH RAILWAY FERRIES 


« KORSOR” 


AND “NYBORG.” 


CONSTRUCTED BY THE KOCKUMS MEKANISKA WERKSTAD, MALMO, SWEDEN, 





In the latter end of 1881, the Danish Government 
invited tenders for the construction of two large railway 
ferries. Small boats having a single line of rails on deck, 
had previously been in use on the Little Belt, between 
Middlefart and Fredericia ; the connection of Copen- 


hagen with the Continent, over the Great Belt, being | 


made by ordinary paddle steamers, thus necessitating 
a complete transfer of goods and mails and causing 
much loss of time. 
ferries large enough to carry seventeen loaded goods 
wagons or thirteen passenger carriages. They were 
necessarily to be of great strength and seaworthiness, 
not only to withstand the severe weather sometimes 
experienced in the Belt, but to force their way through 
the ice in winter, and keep the communication between 
Zealand and Jutland open in all possible weathers. A 
speed of 12 knots in both directions was required, and 
the arrangements for the comfort of passengers and the 
safe navigation of the ship in all weathers were unusu- 
ally complete. 

The whole contract for both vessels with machinery 
and outfit, was placed in the hands of Kockums 
Mekaniska Werkstad Aktie Bolag, Malm, Sweden, and 
their construction was entered upon in the spring of 
1882. 

The hull of each boat is of steel from the Steel Com- 
pany of Scotland, the steel deck is supported by strong 
plate and angle iron cross-beams, and hasa heavy girder 


running fore and aft under each line of rails. Both ends | 


of the ship are exactly similar in form, a rudder being 
fitted behind the stem fore and aft. On deck the rails 
finish on a platform which supports one end of the 
gangway when wagons are being taken on board. 

The two-page plate that we published in our issue of 
the 8th inst., and the general view given above, show 
the arrangement with sufficient fulness to obviate much 
recapitulation here, but attention may be directed to 
one or two points. The great height between decks, 
10 ft., adds to the handsome appearance of the saloons, 
which are ornamented with panels of bird’s-eye maple, 
with walnut-tree columns, walnut furniture, and sofas 
covered with red velvet. Great attention has been 
bestowed on the heating and ventilating of each vessel. 
Under the lower deck there is a large chamber con- 
taining several systems of pipes supplied with steam 
from the main boilers. Into this chamber fresh air is 
driven by a centrifugal fan in the forward stokehole, 
hence it is led to the various cabins by trunks having 
a regulating valve in each; similar trunks concealed 
in the roof of the saloon carry off the vitiated atmo- 
sphere to large exhaust casings near the funnels. In 
summer cool air is driven direct through various com- 
partments. Electric lighting by arc lamps is arranged 
on deck and in the engine-room to facilitate night 
traffic. The outfit includes Harfield’s steam windlass, 
Muir and Caldwell’s steam steering gear for both 
rudders, steam capstans for warping the wagons on 
board, 500 life-belts conveniently hung around the 
ship’s side, and life-boats specially constructed for ice- 
bound waters. 

The machinery, of which we publish engravings in a 
two-page plate this week, consists of two complete 
compound engines coupled to the same shaft, having a 
common surface condenser supporting the entablature. 
The guides are formed of stout square steel columns 
connecting the cylinders to the framing, making the 
design both light and accessible. Four boilers arranged 
in pairs fore and aft, supply steam at 80 1b. per square 
inch. Fox’s corrugated furnaces are used for the first 
time in these waters. The paddle wheels are of the 
ordinary feathering type, made of Swedish iron, and 
of extra strong dimensions for going through ice. 

The following are the principal dimensions in English 
measure of the hull and machinery : 


ft. in. 

Length over all ... 248 10 

Breadth of beam ee 34 10 

= over paddle-boxes ; cae 56 (~O 

Light draught with 75 tons on deck... 8 6 
Displacement _... nae - wae 1187 tons. 
Midship area 244 sq. ft. 


It was now proposed to make two | 
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oo wheel over floats 
Size of floats 36 oe 


sd ’ 
Diameter of boilers : 


Diameter of high-pressure cylinders... 33? in. 
ne low-pressure es Sis 634 ,, 
Length of stroke... - 4 ft. 6in. 
Condensing surface ce 2900 sq. ft. 
| Diameter of air pumps ... a 27 in. 
9% circulating pumps ws. 
| Stroke of all pumps ie 22 ,, 
Diameter of crankshaft i ee 
| 19 ft. 
| 
| 


8 ft. Gin, by3 
‘es 12 


9 


| Length a5 10 ;, 
| Total heating surface 5700 sq. ft. 
| » fire-grate ,, oe ae 7 4s 


| Result of Trials made over a 12-Knot Course in the Sound 
on Light Load Draught. 


Full Speed Trial. 





Consumption 





see Trial. _ 
| Ahead. | Astern. 

Steam, Ib. 7 80 80 80 
Vacuum, in. 25 25 24} 
Revolutions .. 33 374 39 
Grade of expansion +375 6 65 
i _ a 1100 1700 1720 
Speed .. a - mel 12.25 13.31 12.97 
Coal per hour per I.HP., Ib. | 1.93 } 





fectly flat surface to a solid body of water. 
steamers were delivered in October of last year, and 


ment for running the carriages on board works with 
great smoothness, the whole time from the arrival of 
the train in the station until the ferry is ready to 
leave the harbour with the passengers and wagons on 
board being about ten minutes. The vessels were con- 
structed at Messrs. Kockum’s yard in Malmé, under 
the management of Mr. A. B. Munter, assisted by 
Mr. Ortmann for the ship work, and Mr. Irving in 


spected by Director Nielsen, Captain Jesperson, and 
Mr. Ursin on behalf of the Danish Government. 

In connection with this subject, we may add that a 
mixed Swedish and Danish commission is at present 
considering the question of completing the chain of 








| 


the machinery department, while the work was in- | 


ferries by placing similar steamers on the Sound, thus 
giving the whole Scandinavian peninsula direct rail- 
way connection with the Continent. We should mention 
that the dimensions marked on our illustrations are in 
Swedish feet and inches, the ratio to English measure 
being .9741 English feet equal to one Swedish foot. 


BESSEMER BLOWING ENGINE. 
(Concluded from page 154). 

We have already in a previous article (see page 104 
ante) said a few words about the general arrangement 
of the steam cylinders of the Bessemer blowing engines 
at the Helf Steel Works, and we propose now to describe 
these parts more fully in detail. The engine, it will be 
remembered, is of the compound type, with cylinders 
of 35,24 in. and 49.6 in. in diameter respectively, 
and 4 ft. 11.06 in. stroke, and is provided with an 
intermediate receiver placed horizontally between the 
two cylinders. The two groups of sixteen heating 
pipes are each divided by a longitudinal vertical par- 
tition, so as to more fully bring the high-pressure ex- 
haust, which surrounds the pipes, in contact with the 
live steam which passes direct from the boilers through 
the pipes. The receiver is provided with ample 
arrangements for draining both the live and the ex- 
haust steam chambers, and, in case of repairs or for clean- 


A noticeable result was observed, in going astern, | ing the heater, a shut-off valve for the live steam 
the engine made more revolutions in this direction | is provided; the heater is also fitted with a safety 
with less steam, while the speed was somewhat less, slip | valve. 
being greater. Asmuch more water was carried round live steam chamber of the receiver, through which 
by the wheel, this result is no doubt due to the fact that | steam can be supplied direct to the low-pressure 
the float, when going astern, enters water already | cylinder; for the purpose of starting the engine this 
broken by the radius rod, levers, &c., which have | has proved unnecessary, but it may at times be desir- 
preceded it, while in going ahead it presents a per- | able to work both cylinders, or the low-pressure 
Both | cylinder alone, with high-pressure steam. 


valve is, moreover, provided on the 


The provision in these engines for steam jacketting 


are giving every satisfaction, performing the journey | both cylinders and their cylinder covers by live steam 
from Korsor to Nyborg in about an hour. The arrange- | is very complete, as Professor Riedler lays great 


stress upon the importance of warming up large engines 
some time previous to their starting by means of 
steam jackets, a subject of special importance with 
blowing engines for Bessemer plant, which are fre- 
quently stopped and started at short intervals. 
Fig. 42 shows in detail the connection for supplying 
steam to the cylinder covers from the jackets, arranged 
in such a manner that no pipes or joints have to be 
disconnected when lifting the cylinder covers. The 
condensed water from the jackets can either be run 


| back to the boiler feed tanks, or it can be directly 


returned to the boilers by means of a special little force 


pump. 
The valve and valve motions of these engines are 
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DETAILS OF BESSEMER BLOWING ENGINE FOR THE HELF STEEL WORKS. 


CONSTRUCTED BY MESSRS. BREITFELD AND DANEK, ENGINEERS, PRAGUE; FROM THE DESIGNS OF PROFESSOR RIEDLER, MUNICH. 
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somewhat peculiar, and, be it at once said, not quite to 
the satisfaction of the designer, but they were the 
result of the peculiarly unfavourable conditions already 
referred to, and have proved quite successful in work- 
ing, which after all isthe main point. Both steam and 
exhaust valves for the low-pressure cylinder are 
cylindrical valves with slight longitudinal motion ; the 
steam valves for the high-pressure cylinder are double 
beat, and the exhaust valves cylindrical. Only the high- 
pressure steam valves have adjustable variable cut-off, 
ranging from one-tenth to six-tenths, while a slight 
variation from four-tenths to six-tenths is obtainable 
in the low-pressure cylinder by means of a varied lap, 
full port opening being obtained only between .45 and 
.5 cut-off (see diagram, Fig. 44), 

The valves, in the case of each cylinder, are driven 
from a second motion shaft running parallel to the 
centre line of the cylinder. In the low-pressure 
valves, see Fig. 7 on our two-page engraving for 
August Ist, eccentrics coupled to a dise on the valve 
spindle are used, while for the high-pressure cylin- 
der the exhaust valve is driven in a similar manner ; 
the admission valve, however, is worked by a lever 
and cam motion from the shaft, the cams being made 
to slide on the shaft and having a varying lift so as to 
adjust the point of cut-off. This is effected by means 
of a travelling screw, provided with a handwheel, see 








Fig. 3, two-page plate for July 18th. Some complica- | 


tion in the valve gear was necessarily introduced, 
seeing that the cylindrical valves had to be rotated by 
eccentrics on a shaft lying at right angles to their 
axes, and had also to be capable of a slight longitudinal 
motion. To render this possible the eccentrics and the 
pins on the valve discs were constructed as ball-and- 
socket joints (see Figs. 45, 46, and 47). This con- 
struction appeared perfectly admissible in this case, 
as only slight movements were required and there was 


no very great resistances to overcome, The arrange- | 
ment for effecting the longitudinal motion of the | 


cylindrical valves is clearly shown in Figs. 41 and 42; 
a worm on the valve gear shaft s works in a worm- 
wheel fixed to a vertical shaft, the lower end of 
which, passing below the bed-plate of the engine, 
carries another worm, gearing with a wormwheel / 
on a short shaft, fitted with an adjustable crank disc ; 


from this crank disc levers convey the vibrating | 
motion to two vertical shafts w, see Fig. 41, to which | 


by means of short cranks the valve spindles are 
coupled. The usual longitudinal motion of the valves 
is 14 in., but it can be slightly adjusted. The attach- 
ment to the valve spindles is clearly shown in Figs. 48 


and 49. The air pump, shown in Figs. 3 and 6, is of | 
the single-acting vertical plunger type, 21.27 in. | 


in diameter and 25.53 in, stroke ; stuffing-boxes and 
o> 
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valves are completely placed under a water seal so as 
te avoid air leakages. 

The plunger is guided in the long sleeve of the 
stuffing-box; the pump has four suction valves 
11.8 in. in diameter fixed in the bottom of the pump 
cylinder, and twelve delivery valves 7.87 in. in 
diameter arranged around the stuffing-box. A small 
valve at the foot of a pipe connecting the top of the 
condenser with the air pump (see Fig. 6), serves to 
take away the air out of the condenser, while a hood 
over the steam inlet prevents the latter from directly 
entering the air pump through this pipe. The con- 
denser, which in its upper part is 27} in. diameter, 
is reduced in its lower part to 11? in., so as to give as 
much space as possible between the injection inlet and 
the condenser water level during the upstroke of the 
air pump; while, on the other hand, the top of 
the air pump is increased to such a diameter that the 
water level never falls below the bottom of the stuffing- 
box. 

The injector is provided with a double starting 
valve, an ordinary shut-down valve, under control 
the engine driver, by means of the handwheel S (see 
Fig. 6), and a balanced valve V, shown in detail in 
Fig. 52, the starting lever of which is fixed at a con- 
venient spot close to the high-pressure cylinder, so as 
to enable the engine driver to suddenly stop the in- 
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jection water when desirable. For short stoppages the 
ordinary shut-down valve, worked by means of the 
handwheel S, is not touched, but the balanced valve 
V only is used. This arrangement was considered 
necessary so as to avoid the possibility of filling the 
condenser and low-pressure cylinder with water in case 
of a sudden stop of the engine. The injection water 
was supplied from an overhead tank under the pressure 
of the water head, and to avoid drowning the engine- 
room, a safety valve (see Fig. 53) is provided on the 
condenser, which opens to an overflow as soon as any 
water pressure occurs in the condensers. To avoid 
leakage by this valve, it is always under a water seal. 
The water supply under pressure to the condenser 
was, however, ultimately abandoned for fear of an 
accident from drowning and an injection water tank 
provided, from which the injection pipe could draw 
its supply. The injection water is at times very 
dirty, and carries sand and other impurities, and this 
was one of the chief reasons why a solid bucket 
plunger had to be used for the air pump. The 
water is, moreover, allowed to settle and the injector 
pipe is fitted with a float, so as to always take the 
water off the surface. 

A direct exhaust is only partially provided for these 
engines in case of breakdown of the condensing arrange- 
ment, the bends joining the cylinders to the exhaust 
main not having been fixed. As a reason for this Pro- 
fessor Riedler says that if a convenient mode of work- 
ing condensing engines without the condenser is pro- 
vided, the engineer flies to it immediately the least 
repair is required to the condensing part, and the 
engines are often worked at considerable expense as 
non-condensing, instead of the slight necessary repairs 
being carried out. In the case of the blowing engines 
at Heft, it would be more trouble to connect up the 
exhaust bends than to attend to ordinary pump re- 
pairs, although in cases of emergency the bends could 
soon be put up without much delay. 

With a view of the utmost safety in working and the 
possible avoidance of repairs, large bearing surfaces 
and very strong construction of details have been every- 
where studied ; the crankshaft bearings are 212 in. 
long, the plummer blocks are made adjustable side- 
ways by means of wedges, and strong guides and adjust- 
able and large guide blocks, have all added to make 
these engines a successful job. In calculating the 
weight of the flywheel, which for the purpose of easy 
transport had to be made in four segments, and the 
boss and arms cast separately, the compression curve in 
the air cylinder at the end of the stroke was taken 
carefully into consideration ; Fig. 54 shows a diagram 
constructed to show the pressures in a single cylinder 
blowing engine due to air and steam pressure com- 
bined, a } representing the air compressing curve and 
cc the rurve of steam pressure ; the great variety of 
work done and strain upon the driving parts is clearly 
represented in the hatched surfaces. 

The starting gear is of an ordinary type with two 
rows of ratchet teeth cast in the rim of the flywheel over- 
lapping each other one-half pitch. The upper two pawls 
b-serve to turn the flywheel, the two lower pawls a to 
prevent the engine from running back. If the starting 
bar is completely depressed it throws, by means of 
small lever connections, all four pawls out of gear with 
the wheel. 

The results of working have so far been in every re- 
spect most satisfactory, and with the exception of a 
few slight mechanical derangements, nothing of any 
moment has happened. It was found that some of the 
suction valves of the blowing cylinder did not keep 
tight, owing to uneven thickness of the leather rings, 
but this was easily remedied by turning them accu- 
rately. Most of the working parts of the engine are 
made of mild steel, as are also the crosshead and 
crosshead bolts ; one after the other the latter gave way, 
owing, it was thought, to a one-sided strain; ball 
washers were provided, and iron bolts used in place 
of steel, and this little difficulty successfully over- 
come. 

The steam consumption of the new engines compared 
with the old is of course very considerably reduced, 
although a great increase in power is one of the 
most important features in the new engine, enabling a 
reduction in the time of the blast, and consequently 
causing an economy in furnace linings, amounting to 
about 600/. per annum, which amount will, it is ex- 
pected, be still bettered by improved tuyeres. While 
with the old engine, two coal-fired boilers using daily 
10 tons of coal, were necessary in addition to some 
boilers fired by furnace gases, one coal-fired boiler was 
laid off immediately, and the coal consumption for the 
other brought down to about one-third of the original, 
but since the erection of a new blast furnace, and the 
arrangement of one more gas-fired boiler, this quantity 
has come down to two tons per day. The boilers have 
some other engines in the place to supply with steam, 
but it is expected that before long, oi for boiler pur- 
poses will be dispensed with altogether. 

In conclusion, we have reproduced a few indicator 
diagrams ; Fig. 57is a set of diagrams taken off the 
blowing cylinder running at twenty revolutions, the 
dotted lines show the true Mariotte curves; Fig. 51 is 





also a diagram from the blowing cylinder during the 
time of warming up the engine, the latter only making 
eight revolutions. 

Figs. 59 to 61 are diagrams taken off the steam 
cylinders, and show a fair distribution of steam, the 
figures on the scales representing atmospheres about 
14.7 lb. Altogether these engines, built by Messrs. 
Brietfeld and Danek, of Prague, to Professor Riedler’s 
designs, have proved a very successful job, and they 
possess numerous features well worth careful consider- 
ation when designing engines of similar type. 

We are indebted for the drawings and descriptions 
of these engines to a reprint from the Zeitschrift 
desVereins Deutsche Ingenieure, sent us by Professor 
Riedler, 








MR. RICHARD GARRETT. 

WE record with regret the death of Mr. Richard 
Garrett, the head of the firm of Messrs. R. Garrett and 
Sons, of Leiston Works, Suffolk. His decease took 
place on the 30th ult., from heart disease, and 
although he was known to be in delicate health it was 
a surprise to most of his friends. He had just com- 
pleted his fifty-fifth year, having been born on July 22, 
1829, at the Works House, Leiston. He was the 
eldest son of the proprietor of the works, which were 
founded in 1778, and was the fourth who had 
borne the same name, and who had been, or has since 
become, the senior partner of the firm. He was educated 
at a private school at Woodbridge, and when he 
attained the age of fourteen was apprenticed to his 
father. The business originally consisted of a foundry, 
a smithy, and a wheelwright’s shop, and was gradually 
transformed into an engineering concern as the demand 
arose for agricultural machinery here and abroad. Mr, 
Garrett became a partner with his father and brother in 
1853, and on the death of the former in 1860, he 
succeeded him as the head of the firm, which then con- 
sisted of himself and his two brothers, Mr. Harry 
Newson Garrett and Mr. Frank Garrett. 

Notwithstanding the high reputation Mr. Garrett had 
in the world as an agricultural engineer, he was better 
known among his neighbours as a tenant farmer, and 
it was this department of his work in which he took 
the greatest pleasure. At the time of his death he 
held 2000 acres of land, and was an enthusiastic breeder 
of Suffolk horses. He was an earnest supporter of all 
associations for the purpose of encouraging or extend- 
ing agriculture, and for some years held the position of 
vice-president of the Suffolk Agricultural Associaticn. 
His zeal for the welfare of Sutfolk farmers naturally 
caused him to take a great interest in the Albert 
Memorial College at Framlington, and at the death of 
his father he was elected to the position of governor, 
which he retained until the last, although for some 
time he had been unable to take an active part in the 
management of the Institution. All his life he took a 
keen interest in sport, and for many years hunted 
twice a week. He rented a moor near Inverness, and 
when his health no longer allowed him to follow grouse 
shooting, he found a less fatiguing substitute for it 
in his native county. 

Mr. Garrett was a member of the Institution of Civil 
Engineers, and also of that of Mechanical Engineers. 
His reputation as an engineer rests to a great extent 
upon the many improvements he effected in the thrash- 
ing machine, first as an implement worked by horses, 
and afterwards as the completer machine which is now 
to be found on every important corn-growing farm in 
the country. His patent for the combined thrashing, 
dressing, and straw-shaking machine was taken out in 
conjunction with James Kerridge, the foreman of the 
thrashing machine department of his works, on 
January 18, 1859. Side by side with the thrashing 
machine comes the portable engine, and this naturally 
occupied much of Mr. Garrett’s attention, receiving 
from his hands many of the improvements which have 
aised it to its present degree of excellence and 
economy. In mechanical, as indeed in all other 
matters, he had the courage to form and uphold his 
own opinions, and he would never follow a fashion in 
engineering which did not meet with his approval, pre- 
ferring to remain singular, even at the expense of 
losing orders, than to adopt arrangements which he 
considered unnecessary or indefensible. 

In reviewing Mr. Garrett’s career it is impossible not 
to be struck with the wide area over which he gained 
fame and esteem. As an engineer his name is known 
by the whole English-speaking agricultural population 
of the world, while in his native county he enjoyed the 
greatest popularity among all classes. He was a bold 
rider, a steady shot, a successful farmer, a capital 
judge of cattle and horses, a popular major of volun- 
teers, an active politician, and a genial neighbour, and 
into all his pursuits he threw, for the time being, all 
his ardour. Such a character never fails of recognition 
in any part of the world, and least of all in England. 
It is easy to understand the feeling of sorrow 
with which the news of his death was received, not 
only by his friends and neighbours, but also by those 
who had met him in business, either as an engineer 
or as a farmer, 





TRIAL TRIPS AND LAUNCHES. 
On Friday, August Ist, the s.s. Ashton, built to the 
order of the Manchester, Sheffield, and Lincolnshire 
Railway Company, by Messrs. Edward Withy and Co., 
of Middleton Shipyard, West Hartlepool, left Hartlepool 
for Grimsby on her trial trip. The Ashton is a sister 
ship to the s.s. Chester, lately completed for the same 
owners. In the s.s. Ashton the Manchester, Sheffield, 
and Lincolnshire Railway Company have added a most 
valuable and speedy vessel to their fleet; during the 
trial trip to Grimsby she averaged 13.9 knots per hour, 
and she is expected to make the passage from Grimsby to 
the Continent in remarkably quick time. The comfort 
and safety of the passengers have been a paramount con- 
sideration, but after conceding to them every convenience, 
the vessel is still capable of carrying about 1000 tons of 
cargo inclusive of bunkers. On account of her large beam 
and the length of the water-tight deck erections her 
range of stability is very great, and at Lloyd’s certified 
load line she has the large amount of 36 per cent. surplus 
buoyancy. Before the vessel left Hartlepool she was put 
under aseries of inclining tests, and from the subjoined 
calculations it will be seen that under all conditions she 
will be a very stable boat at sea, and even supposing she 
was carrying eight locomotives on deck she would have a 
maximum stability of 42 deg. 
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There are also keels fitted along each bilge to further 
assist in steadying the ship. The holds are divided into six 
water-tight compartments, each connected to a very power- 
ful centrifugal pump inthe engine room, and a large 
Downton pump fitted on deck. The whole of the deck 
erections are of iron, and for further protection against ice 
the bows of the vessel are covered with double plating. 
During the trial trip the vessel was put under a series of 
interesting experiments, such as reversing the engines 
when going full steam ahead, turning completely round 
to port and starboard, &c., and proved fully up to the 
highest expectations of the builders, answering her helm 
with remarkable precision and steadiness. The triple 
expansion engines, with which the vessel is titted by 
Messrs. J. Richardson and Son, Hartlepool, worked with 
smoothness and regularity. These engines, under the 
able management of Mr. R. Wyllie, have lately secured 
very marked success both as regards power developed and 
economy of fuel. Churchill's patent governor is titted 
to the engines, which are supplied with steam at 140 lb. 
pressure by two cylindrical boilers. The s.s. Ashton, 
during construction, has been superintended by the 
company’s marine superintendent, Captain Kennet Hore, 
and the engines by Mr. G. H. Clarke, of Grimsby. 

The s.s. Rosalind sailed on her trial trip on Saturday, 
August 9, when she steamed at the rate of 95 knots over 
the measured mile. The dimensions are 177 ft. by 27} ft. 
by 12} ft. The cylinders are 22 in. and 41 in. in diameter 
by 30 in. stroke, and there is an extra large steel boiler 
according to Board of Trade requirements for 95 lb. work- 
ing pressure. The vessel has been built for Messrs. 
Coppack, Carter, and Co., of Connah’s Quay, from 
designs and specifications by Mr. Joseph R. Oldham, of 
Liverpool. The builders are the Royal Shipbuilding and 
Engineering Company “‘ de Schelde,” Flushing. 

On August 14, the s.s. Ituni, built to the order of the 
Demerara and Berbice Steamship Company by Messrs. 
Wigham, Richardson, and Co., was taken on her trial 
trip. The dimensions of this vessel are 237 ft. length be- 
tween perpendiculars by 32 ft. breadth and 16 ft. 3in. 
moulded depth. This vessel and her sister ship, the s.s. 
Feta, already running, are constructed for the Demerara 
and Berbice trade, wach, owing tu the difficulties of the 
port of Demerara, requires a large displacement ona light 
draught. The engines have cylinders 27 in. and 54in. in 
diameter and 36in. stroke, and two boilers of ample 
power working 901b. pressure. The trial was satisfactory, 
the vessel attaining a mean speed of 10knots. The vessel 
has been built to the specifications and plans of Messrs. 
Flannery and Baggallay, London, superintending engi- 
neers for the owners. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Pontefract Gas Company.—At the half-yearly meeting, 
Mr. T. W. Tew, chairman, presided, and the report 
showed that 10,966,459 cubic feet of gas had been con- 
sumed during the half-year, being an increase of 171,202 
cubic feet. A dividend of 10 per cent. on the original 
shares and 74 per cent. on the new shares was declared, 
payable on the 1st of September next. It was recom- 
mended that the Corporation and private consumers 
should pay one uniform price of 3s. 3d. per 1000 ft., in- 
stead of the Corporation paying 2s. 9d. per 1000 ft., and 
the public 3s, 4d. A great number of pipes had been laid 
during the half-year, but it was to be regretted that the 
overseers of Pontefract and Tanshelf had greatly in- 
creased the assessment on the gas works and on the gas 
mains, The report was adopted. 


Leeds Tramways Company.—The twenty-fourth half- 
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early report of the directors to be submitted to the share- 
Loidie has been issued. It states that the accounts show 
that the rece’pts have been 20,970/. 0s. 4d.,in addition to the 
amount brought forward from last account, 445/. 5s. 8d. ; 
total, 21,415/. 6s. Theexpenditure has been 17,803/. 1s.11d., 
leaving a balance of 3612/. 4s. 1d., which the directors 
propose to appropriate as follows: Dividend at the rate 
of 4 per cent. per annum, 3200/.; contingent fund, 
200/.; balance to carry forward, 212/. 4s, 1d.; total, 
3612/. 4s. 1d. The total car receipts show an increase of 
365/. 12s. as compared with the corresponding half of last 

ear. There has been an increase in the cost of engine 
a which is owing to a larger number of engines 
being in use, and also in maintenance of roads. With 
these exceptions, there is a reduction in most of the 
charges to the debit of revenue, The charge for main- 
tenance of roads not only covers the general repairs (in 
the execution of which a great deal of new stone has been 
used), but it also includes the cost of relaying a large 
portion of the tramways with new steel rails. The 
directors some months ago ordered six more engines from 
Messrs. Kitson and Co., of Leeds, and expect to have 
then: all delivered by the middle of August, and then the 
company will have ten engines altogether. They also 
ordered two large bogie-wheeled cars from Messrs. Star- 
buck and Co., of Birkenhead, 


Furness Railway Company.—The report of the directors 
to be submitted to the 80th half-yearly general meeting of 
the company, to be held at the offices, Barrow-in- 
Furness, on Friday, the 22nd inst., says that in their 
two last half-yearly reports the directors referred to 
the unsatisfactory state of the iron and steel trades. 
The depression in these industries has, during the past 
half-year, become more severe, and the general traffic of 
the district has consequently materially decreased. The 
result is a large falling-off in the receipts of the company, 
not only from the carriage of minerals, but also from pas- 
senger and general traffic. The directors hve endea- 
voured as far as possible, to reduce the working expenses. 
They have also curtailed the expenditure upon capital, 
proposed and sanctioned at the last general meeting to the 
extent of about 11,000/. The gross earnings of the half- 
roe are 250,268/., being 22,6447. less than those of the 
1alf-year ending June 30, 1883. The working expenses 
are 119,751/., showing a reduction of 7185/., as compared 
with the corresponding period of 1883. The net receipts 
amount to 130,517/., being 15,4587. less than those for the 
corresponding period of the year 1883. After providing 
for all preference charges, there remains the sum of 
40,604/. available for dividend upon the ordinary stock at 
the rate of 3 per cent. per annum. This will absorb 
39,630/., leaving 9741. to be carried forward to the next 
half-year’s account. During the half-year the sum of 
55,7651. has been received on account of the 200,000/. of 
4 per cent. preference stock issued in pursuance of the 
resolutions passed at the general meeting of the company 
held on the 23rd of August, 1883. The total sum re- 
ceived in respect of this stock to the 30th of June last is 
75,000/. The directors express regret at the death of the 
Duke of Buccleuch and Queensberry, who had been asso- 
ciated with the company since its formation, and had been 
a director for eighteen years. Mr. Edward Wadham, of 
Barrow-in-Furness, has been elected by the directors to 
fill the vacancy. 

Messrs. H. Briggs and Co. (Limited).—The report of 
the directors for the year ending June 30, 1884, states that 
the result of the year’s business has been most disappoint- 
ing, and the directors regret that the depression of trade 
referred to in the last half-yearly report has increased 
during the last six months. The effect of the unusually 
mild winter has been a general restriction in the demand 
for house coal and a large accumulation of stock, which, 
under ordinary circumstances, would have been consumed 
during the winter. The profit from the Yorkshire Coal 
and Steamship Company (Limited) also shows a diminu- 
tion owing to increased competition on the Hamburgh 
line through the running of steamers by the Co-operative 
Wholesale Society (Limited) between that port and Goole. 
The balance standing to the credit of profit and loss ac- 
count, after payment of interest on debentures and pre- 
paid calls, is 3332/. 19s. 5d., which the directors propose to 
carry forward. The debenture bonds of the company 
have been reduced by a sum of 3350/. paid off during the 
year, and bonds to the amount of 18,700/. have been re- 
newed on terms more favourable to the company. 





University CoLLeGE, Bristot.—The engineering de- 
partment of this college includes courses of instruction for 
those intending to become civil, mechanical, or electric 
engineers, or surveyors or architects. The courses 
arranged for civil engineers, architects, and surveyors are 
intended to meet the generally acknowledged want of a 
preparatory training for one or two years before the usual 
entrance as articled pupil into an office. The course for 
civil engineers has received the approval of local engi- 
neers ; and the course on architecture has also received 
the approval of local architects. Students who attend the 
mechanical engineering course enter engineering works 
during the six summer months, and in accordance with 
this scheme various manufacturing engineers in the 
neighbourhood have consented to receive students of the 
college into their offices and workshops as articled pupils. 
Special courses have been arranged for students studying 
for the profession of engineering, who wish to include in 
their professional training some knowledge of electricity 
and its technical applications, especially with regard to 
electric lighting and telegraphy, electro-plating, &c. The 
engineering laboratory has recently been provided with a 
powerful testing machine ; and a practical acquaintance 
with the use of tools is afforded in the workshop. Theo- 
retical and practical courses in surveying are given, and 
excursions for field practice are frequently made, 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig Iron Market.—Last Thursday’s market was 
steady, and on forenoon Change there were transactions 
at 41s. 7d. down to 41s. 6d. and back to 41s. 7d. cash, also 
at 41s. 84d., 41s. 8d., and up to 41s. 9d. one month, the 
close being buyers at 41s. 7d. cash and 41s. 9d. one month, 
with sellers asking 3d. per ton more. The top quotations 
were again reached in the afternoon, but sellers at the 
close were accepting 41s. 64d. cash and 41s. 8$d. one 
month, with buyers at 4d. per ton lower. The market 
was somewhat easier on the following day, with business 
done during the forenoon at 41s. 6d. and 41s. 6$d. cash, 
the market closing with sellers at 41s. 64d. cash and 
41s. ‘84d. one month, and buyers at 3d. less per ton. 
Down to 41s. 54d. cash and 41s. 74d. one-month were ac- 
cepted in the afternoon, which were also the closing prices 
for sellers, buyers offering 4d. per ton under. Monday’s 
market was quiet and easy, but the close was the same as 
that of Friday, though both forenoon and afternoon 
41s. 5d. cash and 41s. 7d. one month were reached. 
The warrant market was firmer yesterday, and a 
fair amount of business was done at prices higher than 
those of the previous day, and the closing price was 4d. 
per ton higher than that of Monday. During the fore- 
noon market there were transactions at 41s. 5d. up to 
41s. 64d. cash, and up to 41s. 8d. one month, the close 
being buyers at 41s. 6d. cash, and 41s. Sd. one month, 
and sellers wanting 4d. more per ton. Business was re- 
ported in the afternoon at 41s. 6}d. and 41s. 6d. cash, 
also at 41s. 8d. one month, with sellers at the close ask- 
ing the top prices, and buyers offering 4d. lower per ton. 
Prices again advanced to-day to 41s. 7d. cash, and 41s. 9d. 
one month, which were the closing quotations for sellers 
in the afternoon, with buyers offering 4d. lower per ton. 
A year ago the cash price was about 47s. per ton. With 
the exception that some of the shipping brands have been 
dearer, and in some cases very scarce, there has been no 
feature of any special interest in the Glasgow pig iron 
market during the past week. The market has certainly 
been steady, with comparatively little fluctuation in 
prices, and a considerable quantity of iron has changed 
hands, buyers having come forward somewhat more 
freely. Still, there does not seem to be much ground for 
concluding that an improvement is taking place, for as 
the wants of purchasers get supplied, the market again 
inclines to become heavy. Nochange in the state of 
trade at home falls to be noted, nor is any improve- 
ment reported from the Continent or from America. 
There are now 94 blast furnaces in actual operation, 
one having veen damped down during the week at the 
Gartsherrie works of Messrs. William Baird and Co. 
At this time twelvemonth there were 114 furnaces blow- 
ing, or 20 more than at the present time, hence it may 
be said that compared with that of last year at this time, 
there is a reduction in the make of pig iron to the extent 
of about 4000 tons per week. Last week’s shipments of 
pig iron from all Scottish ports amounted to 11,484 tons 
as against 9727 tons in the preceding week, and 14,884 
tons in the corresponding week of last year. They in- 
cluded 2000 tons to Italy, 1850 tons to Germany, 1400 
tons to the United States, 1363 toris to Canada, 990 tons 
to Holland, 515 tons to Belgium, 265 tons to France, 255 
tons to Australia, &c., and lesser quantities to other 
countries. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores stood at 586,447 tons yester- 
day afternoon, as compared with 586,836 tons yesterday 
week, showing a decrease over the week amounting to 
389 tons. 

Death of Mr. Walter Neilson, of Summerlee Iron Works. 
—The Glasgow newspapers of this afternoon announce 
the death of Mr. Walter Neilson, of Summerlee Iron 
Works, which took place at Ayr, where he was seized 
with illness about two months ago. Mr. Neilson was the 
son of the well-known John Neilson, of the Oakbank 
Foundry, Glasgow, and for the major portion of his life 
he was prominently identified with the manufacture of 
pig iron at the above-named works. The career of the 
deceased is well entitled to a fuller notice, which we hope 
to be able to give in our next issue. 


Boats for the Nile Expedition.—Several firms on the 
Clyde havetaken in hand the building of a number of 
boats to form the flotilla for the Gordon Relief Expedi- 
tion up the Nile. Messrs. D. and W. Henderson and 
Co., Meadowside Shipbuilding Yard, Glasgow, have un- 
dertaken to supply thirty-three of the boats; and 
Messrs. John Shearer and Son, Glasgow, will supply a 
smaller number. Overtures were made on Monday to 
Greenock and Port-Glasgow builders, but as the time 
within which the boats were to be completed and de- 
livered, namely, twenty-seven working days, was so short, 
the offer was not seriously entertained by the Greenock, 
although two contracts were taken up by Port Glasgow 
firms. The boats are to be 30 ft. long by 7 ft. wide, and 
2} ft. in depth. Their weight is not to exceed 1000 lb., 
and they are each to carry 6500 lb., which is about the 
weight of fifteen soldiers, with ammunition, provisions, 
&c. The boats will be provided with rollers, so that when 
the cataracts are reached the bvats will be run ashore and 
rolled over the land until navigation can be again re- 
sumed. Each boat is also to be supplied with six poles to 
push them over sandbanks_or any other obstructions that 
may be encountered. 


Railway Locomotive Works—Resumption of Full Time.— 
The Glasgow and South-Western Railway Company’s 
employés at their workshops at Kilmarnock have this 
week been again put on full time. For the past three 
months or so they were working only five days a week. 
A similar happy change in the fortunes of the workmen 
has also taken place at the North British Railway Com- 
pany’s workshops at Burntisland. 


Trade at Bonnybridge.—For many years the ironfound- 





ing business connected with the manufacture of Singer 
sewing machines has been carried on at Bonnybridge, 
near Falkirk, but as the Singer Company are now con- 
centrating all their operations at Kilbowie, near 
Clydebank, in Dumbartonshire, where they will do 
all their own ironfounding, trade at the first-named 
place is now suffering in some measure. No fewer 
than 200 foundry workmen have left Bonnybridge 
to be employed in the immense works of the Singer 
Company, at Kilbowie, but there is every contidence 
that Messrs. Ure and Co. will, in the course of 
time, do something to make up for the loss of the tradein 
sewing machine castings. In the same place there is a 
very large business in making the castings for the so-called 
American stoves, of which there are almost endless 
varieties. This business was started a long time ago by 
Messrs. Smith and Wellstood, and the production of the 
sewing machine castings was engrafted uponit; indeed 
the work started by that firm may be said to have been 
the origin of the sewing machine trade on this side of the 
Atlantic. 


Dundee Shipbuilding Trade.—It is reported that several 
Dundee shipbuilding firms have refused contracts owing 
to the high rate of w-ges demanded by the workmen, the 
rate being nearly 25 per cent. higher than what is paid on 
the Clyde. One firm had the keel of a vessel laid down 
and another has a contract in hand ready to proceed with, 
but the exorbitant demand of the men has stopped all 
work, and it is fully expected that the contracts will be 
transferred to the Clyde. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday, owing to the local 
holidays for Stockton races there was a thin attendance 
on ’Change, and the amount of business transacted was 
very small. Little lots of No. 3 Cleveland pig changed 
hand at 36s. 3d. per ton f.o.b. for prompt delivery over a 
month or two. Shipments are disappointing, being 43,300 
tons up to date against 44,600 tons to same time last 
month. As nearly all the rolling mills and foundries are 
closed, and as the Eston Steel Works are still idle for 
want of contracts, a considerable increase in the stocks -is 
expected during the current month. Reports from the 
iron centres in England, the Continent, and America are 
not encouraging for a satisfactory winter's trading, and 
with this in view consumers and merchants incline to 
hold off from purchasing. The manufactured iron trade 
continues dull at S5/. per ton for ship plates and 4/. lis. 
for angles less 2 per cent. at makers’ works. Hematite 
pig iron is flat at 44s. and 44s. 6d. per ton for Nos. 1, 2, 
and 3 f.o.b. west coast ports. There is no indication of 
any improvement in trade. 


The Steel Trade.—For the past few weeks the great 
Eston Steel Works of Messrs. Bolckow, Vaughan, and 
Co., of Middlesbrough, have been standing idle owing to 
the difficulty there is of obtaining orders at rates which 
will leave a profit. These gigantic works are capable of 
ee about 5000 tons of steel per week. While they 

ave been inoperative, the enterprising firm have been 
adapting themselves to the change which is going on in 
the iron industries, and have been putting down extensive 
plant for rolling steel plates. Bolckow, Vaughan, and 
Co., have made such additions and alterations as will 
place them in a position to supply either Siemens or basic 
steel. The works will be shortly recommenced, and it is 
hoped that they will be kept going uninterruptedly for 
some time. 

Engineering and Shipbuilding.—There is no change to 
report in the general dull state of these industries. 

The Coal and Coke Trades.—There is no alteration in 
the coal and coke trades. 

The Salt Trade at Middlesbrough.—This new trade is 
developing satisfactorily. Messrs. Bell Brothers, the 
pioneers, are raising brine which makes about 500 tons of 
salt per week, and next month they will put in operation 
their new alkali works close to the salt pans at Port-Cla- 
rence. A new company have commenced boring, and 
Messrs. Bolckow, Vaughan, and Co. are continuing their 
boring operations. 








Messrs. Hornsby AND Co.’s SHEAF-BINDERS.—The cor- 
respondent of the Times, from whose account we extracted 
the brief notice we published last week of the trials of 
the sheaf-binding reapers, has written to that journal to 
correct some errors in his statement as regards Messrs. 
Hornsby’s machines. In Monday’s trial, machine 
No. 4568 made ‘‘ very few misses,” and not sixteen as 
previously stated ; while No. 4569 tied every sheaf. The 
next day this latter machine cut its allotted portion 
without a stoppage. In the final contest Hornsby’s 
No. 4568 and Howard’s No. 47 alone entered the field, 
and both cut twice round successfully. 





AXLE BREAKAGES IN GERMANY.—The report of axle 
breakages in 1883 on the railways in the German Union 


shows a total of 157, against 181 in the previous year. Of 
those breaking last year 122 were iron and 35 steel. One 


of these axles had been running 35 years, three more than 
30 years, 10 more than 25 years, and 35 more than 20 
years. The average life of those whose age was known 
was a little less than 15 years. Three of the broken axles 
were under passenger cars, 100 under freight cars, 35 
under tenders, and 19 under locomotives. On the 
average they had run more than 200,000 miles each. The 
causes of the breakages are given as follows: Defects in 
material, 17; defective manufacture, 2; an old crack 
which could not be detected, 39; an old crack which 
could have been detected, 49 ; collisions, 3; derailment, 
1; hot journals, 10; unknown, 36, 
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DETAILS OF BESSEMER BLOWING ENGINE FOR THE HEFT STEEL WORKS. 
CONSTRUCTED BY MESSRS. BREITFELD AND DANEK, ENGINEERS, PRAGUE; FROM THE DESIGNS OF PROFESSOR RIEDLER, MUNICH, 
(For Description, see Page 176.) 
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MR. MOON AND THE BRAKE 
QUESTION, 

Tue railway accidents at Downton and Penistone 
would seem to have disturbed the equanimity of 
the chairmen of those railways which are least pre- 
pared to cope with catastrophes of a similar cha- 
racter. In a recent number we drew attention to 
the somewhat absurd remarks of Sir Edward Wat- 
kin at the South-Eastern meeting when, to show 
the superiority of the vacuum brake, that gentle- 
man depicted some quite imaginary dangers which 
he said were to be expected from the explosion of 
the Westinghouse brake. Mr. Moon, of the Lon- 
don and North-Western Railway, has now followed 
Sir Edward Watkin’s lead, and at the recent half- 
yearly meeting of that company he made a further 








gratuitous attack upon the same appliance. It is a 
significant and encouraging fact that these gentle- 
men should have been moved at all, if only to 
defend their actions. Their continued contempt of 
the Board of Trade recommendations will surely 
result in compulsory legislation at the first oppor- 
tunity, and it is no doubt the realisation of this fact 
which has led them to go out of their way to 
attack the opponent who has with such determined 
perseverance, introduced an apparatus which, of 
the several continuous brakes more or less in 
service, alone thoroughly complies with the con- 
ditions laid down by the Board of Trade. 

At the recent half-yearly meeting of the North- 
Western Company, a shareholder referred to the 
severe censure from the Board of Trade which the 
South-Western Company ha¢ brought upon them- 
selves on account of the I iton accident, and 
trusted there was no reason to apprehend a similar 
disaster on the North-Western Railway. The share- 
holders were assured by Mr. Moon in reply, that 
whatever might be the state of things on the South- 
Western line, ‘‘they themselves had made every 
provision to prevent accidents. A year ago he told 
them that tinding that the South-Western, the 
Great Western, the Midland, the Lancashire and 
Yorkshire, the Great Northern, and the North 
Staffordshire Companies were all using the vacuum 
brake, they had decided that it was better to inter- 
change with those companies and use the same 
brake. They were therefore now putting on the 
vacuum brake to agreat extent.”” Mr. Moon, who 
appeared well primed for the occasion, then produced 
a number of statistics relating to the so-called 
failures of brakes as returned to the Board of Trade, 
with the view of showing the inferior character of 
the Westinghouse brake, and that from the fact of 
there being fewer incidents in connection with the 
vacuum brake per mile run, the latter was there- 
fore a much superior appliance. Mr. Moon has 
many times assured his shareholders that in the 
Clark-Webb chain brake they possessed the ‘‘ best 
brake in the world,” and on his own method of 
reasoning, it must be so still, for there are many 
more miles run per failure with this brake than 
with any other, according to the returns. If this is 
really a test of efficiency, however, it is somewhat 
extraordinary that no other railway company would 
adopt it, and that the North-Western Company 
have themselves abandoned it. It must be evident 
to logical understandings that Mr. Moon has 
attempted to prove too much, indeed, he would be 
just as consistent if, having discarded the brake 
which is least mentioned in the returns, and which 
has been proved to be inefficient, he had resolved 
to adopt that which is mentioned most frequently 
as being the best. So far as these returns go, it 
would in our opinion be just as reasonable to select 
a brake on account of its frequent reports, as to con- 
demn it without taking the principle of the appa- 
ratus, and its capacity for being of service, into 
consideration, as well as all the circumstances 
attending each case. These brake returns are 
really of no value whatever for the purpose of 
judging as to the relative merits of brakes. Each 
company has its own idea as to what constitutes a 
failure, and as to what cases should be reported. 
There is a very palpable tendency on the part of 
some companies to favour the appliance they have 
made their own, and it is notorious that they have not 
returned even well-known cases of absolute failure, 
from which Board of Trade inspectors have found 
collisions resulted. Mr. Moon had likewise provided 
himself with an extract from the report of Colonel 
Yolland on the Blackburn collision which took 
place in August, 1881, and he read some of that 
gentleman’s inferences which were in themselves of 
a most contradictory character. Reference to our 
columns in which the subject of the collision was 
fully dealt with at the time, as well as to the 
evidence at the inquest, will make it fully clear to 
all unprejudiced minds that the Westinghouse 
brake was in no way responsible for the accident at 
Blackburn, and that the verdict of the jury, who 
found that it resulted solely from the loose system 
of working the signals and the recklessness of the 
driver, was the correct solution. It is not our in- 
tention to go further into the matter of the brake 
returns or to discuss once more Cvlonel Yolland’s 
misconceptions. The Westinghouse automatic 
brake can defend itself. It isthe only brake which 
thoroughly and efticiently complies with the Board 
of Trade conditions, which can be worked on 
trains of any length, as well as on slip portions both 
before and after slipping. It has been in use for 





ten years, it is now in daily operation around 
London in facilitating the most crowded suburban 
traffic in the world, and as we pointed out in a 
recent article, it has increased during the last four 
years at an average rate of about 1200 sets per 
month in all parts of the world. In face of such 
facts as these, and of such practical testimony as is 
contained in the report of Mr. T. E. Harrison as 
to the working of the brake on the North-Eastern 
Railway, which we published on page 71, the attacks 
of Sir Edward Watkin and Mr. Moon have abso- 
lutely no value. 

3ut perhaps of more interest to the public in 
general, and to the North-Western shareholders 
in particular, are Mr. Moon’s statements of the 
step they have taken with a view to uniformity. 
It is well known that mankind is much more 
ready to accept broad and bold statements, with- 
out question, collectively than individually, and 
both Sir Edward Watkin and Mr. Moon seem 
certainly to bear this fact in mind when addressing 
their respective shareholders. At least we must 
assume this to be the case, for it would not be 
doing justice to either of ithose illustrious chairmen 
to suppose that they have not taken pains to master 
the brake question in allits phases. Now the Clark- 
Webb chain brake having proved quite inadequate 
to meet every-day emergencies, having, moreover, 
been repeatedly the subject of the severest censure 
of the Board of Trade and its inspecting officers, it 
is, after an enormous outlay, to be abandoned, and 
Mr. Moon gravely assures his shareholders that it 
is done in the interests of uniformity. Find- 
ing, he says, that their neighbours were using 
the vacuum brake, ‘‘they had decided that it 
was better for them to interchange with those 
companies and use the same brake.” But what are 
the facts? The Great Northern and Manchester 
and Sheffield Companies use a non-automatic 
vacuum brake, with a double coupling having male 
and female sockets ; the Great Western and Mid- 
land Companies have a so-called automatic vacuum 
brake of their own with a single coupling, and a 
leak-off arrangement which destroys the brake 
power in about one and a half minutes ; the Lanca- 
shire and Yorkshire also employ an automatic 
vacuum brake, but of different construction to that 
just named, the power of which is not intended to 
leak off, but the coupling is the same as that used 
on the Midland and Great Western Railways; the 
North-Western Company have adopted the non- 
automatic vacuum, but with the addition of an 
arrangement for automatically applying the brake in 
the guards’ van, which it is suggested will answer 
all necessary purposes (a somewhat singular delu- 
sion), and the same single coupling as that on the 
Midland is used. 

We have here then no less than four kinds of 
vacuum brakes employed on six railways, and not 
one of them will work harmoniously with any 
of the others. The couplings of the Lancashire 
and Yorkshire brake will, of course, unite with 
those of the Midland, but a brake which pro- 
ceeds to come off so soon as it is applied can- 
not be expected to work harmoniously with one 
which remains on. The Lancashire and Yorkshire 
brake will also couple to the London and North- 
Western, but being upon opposite principles, the 
brakes of course cannot be worked on all the 
vehicles in a mixed train. The North-Western 
brake, on the other hand, is the same in principle 
as that on the Sheffield and Great Northern Rail- 
ways, but since the couplings are different their 
carriages cannot be interchanged so far as the brake 
is concerned. This being the existing state of con- 
fusion we confess ourselves unable to see in what 
way the chairman of the North-Western Company 
has acted, as he claims, in the interests of unifor- 
mity, the fact being that, as regards the power of 
mutually working the brakes upon their own and 
other carriages, which is really what is required, 
this railway company is just as isolated as when 
they employed the discarded chain brake. Mr. 
Moon must surely have acquainted himself with the 
facts before making his statement ; but whether he 
desired only to soothe uneasy shareholders, or is 
really unacquainted with the merits of the case, the 
facts remain, and are worthy the serious attention 
of North-Western shareholders, and of the public 
generally. wees : 

This question of uniformity in brakes is one of 
the utmost importance. Already there exists a 
state of things which is in the highest degree dis- 
creditable to our railway management, and it is 
time some check should be put to a system 
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which involves such alarge waste of money. So far 
as the three main routes to the North are concerned, 
the joint-stock of each, that is, the carriages on the 
East Coast, West Coast, and Midland joint-stock 
are each now equipped with two forms of brake, 
viz., the Westinghouse and some description of 
vacuum brake. The latter, moreover, as we have 
shown, areall of a different class. In other words, 
there are four kinds of brakes fitted to the stock of 
three companies, and the Westinghouse is the only 
one which iscommon to them all, as well as to the 
whole of Scotland and four of the principal English 
lines in addition. There are twice as many West- 
inghouse brakes in this country as of any other 
single system, and there can be no question as to 
which will ultimately have to give way. The Board 
of Trade have repeatedly urged the companies to 
united and harmonious action, and so long ago as 
the 30th August, 1877, a strongly worded circular, 
putting the matter very clearly, was issued to the 
railway companies. Mr. Moon at the recent meet- 
ing said, ‘‘ they would objectto legislation, believing 
that legislation stereotyped what it did, and they 
looked for improvements which were constantly 
being made.” Had Mr. Moon been really actuated 
by a desire for improvements, he would scarcely 
have retained the chain brake so many years, and 
then have adopted a vacuum brake which has re- 
peatedly been censured by the Board of Trade, and 
has too often proved to be inadequate in emergencies. 

Two reports have just been issued which concern 
both these brakes. Colonel Rich, reporting on an 
accidert which occurred at Lime-street Station, 
Liverpool, on the North-Western line, says of the 
one, ‘‘The brake is not a continuous brake, but 
a very indifferent sectional brake; and I would 
strongly urge the company to adopt one of the 
automatic continuous brakes that have now been 
in use on many of the railways in the kingdom 
for some time, and have proved to be fairly effec- 
tive.” Major Marindin, speaking of the other ap- 
paratus in connection with an accident at Man- 
chester, on the Manchester and Sheftield line, says, 
‘The train would not have run as it did for 75 
yards after the collision if this non-automatic brake 
had not been rendered useless by the breaking of 
the vacuum pipe.” We are ourselves, on general 
principles, averse to State interference, but on a 
question which involves the safety of the travelling 
public, and which has been so much neglected by 
the existing authorities, we confess to see no other 
way of evolving order out of such chaos, than that 
of compulsory legislation. 








THE MESSAGERIES MARITIMES. 

Tue Council of Adminstration of this great French 
steam shipping enterprise has recently presented a 
detailed report upon the position of the under- 
taking at the close of 1883. It appears that the 
original cost of the fleet, tools, &c., of the company 
was 4,591,101/., which had been written down to 
2,089,7991., by successive allowances for deprecia- 
tion. The practice adopted by the company is to 
charge off, as an allowance for depreciation, 5 per 
cent. of the original value of the fleet every year. 
The allowance at this rate represented a deduction 
for 1883 of 194,137]. A special allowance of 42,4191. 
was also made last year in respect of the steamer 
Méandre, the hull of which was sold in 1883 for the 
purpose of being broken up. The company having 
undertaken a few years since a new line to the 
Bristish Australian colonies, the Council of Ad- 
ministration deemed it advisable to proceed with 
the construction of six new steamers at the com- 
pany’s La Ciotat yard. Three of the vessels, the 
Caledonie, the Sydney, and the Salazie, were com- 
pleted in the course of 1883; and they have been 
placed upon the Australian line, in conjunction with 
the Melbourne, which was brought into use in 1882. 
The fifth vessel, the Yarra, also left on her first 
voyage in February this year. The sixth and 
last vessel, the Océanien, is still in hand at the 
La Ciotat yard. All the six vessels are of a large 
size, and of a nearly uniform type. The Yarra has 
a total displacement of 5908 tons, and is fitted 
with high-pressure engines of 3480 horse-power ; 
upon her trial trip she attained a speed of some- 
thing over 15 knots per hour, or more than four 
knots per hour in excess of the speed stipulated for 
in the specification. The Yarra is also titted with 
the electric light ; this light is extended to all parts 
of the ship, and renders circulation as easy during 
the night as during the day. If the anticipations 


which are now entertained as to the result of this 
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installation on board the Yarra are fully realised, 
as there is little doubt they will be, a similar 
system of lighting will be successively intro- 
duced into the other large steamers of the 
company’s fleet. Besides building some first-class 
steamers with a view of efticiently discharging the 
obligations of the undertaking in connection with 
the company’s trans-oceanic lines, the Council of 
Administration has deemed it advisable to construct 
a certain number of commercial vessels or cargo- 
boats, principally intended for the conveyance 
of goods. Four ships of this description were 
commenced last year in the company’s yards ; 
and their construction is now  sutfticiently ad- 
vanced to justify the administration in anticipat- 
ing that the new vessels will shortly be ready for 
service. The first of the four ships, the Cordovan, 
is, indeed, completed, and the three others, the 
Médoc, the Matapan, and the Ortegal will follow in 
succession at intervals of afew months. They are 
all four of large carrying capacity, being each of 
about 2000 tons burthen. They are fitted with 
engines of great power, and are capable of develop- 
ing a rather high rate of speed. At the close of 
1883 the company’s fleet comprised fifty-four ships 
afloat and six in course of construction, making a 
total of sixty steamers, of an aggregate collective 
force of 24,715 horse-power, or 98,860 horse-power 
effective, and having an aggregate displacement of 
229,173 tons. As a proof of the financial skill which 
characterises the management of the company, it 
may be stated that during the last four years, twelve 
vessels of large size, including four cargo- boats, 
have been constructed, at a cost of 995,493/., which 
has been provided by deductions from revenue 
without any new capital having been raised by the 
company. 

In the course of last year the company’s steamers 
ran a longer aggregate distance than in any previous 
twelve months. The distance traversed in 1883 
was 686,115 marine leagues, exclusive of 10,229 
leagues run by new steamers, experimentally, or by 
vessels forwarded for repairs to La Ciotat from 
Marseilles. The corresponding distance run by 
the company’s steamers in 1882 was 601,500 marine 
leagues. The increase of 84,615 leagues, which 
occurred in the distance run in 1883 was the result 
of voyages made last year on the Australian and 
New Caledonian services, inaugurated in November, 
1882. The company is now working four lines of 
steamers, the first in the Mediterranean; the second, 
in the Atlantic; the third, to India and China ; 
and the fourth, to Australia. The steamers engaged 
upon these lines executed last year 521 voyages, 
which may be classified as follows: 284, compris- 
ing 561,499 leagues, in the accomplishment of 
the postal service and the obligatory colonial 
service ; 226 regular voyages, comprising 114,604 
leagues, upon the company’s lines in the Black 
Sea, the Indian Ocean, and the Sydney and 
Nouméa branch ; and, finally, eleven supplementary 
voyages, comprising 9912 leagues run by steamers 
sent to certain stations in replacement of other 
vessels. The whole of these voyages were effected 
by fifty-four steamers belonging to the company, and 
one sailing vessel, chartered at Singapore, in 
order to temporarily replace the Emirne, which 
has been laid by for repairs. It follows that the 
average distance run by each vessel in the com- 
pany’s fleet last year was 12,706 marine leagues. 
With the exception of a few rare accidents, the 
company’s services were carried on last year with 
much regularity, and the speed attained showed a 
notable excess upon that prescribed in the contracts 
entered into with the French Government. Upon 


the Brazilian and La Plata line, the average speed J 


attained was 12 knots per hour; upon the Indo- 
Chinese line, 12.03 knots per hour; and upon the 
Australian line, 12.21 knots per hour. No im- 
portant changes were introduced last year into the 
postal service carried on by the company. It may be 
observed, however, that the Réunion and the 
Mauritius service has been detached from the Indo- 
Chinese service, and has been tacked on to the 
Marseilles and Nouméa line, a more direct transit 
of letters and papers to and from France, the 
Mauritius, and Réunion being thussecured. Upon 
the application of the Government of Cochin-China, 
the annual number of voyages between Saigon and 
Haiphong was also carried last year from twelve to 
thirteen ; and it is ultimately proposed to increase 
the number of annual voyages to twenty-six, a cor- 
responding increase being made in the remuneration 
allowed to the company. Asa consequence of the mo- 
difications made last year in the postal arrangements 





carried out by the company, the annual obligatory 
distances which the company will in future have to 
run are as follows: State service—-Mediterranean 
line, 146,553 marine leagues ; Atlantic lines, 99,552 
leagues ; Indo-Chinese lines, 199,507 leagues ; 
Australia and New Caledonia line, 102,622 leagues ; 
total, 548,234 leagues. Colonial service—Saigon 
and Haiphong line, 14,837 leagues; Saigon and 


Singapore line, 11,197 leagues; total, 25,584 
leagues. The company’s aggregate compulsory 


voyages for 1884 accordingly came out at 573,818 
marine leagues. The company carried last year 
108,988 passengers, 393,420 tons of goods, and 
specie and securities to the value of 5,065,358/. 
The revenue of the company from all sources in 
1883 was 2,014,022/. ; the working expenses of the 
year were 1,834,477/., leaving the profit for the 
twelve months at 179,545/. Of this sum 26,837/. 
was absorbed by interest on debentures, leaving a 
balance of 152,708/. available for dividend upon 
the share capital. Out of this balance a dividend 
at the rate of 6 per cent. per annum has been de- 
clared for 1883, absorbing 144,000/. A sum of 
76351., being 5 per cent. of the balance available 
for dividend, was carried to the statutory reserve 
fund, and a final balance of 1073/. was carried for- 
ward to the credit of 1884. The dividend of 6 per 
cent. paid for 1883 may appear a fairly good re- 
sult ; but it may, perhaps, be well to remark that 
the corresponding dividend for 1882 was at the rate 
of 7 percent. perannum. No doubt the Messageries 
Maritimes has suffered, to some extent, from the 
depression which of late has affected industry all 
over the world. 


SANITARY AND INSANITARY 
HOUSES. 

THE latest attraction at the Health Exhibition is 
the pair of houses that have been erected in the 
grounds to illustrate the difference between a 
dwelling as it ought to be, and is fit to live in, and 
one of the too ordinary type, i.e., in which hygienic 
appliances are all but entirely neglected. We use 
the word ‘‘ attraction” advisedly, as since the open- 
ing day the buildings have been thronged by crowds 
of sightseers. How many make the tour of the 
two houses for the sake of getting practical informa- 
tion, and how many simply because it is part 
of the show, it would be invidious to inquire ; but 
the work has been so admirably designed by the 
special committee, and so well carried out, that it 
cannot fail to afford valuable instruction to those 
who will take a small amount of trouble to master 
the details. We would strongly advise those who 
wish to make an intelligent examination of these 
houses to carry with them that excellent work 
‘** Dangers to Health ; a Pictorial Guide to Domestic 
Sanitary Defects,” by Mr. T. Pridgin Teale, M.D., 
M.R.C.S. This book contains a series of graphic 
illustrations of the commoner dangers of house con- 
struction. * 

The insanitary house is the first met with on the 
tour of inspection. The entrance to thisis by what 
would ordinarily be the tradesman’s door in the 
front area. The first object claiming attention is 
the dust bin, which is placed close to the entrance. 
It is of ordinary construction, being simply the end 
of the area partitioned off. It is only when one 
sees the small portable iron dust bin of the ex- 
emplary residence next door that one appreciates 
the defects of this roomy refuse receptacle. There 
can be no greater fault in a dust bin than being too 
big, because in that case it is likely to be seldom 
emptied. 

Entering the house we find three rooms on the 
basement. We first notice a label placed on the 
lower part of the walls which draws attention 
to the damp arising from the absence of an efficient 
damp-proof course. In-the centre room of the 
three there is a cistern placed snugly away in a 
dark corner, which, we are informed, is intended 
to supply drinking water. It is also used for 
the servants’ W.C., and has a branch leading to 
the scullery sink. The overflow pipe discharges 
directly into the drain, and is presumably un- 
trapped, all of which points, it is needless to say, 
are the reverse of what should exist. On the floor 
above, and immediately over this cistern, there is a 
water-closet, any leakage from which will run 
directly into the cistern, as there is no safe to it. 





* We understand that a very complete guide to this 
feature in the Exhibition is now being prepared under 
the superintendence of Mr. Ernest Turner, F.R.1.B.A., 





and will be shortly issued by the Literary Department, 
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In the front of the scullery sink, as wellas in the 
front area, is a cast-iron bell-trap, a contrivance 
which may be said to be practically useless for pre- 
venting the ascent of foul gases. The annular 
groove intended to hold the water seal invariably 
gets filled with dirt or grit, and even if this were not 
s0, it is far too small to contain sufficient water. The 
manufacture of these traps should be made a criminal 
offence. Another label over an opening in the floor 
points out that there is a ‘‘dip trap.” This form of 
trap consists generally of a rectangular chamber 
formed below the level of the drain, and in the 
centre of which a hanging partition dips into the 
water contained. Putting aside the probability of 
foul air ascending through imperfect formation of 
the dip, the trap is very badly designed. From its 
form it is practically impossible to flush it and the 
water forming the seal will become so foul as to 
generate noxious gases, Which may prove almost as 
troublesome as if the drain were entirely untrapped. 
Another opening in the floor discloses the drain 
which runs under the house. It is composed of 
stoneware pipes with puddled joints of clay. The 
unsuitability of such material is obvious. If the 
clay is allowed to dry, it cracks and falls out, and in 
any case it never makes a very safe and efficient 
joint. Cement joints are also liable to crack in the 
event of walls settling through which the drain 
passes, or from other causes affecting the position of 
the pipes after they have been laid. Too often, how- 
ever, the leakage that occurs from bad jointing is 
trifling to that which actually exists. In our own 
columns there was recently described a case in 
which all the soil from a house was deposited under 
the basement floor, the drain not being sufficiently 
whole to carry it into the sewer ; indeed, cases are 
not unknown in which no connection has been made 
to the sewer at all, the drain simply discharging 
into some convenient space, say for intance that 
between the kitchen floor and the ground. It is 
desirable that drains should not be carried beneath 
the dwelling, but where this cannot be avoided the 
ordinary pipe drain should be bedded in cement. 

In the middle room on the basement floor is to 
be seen the D trap which is connected with the 
closet above. This is open to the same objections 
as the dip-trap, and invariably becomes a nucleus 
of foul emanations. In the present case, however, 
a most diabolical combination has been planned, 
several waste pipes from sinks and lavatories lead- 
ing directly into the trap and so setting up 
direct communication with the interior of the 
house and the accumulation of excreta which 
always lodges in a —D trap no matter how often the 
closet may be flushed. The soil pipe from the 
closet is of course placed inside the house and is 
presumably unventilated. The danger that arises 
from this, supposing the pipe becomes corroded, is 
too obvious to need comment. It may be remarked, 
however, that cheap soil pipes, even if whole, when 
first put up, seldom remain so for long. The best 
material for this purpose is the drawn lead pipe in 
which there is no longitudinal joint, for sewer gas 
has a most damaging effect on solder. Soil pipes are 
often made of iron, which would be a good material if 
the danger of rusting and the difficulty of keeping 
joints tight owing to expansion and contraction 
could be overcome. The servants’ water-closet 
is placed in a dark corner under the stairs. It 
is fitted with the common ‘deep hopper,” a 
form of basin that is seldom clean, owing to 
the fact that the flush of water only flows on one 
side. The water strikes the side of the basin at a 
tangent in order that it may run round. It is 
seldom, however, that the volume and force are 
sufficient to give the desired effect. This closet, 
however, is probably better, supposing a syphon be 
placed beneath it, than the one on the floor over- 
head. This is known as the ‘‘ pan closet,’ which 
is both the commonest and worst form met with. 
The lower part of the basin fits into a metal receiver 
or container. The pan which closes the bottom of 
the basin forms a trap as the opening at the bottom 
of the basin dips into it. The D trap under the 
container has already been referred to. The objec- 
tion to this closet is that the large container becomes 
filled with foul matter which generates evil stenches, 
in fact the container as well as the D trap below 
are simply small but active cesspools placed in the 
middle of a dwelling. 

Another opening in the floor shows a second part 
of the drain. Here the joints have been made 
with cement and to all appearance are perfectly good, 
but the label attached informs us that the cement is 
only placed in the upper part of the joint, which is 





easily accessible and also in view. The natural con- 
sequence of such an arrangement is that the filth 
leaks through and saturates the earth below. There 
is no trap to this drain, so that the foul gases 
would ascend from the sewer directly into the 
dwelling. A junction, by which a branch is carried 
into the principal drain, is shown. This is of bad 
design, as the branch is at right angles to the main 
line of pipes, and an eddy is thus caused which is 
likely to cause obstruction. All junctions should 
be made so as to deliver the flow at an easy angle. 
It may be here remarked that too often no junction 
at all is used, a hole of more or less regular shape 
being simply knocked in the main drain pipe into 
which the end of the branch is loosely inserted. 
Another form of scampish work in connection with 
drains is using straight pipes for forming bends by 
placing them at angles to each other. The conse- 
quence is that the foul matter runs easily through 
the angular space left by the imperfect junction of 
ach pipe. Both these forms of homicidal work- 
manship are common in parts where inspection is 
not what it ought to be. Another bad form of 
closet is shown on the first floor. It is placed in 
the same dark and totally unventilated posi- 
tion under the stairs and is fitted with a D 
trap below. It is flushed from a ‘‘service box” 
in the cistern. This is a form of apparatus 
that is very liable to get out of order, although 
when properly used and kept in order it is 
perhaps better than the last closet described. 
The partition under the seat of this closet not 
being ordinarily in sight is not plastered so that 
evil stenches escape into the adjoining room. In 
this closet is a tap supplied from the cistern, which 
is in direct communication with the closet. This 
tap would naturally be used by the housemaid for 
filling jugs and water bottles. The waste pipe from 
the housemaid’s sink is also in direct communica- 
tion with the soil pipe of the closet. The same 
remark applies to the waste pipe of the bath, and 
to the overflow pipe which is connected with it. 
The rain-water pipe in this house delivers into the 
soil pipe of the closet, which of course is carried 
into the drain. In this way a regular service of 
poisonous gas is laid on outside the house and finds 
an exit in the neighbourhood of the top floor 
windows, or in any part of the pipe where there 
may be a leaking joint. The joists of the basement 
flooring are placed directly on the earth instead of 
being above a concrete bottom. Such a house as 
this would in effect simply form a ventilating shaft 
for the street sewer, to say nothing of the foul 
gases that might be engendered from the sulliage 
that would be retained by faulty appliances. The 
cistern supplying drinking water would also be in 
direct communication with the closet and drain, 
and the water drawn from it could not fail to be of 
the most unwholesome description. No one could 
live in such a house and be in even fairly good 
health. Yet dwellings practically as unwholesome 
as this are common throughout the country. 
Perhaps it would not be easy to find one combining 
all the defects we have enumerated, but probably 
those containing a large part of them are in the 
majority. Within a few days of writing this 
we have been called on to examine a hand- 
somely built residence in one of the best 
suburbs in London. There was the pan closet for 
servants’ use placed next to the larder, the only 
partition between the two under the seat being 
composed of badly fitted boarding, warped and 
cracked in all parts. The waste from the bath 
and the rain-water pipe were connected directly 
with the drain leading to the cesspool, for no 
sewerage system has yet been laid down here. 
The overflow pipe from a cistern at the top of the 
house was carried into the rain-water pipe re- 
ferred to, and so there was an immediate con- 
nection between the cesspool and the cistern, as 
well as between the cesspool and the interior of the 
house. This house is situated on the edge of a 
breezy common, and has a large and well-planted 
garden. It has had several inhabitants within the 
last few years, the last tenants leaving before the 
term expired ‘‘ because the neighbourhood did not 
agree with them.” 

The ‘ sanitary house,” which is entered from the 
insanitary house by the attic, is of course the 
opposite to all we have hitherto described. The first 
thing to attract attention are the windows. These 
have a bead 33 in. deep on the sill, so that the 
lower sash can be raised, and an opening for venti- 
lation is thus made at the meeting rails without 
letting cold air in at the bottom. Both sashes also 





pivot as well as raise and lower, which enables them 
to be cleaned with ease. The gas brackets are ven- 
tilated, one having an inverted iron pan over 
it, and another being covered with a bell-glass 
terminating in a tube leading outside the house. 
When it is remembered that a single ordinary gas 
jet will require as much fresh air to support its 
combustion as will suffice for between four and five 
people, and gives off 3.21 cubic feet of carbonic 
acid per hour, the necessity for ventilating gas 
burners will be apparent. It must be remembered 
too that gas is by no means the worst offender in 
this respect, both paraffin oil and candles vitiating 
large volumes of air. Of course the best plan is to 
use the electric light, and several incandescence 
lamps are shown in the lower part of the house.* 

The cistern in this house is easy of access and 
well lighted. This is a point too often overlooked 
even in houses in other respects well designed. A 
case lately came under our notice in which a new 
house had been supplied with all the most modern 
and approved drainage and ventilating appliances, 
the owner, who had built the house for his own 
residence, having a large family, spared neither 
pains nor trouble in his endeavour to make it 
hygienically perfect. It was found after a time 
that the children were suffering from continual 
diarrhoea and other evil symptons, the cause of 
which could not be explained. The cistern for 
supplying the upstairs rooms had been placed in 
the roof, and on examination it was found that two 
sparrows’ nests had been built over it so that all 
the droppings fell in the water. The bodies of 
three dead birds were removed when the cistern 
was cleaned. It is no uncommon thing for small 
birds and mice to fall into cisterns placed in out-of- 
the-way places, whilst rats or cats, and evena ferret 
have been known to meet untimely ends in do- 
mestic cisterns. Perhaps the most disgusting case 
that we ever met with, was one in which the black 
beetles of a household had selected the cistern as 
their last resting place. In the case of the house 
in the Exhibition, a cistern is provided especially 
for the bath and closets, but separate flushing 
cisterns are fitted for the latter so that there is no 
communication between the closet and water that 
can be used for any other purpose. 

The bath has a large waste pipe, which not only 
allows it to be speedily emptied but permits of the 
waste water becoming efficient for flushing the 
drains. This pipe is properly trapped, although it 
discharges into the rain water head instead of into 
the drain as before described. The bath-room has 
a cork flooring. The housemaid’s sink is made of 
enamelled earthenware, and is placed in a well- 
lighted position. The waste pipe is trapped and 
discharges into the open air. 

The water-closets are placed in a light and well- 
ventilated position. The hopper form is also used 
here, but it differs from the one already described. 
The flush of water comes from all round the upper 
rim, so that the whole of the basin is washed out 
on each occasion. A flushing cistern with siphon 
action insures a good rush of water no matter how 
long the handle is held up. The pipe leading from 
the cistern is of ample size (14 in.), so that the flush 
is not throttled in its descent. There is no more 
miserable economy than that of putting in small 
pipes when large ones should be fitted. A lead 
safe to catch drippings or overflow is placed to all 
the closets in this house, a feature which is of course 
absent in the disreputable establishment next door. 
The drain from the safes passes through the house 
wall from which it projects a few inches. In this 
way any leakage is likely to be noticed by the 
droppings from the pipe. 

The water-closet on the ground floor is of the 
“valve” type, which is one of the best forms of 
water-closet in use. The valve at the bottom of the 
basin retains the water. The overflow pipe is 
trapped, and is brought into use every time the 
handle is pulled up. This closet is trapped by a lead 
siphon trap in place of the filthy [ID trap used in the 
other house. The servants’ water-closet is placed 
inthe yard. It is of the same form as the one on 
the upper floor, and has a separate flushing cistern. 

There are one or two other interior features it 
will be well to notice before passing to the outdoor 
arrangements. The insanitary house is hung with 
paper printed with arsenical preparations. These 
are not necessarily bright greens, such as the noto- 
rious ‘‘emerald green” that we heard so much of 





* On page 13 of the present volume this subject is fully 
dealt with. 
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some years ago, but many of the quiet delicate 
tinted greys and blues contain a certain percentage 
of arsenic. It is impossible to decide without 
chemical analysis that no arsenic has been used in 
the preparations of many colours, although there are 
many in which this mineral can be authoritatively 
pronounced to be present. The only thing the 
householder can do is to trust to the honesty of 
the manufacturer, and to see that the colours are 
properly fixed, as it is the dust, mostly from the 
eommoner papers, which isso injurious. The venti- 
lation is provided for in the sanitary house by 
means of inlet and outlet ventilators, and the paint 
here, which is of reddish brown, is said to have a non- 
poisonous base in place of the ordinary white lead. 
The driers too are non-poisonous. The under part 
of the mantlepiece was decidedly ‘‘ tacky” on the 
oceasion of our visit. It does not seem very pro- 
bable that any one would be poisoned by good oil- 
paint, at any rate after it had once been laid on and 
become dry, and we cannot help thinking the ‘‘ non- 
poisonous driers” is somewhat of a ‘‘fad.” The 
walls and ceilings of the basement being covered 
with washable distemper is a most desirable fea- 
ture, and the stop-cocks placed throughout the 
water service to shut off any one part are desirable, 
if not absolutely necessary adjuncts. The pet-cock 
to drain the pipes is also useful in case of frost. 
The hall stove in the ground floor is not ventilated 
in the insanitary house, whilst in the sister dwelling 
this most important feature has of course received 
due attention. The flooring in the latter house is 
composed of parquet, a truly hygienic if somewhat 
costly arrangement. 

Passing into the yard of the sanitary house we 
first notice the rain-water pipe which terminates a 
few inches from the ground in the open air, the 
water running from it into a proper gully. The 
overilow pipes of cisterns, and the waste pipes of 
safes under the baths and closets, all project a few 
inches beyond the external wall and so serve asa 
warning in case of leakage in the way already ex- 
plained. The ventilating pipe to the valve-box of 
the ground floor water-closet, is also seen projecting 
into the open air. The waste pipes from house- 
maid’s sink on the first floor, and from the bath, 
discharge into an open head in the rain-water pipe. 
The waste pipe of the scullery sink discharges into 
an open trapped gully. No grease trap is fitted, 
and no doubt is not necessary in small establish- 
ments or where the cook is allowed to sell the 
‘* kitchen stuff.” Examples of damp-proof courses 
of slate set in Portland cement, of perforated stone- 
ware, and of } in. asphalte are shown ; a stoneware 
air brick to ventilate under the basement floor is 
also shown. The leaden soil pipe from the closets 
is placed outside the house, and is used for no other 
purpose. It is carried up its full size to the top of 
the house in order to keep it well ventilated. 

The inspection chamber into which the gullies 
for waste and rain water discharge themselves, as 
well as the soil pipe and water-closet at the base- 
ment, is in the present case covered with a thick 
sheet of glass, to enable the arrangement to be 
seen, in place of the usual air-tight door. In the 
bottom of this chamber there are three or four half- 
round pipes or gutters into which the above dis- 
charges flow. These gutters in turn lead into the 
iron drain that runs under the house in order to 
connect with the street sewer. It is, as we have 
already remarked, desirable that the drain should 
not be carried under the building, but where this is 
unavoidable it should be in one straight length from 
an inspection chamber to the manhole, which we are 
about to refer to. In fact, drains which are used 
for carrying foul matter should always be laid in 
straight lines with inspection chambers at any angle 
required for altering the direction. The drain under 
the house is made in this instance of iron socketted 
pipe, although many prefer stoneware pipes laid in 
concrete. * 

Whether of iron or stoneware it is needless to say 
that the pipes should be socketed, great care being 
taken that the spigot fits fairly in the socket, and 
that the joint is well luted all round, unless Stan- 
ford’s patent joints are adopted, an arrangement 
which was recently described and illustrated in 
these columnst. Iron pipes laid under a house, 
where the temperature is fairly regular, are not so 
liable to leak at the joints as when they are used 
- for soil pipes outside a house wall, exposed to the 





* The old-fashioned brick drain is a barbarous con- 
trivance, especially if of large size such as are frequently 
met with in old country houses, 

+ See ENGINEERING, page 20 ante. 





heat of the sun and the sudden cooling of a shower 
or heavy dew. It is supposed, of course, that the 
drain will not be brought within the influence of 
kitchen fires or other disturbing causes. In any 
case great care must be taken in making the joints 
of iron drain pipes. Lead is not advisable, as iron 
is electro-positive to it, and the pipes will therefore 
corrode when galvanic action is set up. Perhaps 
the old-fashioned rust joint would be as good as 
anything. Spence’s metal has also been suggested. 
Iron pipes should be treated on the interior in some 
way to prevent rusting. This isa point too often 
neglected. All drains should have a falling gradient 
towards the sewer, steep enough to insure the drain 
being sufticiently flushed in ordinary use. About 
1 ft. in every 50 ft. or GOft. run will be generally 
sufficient supposing the drain be straight and used 
for ordinary domestic purposes of a dwelling-house, 

The drain passes from under the house—a room 
being shown in section with the flooring up to 
exhibit its structure—and terminates in a manhole 
in the front area, which is also covered with a sheet 
of thick glass. This manhole is very similar to the 
inspection chamber already described, and in fact 
forms an inspection chamber. It is here that the 
disconnection between the house drainage and the 
branch leading to the street sewer is placed. This 
cannot be actually seen as it is below the level 
of the paving, but it doubtless consists of a stone- 
ware syphon. There is a stoppered entry or by- 
pass above the bend by means of which the branch 
to the sewer can be cleared if it becomes blocked in 
any way. It is needless to point out that when- 
ever the plug is removed it should be replaced as 
soon as possible, and rendered gas-tight as before. 
The manhole is fitted with an air-tight cover, and a 
ventilating passage having its inlet a few inches 
from the bottom of the area wall, delivers air into 
it. The air passes right through the iron drain and 
up the various pipes delivering into the inspecting 
chamber in the back yard. The soil pipe being car- 
ried the highest, naturally takes the larger volume. 
By this means any noxious gas that might other- 
wise accumulate through local influences will be 
carried above the roof and be dispersed. It has 
been suggested that an air inlet may under certain 
conditions become a foul air outlet, and a species 
of non-return valve has been devised to counteract 
evil influences that might so arise. We are not 
aware, however, that the phenomenon has ever 
been proved to exist to any serious extent. 

Such are the leading features of the sanitary and 
insanitary houses. This most useful work has been 
well carried out by Mr. J. R. Roberts, of South 
Kensington, under the supervision of the special 
committee consisting of Messrs. H. H. Collins. 
F.R.I.B.A., W. H. Cortield, M.A., M.D., Rogers 
Field, B.A., M. Inst. C.E., Douglas Galton, C.B., 
F.R.S., and Ernest Turner, F.R.I.B.A. 

If, in conclusion, we might venture to make one 
suggestion it would be that large sectional draw- 
ings should be made of those details the interior of 
which cannot be seen, and that they should be 
hung close to the objects themselves. 


THE TEXTILE TRADES EXHIBITION. 


Tue Textile Trades Exhibition may now be sup- 
posed to have attained maturity, as it has been open 
three weeks, and the stands are complete. The 
vacant spaces have been filled up with bazaar ex- 
hibits of various kinds, and everything is ready for 
the inspection of the public, which up to the present 
has shown no curiosity whatever in the matter. 
Nor indeed is it likely to do, for with the exception 
of some dozen exhibits, there is nothing which can 
interest it. There is an utter want of continuity in 
the processess. One preparing machine, two ring 
spinning frames, and a dozen looms, no matter how 
excellent they may be individually, do not suftice 
to give an outsider a comprehensive grasp of the 
cotton trade, while, as for experts in textile in- 
dustries, they do not exist in London, and are 
scarcely likely to come from Lancashire or York- 
shire. There are still a few of the miscellaneous 
exhibits which we have not yet described, and with 
them we shall conclude our notice of ashow, which, 
while containing many articles of interest and merit, 
yet, taken as a whole, is a decided failure. 

Messrs. Hick, Hargreaves, and Co., of Bolton, 
show an improved automatic barring engine for 
turning large engines by steam, either for the pur- 
pose of bringing the cranks into a favourable 
position for starting, or for effecting repairs to the 








engine or to the gearing. In cotton mills, parti- 
cularly of the older type, the toothed gearing 
wheels are not bored out, but are fixed or *‘ staked” 
on to the shafts by four keys, and hence when a 
new wheel is introduced it often happens that the 
engine has to be barred round many times in 
order to get the wheel accurately adjusted. This 
barring engine is shown in perspective and in 
detail on the opposite page. It consists of a pair of 
vertical engines, having cylinders 7} in. in dia- 
meter, driving a crankshaft upon which is mounted 
a worm, This worm gears into a wheel which acts 
both as a wormwheel and a spur pinion, one side 
of each tooth being cut at an angle to suit the 
worm, and the other side being designed to gear 
with a ring of internal spur teeth cast on the 
inside of the flywaeel of the main engine. The 
wheel is fixed upon a shaft carried in long slots, in 
which it can move from end to end. It is, how- 
ever, normally kept at the inner end cf these slots 
by a pair of springs. Underneath the wheel is a 
brakeblock which can be applied by a lever to stop 
its rotation fora moment, when it is out of gear with 
the main engine. If the barring engine be running 
and the brake be applied, the result is that the 
wheel rolls forward on its bottom side until its teeth 
come into gear with those of the flywheel, when the 
brake may be released. The main engine then 
begins to turn, and should the regulator be open, so 
that the engine will get away under its own steam 
as soon as the crank passes the centre, the pinion 
will remain in gear until this happens. The instant, 
however, that there is no longer any load on the 
pinion, the spring commences to draw it back, and 
should the flywheel overrun it, the influence of the 
spring is increased by a direct push which forces the 
two sets of teeth out of gear, and removes all danger 
of injury toeither of them. The apparatus illus- 
trated is suitable for application to engines up to 
about 400 or 500 indicated horse-power. A larger 
size with 9 in. cylinders will turn engines of 1500 
indicated horse-power. The makers have already 
built several of these engines, both for this country 
and abroad. Messrs. Hick, Hargreaves, and Co. 
also show several of Knowle’s supplementary 
governors, which have been lately described in these 
columns. 

Hoists are shown by Messrs. Barker and Sons, 
of Park-street, Oldham, and by Messrs. Higgin- 
bottom and Mannock, of Gorton, Manchester. The 
former kind was fully described in our issue of 
May 12, 1876, and equally with the latter, is of the 
type in which a monkey travelling along a beam or 
cathead, goes out from the mill or warehouse to 
pick up a load from a truck or trolly, and then 
returns to deposit it upon the floor inside the 


building. This is a much safer and more con- 
venient method of receiving goods than by 


means of a jib crane, which requires considerable 
skill on the part of the attendant, and can be 
applied with special ease in cotton mills, where the 
incoming goods are all bales of cotton weighing 
4cwt., and the outgoing goods are skips of cops, 
weighing 2501b. In Messrs. Higginbottom and 
Mannock’s hoist the monkey travels on two light 
wrought-iron beams, which ordinarily project about 
7 ft. outside the building. The chain is made fast 
at one end to the extremity of the beam, hangs in 
a bight through the monkey, and is fixed at its 
other end to the chain barrel. This is carried on a 
shaft one end of which is supported in a movable 
bearing, capable of being held by a hand lever in 
three positions. Upon this shaft is a large friction 
pulley, which in the three respective positions of the 
shaft is either in gear with the frictional lifting 
pinion or the lowering pinion, or witha fixed brake. 
The lever is connected to a hand rope by the door, 
so that the attendant has perfect control of the ma- 
chinery while he keeps his eye upon the load. The 
monkey is worked in and out by a pitch chain pass- 
ing over a chain wheel on the opposite end of the 
chain barrel shaft to that upon which the large fric- 
tion wheel is keyed. This chain wheel is loose on 
the shaft and is attached to a friction wheel, which 
like the preceding one, can be moved into gear with 
either of two friction pinions to draw the monkey 
backwards or forwards. The frictional pinions are 
driven by a cotton rope from the line shaft, and run 
continuously. The whole forms a very simple and 
handy hoist, and is one that is to be commended 
for its security to the man who works it, and to 
passers: by in the street below. 

Messrs. Buckley and Co., of Sheflield, make a 
large display of their well-known pistons, of which 
they announce there are 11,000 in use, nearly 
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every well-known vessel, including the Umbria and 
Etruria, being fitted with them. 

Mr. James Procter, of Hammerton- street, 
Burnley, shows one of the latest patterns of his 
mechanical stokers. Below the hopper is a trough 
or channel, with an opening in the centre of its 
upper side into the hopper, and one in its lower 
part over the entrance to each furnace. In the 
middle of this trough is a ram which moves back- 
wards and forwards, and delivers the coal which falls 
in at the upper opening, to the two furnaces alter- 
nately. When the coal falls out of the trough it 





| drops on to an extension of the dead-plate, and lies 
there until it is flung forward by an appliance 
which is called a shovel, but is scarcely described 
| by that term. It resembles a flap valve, and is 
| carried by a rock shaft which is intermittently ro- 
| tated by a lever resting onacam. As soon as the 
| lever reaches the highest point of the cam and 
passes the edge, it falls instantly to the lowest 
part under the action of a spring which was com- 
| pressed during the previous motion, and the shovel 
is forced forward, driving the coal before it. There 
are several projections and depressions around the 








circumference of the cam, and these are of gradually 
increasing height, so that the stroke of the shovel, 
and the distance to which it throws the coal, and 
varied for the purpose of covering the bars evenly. 
These latter have an intermittent rocking motion 
imparted to them to loosen the clinker when the 
fire becomes dirty, the mechanism being set in 
motion by throwing a pawl into gear. This pawl 
works a ratchet wheel on a countershaft. On one 
end of this shaft is a crank with its pin connected 
to a strong spring. As the shaft is gradually rotated 
the spring is compressed until the crank-pin comes 
over the top centre, when the spring suddenly car- 
ries the shaft through the next half revolution, and 
gives a rapid motion to the bars. 

Messrs. Lancaster and Tonge, of Pendleton, 
Manchester, show a new form of piston, which we 
illustrate in the annexed engraving. A straight 
spiral spring, bent into a circle, forc2s the rings 
out against the walls of the cylinder, and at the 
same time holds them firmly between the junk ring 
and the piston body. The pressure between the piston 
rings and the cylinder results from the natural elas- 


—— 





ticity of the spring and its effort to regain its 
natural shape, and does not depend upon the 
screwing down of the junk ring. There is there- 
fore no danger of excessive friction being set up 
between the piston and the cylinder by careless 
adjustment. The same firm kas a large show of 
their steam traps and brass fittings which we have 
noticed from time to time. 

Knitting machinery is shown by Messrs. Moses 
Mellor and Sons, of Lee Works, Nottingham, and 
by Mr. J. A. Claringburn, of Roden-street, Notting- 


ham. The former firm exhibit circular machines 
only. One of them, of very large size, is designed 


for the manufacture of stockinette cloth, which has 
been largely used for ladies’ outer garments during 
the last few years. In addition to the ordinary 
hosiery web it lays ina backing thread, which serves 
to render the cloth firm and much less elastic than 
it would otherwise be. When the appliance which 
inserts this thread is removed the machine produces 
the ordinary work used for the manufacture of 
underclothing. 


THE HEALTH EXHIBITION. 
EpvucationaL Exuteits.—No. IV. 

ENGLISH primary education is represented at the 
International Exhibition by the School Boards of 
London, Birmingham, Edinburgh, and Glasgow. 
One would, @ priori, have supposed that these ex- 
pensive and fussy Boards would have bestirred 
themselves, and all the forces they control, to make 
a good figure at the Exhibition. Knowing that 
their work would be examined critically, and 
compared with that from other countries, it behoved 
them to give ocular and tangible proof that their 
boasted system is as prolific in results as any other, 
be it French, Belgian, or Lasallian. Now have they 
so bestirred themselves? We think that no intelli- 
gent visitor to the Technical Institute will answer 
in the affirmative. We confess that we were greatly 
disappointed at the paltry show made by scholastic 
Bumbledom, to whose exchequer the public is com- 
pelled to contribute so largely. So much has been 
loudly asserted (and denied) about the excellence 
of their system, the efliciency of their staff, 
the zeal with which masters and mistresses, re- 
gardless of the effects of over-pressure, strive to 
cram the youthful mind with rags and scraps of 
more or less unsuitable knowledge, that it was 
natural to expect a many-sided representation which 
should at least contribute to the glorification of 
these costly instructors of the children of the poor, 
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Three rooms, numbered respectively One, Twe, 
and Three, are occupied by the School Board col- 
lections. It is our presert purpose to endeavour 
to give an analysis of their contents; and this will 
be all the easier as these rooms are not models of 
‘* furnished apartments.” 

In the grand corridor near Room 1 (Glasgow and 
Edinburgh), there is a series of maps of Scotland. 
They are large but poorly designed, and uncom- 
monly lively in colour. To say the very least such 
vivid colouring denotes bad taste. The most con- 
spicuous objects in the room are models of public 
schools. They are arranged to the best advantage, 
and occupy no small fraction of the whole available 
space. On an adjoining table there is a very small 
number of albums, which visitors are invited to 
examine. Some relate to map-drawing, others to 
penmanship, and others again to freehand drawing. 
They have one character in common, they are all 
equally bad. In our critical examination of the 
educational section, we certainly have found no 
scholastic products less deserving of a place in an 
exhibition, than these. They are in no way credit- 
able to the institutions from which they emanate. 
As to school appliances there are very few, the most 
conspicuous being an abacus, which by its stylish- 
ness and excess of ornament is entirely unfitted for 
a class-room. 

Room 2 contains the work of the Birmingham 
School Board, a collective display which has some 
points of suggestiveness and interest. The class- 
work which is exhibited is not general, being chiefly 
representative of elementary science. Within glass 
cases, and therefore out of reach, are copy-books 
and sheets of foolscap containing questions and their 
solutions in mechanics, hydrostatics, physiology, 
and chemistry. The papers appear to be worked out 
with care, only oneshould have liked to have seen, 
and to have been able to finger scores of them 
instead of the few that were really accessible to 
public inspection. However, there was enough to 
show that an intelligent and zealous teacher pre- 
sides over this department. Though we find no 
scientific heresies, we should have approved, 
nevertheless, in some cases, of afew emendations by 
the master. Such corrections do not, as some 
people imagine, disfigure a page, they really 
enhance its value. Some teachers seem to think 
that everything sent to an exhibition should be like 
paintings sent to the Academy, each with a claim to 
excellence. This isa mistake. Intelligent visitors 
and members of juries are rightly chary of praise 
and awards for such would-be paragons of perform- 
ance; they always prefer specimens done in the 
ordinary routine of school with appropriate correc- 
tions, the unmistakable evidences of methodical and 
painstaking instructors. 

It is well known that the Birmingham School 
Board has been the pioneer of science teaching in 
elementary schools. Its members have devised and 
carried out a scheme which, however odd it may 
appear in some respects, has not been so devoid 
of results as many more ambitious School Board 
efforts. The science demonstrator is itinerant ; he 
goes from school to school, bringing with him in a 
humble hand-cart the apparatus necessary to illus- 
trate the particular lesson which he has to give. To 
insure that the lesson has been listened to with 
profit, a general account is required from the class, 
or a paper of questions is set. We admit that this, 
the itinerant system, has the advantage of cheap- 
ness, and that it insures competency on the part of 
the demonstrator ; but, withal, the apparatus that 
is wheeled about from place to place must be none 
the better for so much locomotion, especially if it 
be similar to the few specimens exhibited in Room 2. 
Many of these are small and flimsy, whilst others 
are of a very primitive kind. With such apparatus, 
we should anticipate manipulatory difficulties of no 
small degree. 

In the schools of the Birmingham Board efforts 
appear to be made to excite the interest of the 
young students in natural science not only by 
exacting abstracts of the lessons, but also by en- 
couraging the pupils to construct models and ap- 
pliances for themselves, such as levers, pile-drivers, 
compasses, electrical machines, &c. This is, if 
practical, an excellent way to render instruction 
thorough and useful ; it trains the hands, quickens 
attention, and tends to develop the inventive 
faculty. 

In the room allotted to the London School Board, 
one looks in vain for evidences af any really useful 
work. Even the humbler branches are not repre- 
sented. School-work is tabooed from Room 4. In 





its stead we find desks, blackboards, maps, book- 
cases containing specimens of the literature doled 
out to the boys and girls, and a large assortment 
of dolls and Kindergarten pastimes. 

As to the maps, they are, for the most part, 
crowded with names to such an extent as to render 
them of but little service for class purposes. The 
single model for teaching the physiology of the 
human subject is excellent. We do not know whether 
the Board possesses the whole of this very valuable 
collection. The collections of minerals seem fairly 
good, only the importance of the veriest elements of 
mineralogy in the education of children is open to 
question. The specimens of chemical and physical 
apparatus supplied for the instruction of pupil 
teachers is fairly good. One, however, would like 
something ofa more substantial nature. Instead of 
new instruments, it would have been more to the 
point to have sent to the Exhibition apparatus 
from the physical and chemical laboratories. It 
would be surely much more interesting to see the 
appliances which are in daily use rather than instru- 
ments which have not yet lost the fine polish given 
them by the maker. 

It must be conceded that our School Boards have 
lost a golden opportunity of removing an unfavour- 
able impression upon the public mind. 








CANADIAN PACIFICO RAILWAY. 
No. XVII. 
British CoLuMBIA. 

In the year 1577, Sir Francis Drake sailed from 
Plymouth with five vessels, the largest only 100 
tons burthen, for the Pacific Ocean. The victim of 
a succession of relentless storms, his vessels nearly 
all destroyed and their crews mostly drowned, with 
only one schooner left and sixty men, but anxious 
to save the treasure he had taken from some Spanish 
galleons that he had encountered and captured, 
Drake conceived the bold idea of reaching Europe 
on his way back by the Straits of Anian, a passage 
which was supposed to exist between the Atlantic 
and Pacific Oceans somewhere in the neighbour- 
hood of the 48th parallel of latitude. How far 
north Drake went in search of this imaginary 
channel is not known, but that he penetrated at 
least as far as the 48th deg., passing and discover- 
ing what is now California and Oregon, which he 
named Nova Albion, appears from his diary, and by 
virtue of this voyage, England had a right to the 
possession of this country, which he had discovered. 
The Straits of Anian, however, he never saw, and 
returned home by Magellan, as he came. A few 
years later, Cavendish, in 1587, took and plundered 
a Spanish ship trading between Manilla and 
Acapulco, amongst the crew of which was a Greek 
pilot rejoicing in the classical name of Apostolos 
Valerianos, but who had been nicknamed by his 
shipmates Juan de Fuca. After his release, this 
clever impostor, on his return to Mexico, gave such 
an account of his experiences in the Straits of Anian 
that he was sent back by the Spanish viceroy with 
three ships to take possession of these straits, and 
to fortify them to prevent these being used by En- 
glish vessels. This apocryphal voyage of De Fuca’s 
took place in 1592, and thee is little doubt that he 
did find the large strait which bears his name, and 
through which he said that he sailed for twenty 
days, till he came to what he supposed was the 
Atlantic Ocean, and just as Cortoreal, when he had 
sailed up the St. Lawrence 800 miles, made sure 
that he had found the Atlantic portion of the 
Straits of Anian, so De Fuca when he had sailed 
through his straits without finding the end, fancied 
that he had been half way to the Atlantic, and re- 
turned to claim the reward. But though he 
failed to carry out that part of his instructions 
which required him to fortify the straits, a subse- 
quent grievous failure in British diplomacy has 
supplied the intended injury to British commerce, 
and they can now be closed against English vessels 
by the hostile guns on the Island of San Juan quite 
as effectually as he could possibly have accomplished 
had he been a more trustworthy agent than he was. 

Nearly 200 years elapsed, and still the Straits of 
Anian were an unsolved mystery, and even the 
existence of the part that did exist, the Straits of De 
Fuca, began to be doubted. The British Govern- 
ment offered a reward of 20,000/. for the discovery 
of the sea passage between the two oceans, and in 
1776 Captain Cook, who had acquired the highest 
reputation as a circumnavigator, was commissioned 
to examine the east coast of the Pacific, especially 











between the forty-seventh and forty-eighth parallel 
of north latitude between which De Fuca asserted 
that his inlet was situated. On the 7th of March, 
1878, Cook sighted the coast near 44 deg., and 
running along it to beyond 48 deg., came opposite 
the promontory now so well known as the entrance 
to the Straits of De Fuca, which he named Cape 
Flattery, an allusion to the improved weather 
which he expected to enjoy from that point, but he 
saw no inlet, and unhesitatingly declared that no 
straits existed. Over a dozen years elapsed, when 
in 1790 Captain Vancouver, who had served as a 
lieutenant with Cook, was despatched to the same 
coast, and no one will grudge this gallant ofticer the 
honour of conferring his name on-the new England 
in the Pacitic, which he was the first to explore and 
circumnavigate. 

The discovery remained unheeded and unim- 
proved for fifty years, and, as far as known, no 
white man revisited it, but Vancouver had given his 
name to a cape which he discovered in Oregon, 
near which Fort Vancouver has been built by the 
Hudson’s Bay Company, and from this fort an 
officer of the Hudson’s Bay Company established 
in 1843 a branch trading post at the north end of 
the island, and another where Victoria is now. 
situated. In 1848 the island was granted to the 
company by the British Government, who formed 
a sort of allied company to work its minerals and 
develop its resources, but although the grant was 
coupled with provisions for its settlement and colo- 
nisation, the company, true to their uniform policy, 
maintained such exclusive control over it that five 
years afterwards the population was only 450, and 
nearly all of these were the company’s employés. 
Two years before this the conclusion of the Mexican 
war had given California to the United States, and 
in the same year, 1848, Colonel Fremont had ex- 
plored the magnificent bay on which San Fran- 
cisco now stands, and had named the strait by 
which it is approached from the ocean the Golden 
Horn, little dreaming probably how prophetic the 
name would prove. There was then probably a 
population of 1000 in the whole district, and water 
lots worth 400,000/. ten years afterwards might 
then all have been bought for 20/. Amongst the 
other settlers, mostly military men retired after the 
war, General Sutter had erected an adobe house near 
where the city of Sacramento now stands, and in 
the winter preceding this same eventful year of 
1848 made a contract with a builder, James Mar- 
shall, to erect a sawmill on the American River. 
This was now completed, when in scouring out the 
tail race he let on the full head of water, and next 
morning glittering specks were seen mixed with the 
sand and gravel washed down by the stream. One 
lump, brighter and larger than the rest, attracted 
his attention, and in six months the world was 
excited with the gold discoveries in California. The 
first arrivals were not the best, and San Francisco 
was soon the resort of the worst set of rowdies that 
ever disgraced a community. In the course of five 
or six years the town had been burnt down half a 
dozen times, and the corporate seal appropriately 
exhibits a phoenix rising from its ashes. The 
immense wealth poured in from the necessities, the 
luxuries, and the vices of the mining districts round, 
overcame all these accidents, and the means dissi- 
pated at the San Francisco gambling tables only put 
capital into circulation the more quickly from the 
unrighteous process. ‘*‘ Easy come, easy go,” and 
with a light heart and lighter pocket, the ruined 
spendthrift again turned to the mountains. This 
rowdy element soon passed away, or perhaps was 
diluted past recognition by a betterand more desir- 
able class of arrivals. 

California had other resources besides gold ; in a 
short time there were money and industry and enter- 
prise for all these, and in less than thirty years 
California took her place as one of the most pros- 
perous and agreeable States in the Union. Its agri- 
cultural wealth is enormous, and already its ship- 
ments of wheat influence the markets of Europe. 
Its vineyards and orange groves, its fish and its fruit, 
its cattle and its other produce, find a market in the 
East, and in almost every department its exports 
are of a quality unequalled elsewhere. Mines and 
minerals are still the most important sources of 
wealth in California and its allied districts ; besides 
gold, twenty-six different varieties of silver ore are 
worked, copper, iron, mercury, zinc, lead, tin, 
arsenic, bismuth, and platinum are known to exist, 
and are worked in more or less abundance, whilst 
of minerals of less value, coal, salt, gypsum, sul- 
phur, alum, asphalte, and marble are all successfully 
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wrought, and form in greater or lesser quantities, 
articles of export. The silver mines of Washoe 
before they were in existence six years, were 
averaging an annual yield of twenty millions of 
dollars, and argentiferous leads are so numerous and 
so rich in the Pacific mountains that the mind is 
bewildered in contemplating their magnificent pro- 
mises. Under these enormous influences no wonder 
that population and wealth congregated with mar- 
vellous rapidity, that in five years the population of 
Washoe should increase from 2000 to 70,000, and 
that San Francisco should, in so short a period, 
have grown to be a city of the extent that it now is. 

The existence of the precious metals was known 
to the Hudson’s Bay Company in British Columbia 
almost as soon as it was ascertained in California, 
and in 1857 a party of Canadians commenced the 
regular exploration of the Thompson River. Their 
success was no secret, and another rush took place 
to this district in 1858 similar to that which ten 
years before had marked the feverish settlement of 
California. Stock in that State fell, and in six 
weeks 225 shops and stores sprang up in Victoria. 
Steamers from California crowded with miners and 
speculators arrived every day, the quiet village was 
thronged with an eager and excited crowd, and in 
four months 20,000 people had landed in the 
harbour. The country drained by the Frazer River 
and its tributaries resembles mountainous European 
countries in the same latitude, where streams 
begin to swell in June, and do not reach their 
lowest stage till the winter, precisely as might be 
expected in rivers fed principally by the melting 
snows of an extensive mountain range. The miners 
who came in March and April, when the water was 
low, extracted large quantities of gold from the 
bare beaches and bars of the rivers then exposed 
above the low water. Those who came afterwards 
found these covered, and as a consequence under- 
went most distressing privations before they were 
able to operate with any advantage. Disheartened 
and in misery most of them worked their way back 
to San Francisco, cursing the country and all that 
belonged to it. Immigration was at an end, and 
of the hundreds who had crowded Victoria with 
their chattels and their merchandise, must were 
only too glad to save out of the wreck as much 
as would take them back safely to California. Yet 
on a calm review the first beginning of gold mining 
in British Columbia was not such a failure as to 
justify the wholesale condemnation which it re- 
ceived, and which for some time seriously damaged 





the character of the country. The first six months’ 
operations in California in 1849 was estimated to | 
have produced only 240,000dols. All the gold | 
brought to Melbourne in 1851 amounted to 104,154 
ounces, worth, 1,666,464 dols., whilst New South | 
Wales gave in the first six months only 723,000 dols. | 
Victoria, from the end of June to the end of | 
October, 1858, shipped 543,000 dols., besides the | 
enormous quantity bought by the Hudson's Bay | 
Company and taken away in private hands, and 
this was a]l taken from the surface washings of a 
few easily explored rivers. 

In September, 1859, the population of Victoria 
had decreased to 1500, and those not of the best | 
quality of the thousands that had flocked there | 
twelve months before. But a reaction again set in, 
bags of dust and nuggets coming in from new dis- 
coveries rewarded the heroism of the explorers that 
remained, and marvellous stories were in circula- 
tion of individual enrichment. Of the 1500, for 
instance, that went to Antler Creek, one-third had 
made independent fortunes, and most of the re- 
mainder had amassed more or less ‘‘ piles” that 
represented a fair surplus over expenses. On 
Williams’ Creek one miner took out 1300/. sterling 
value in a single day, and the entire sum realised 
in a short time in a space of 80 ft. was 24,000/. In 
four months a party of three men netted 80001. each. 
In one claim worked by three men, 1000 oz. of gold 
were taken out ina single day. In 1863 there were 
4000 miners at work on Williams’ Creek, and 
most of them were making profits that in any 
other gold-producing districts would be considered 
unusual. ‘The steamer Enterprise brought down in 
one trip, August 10, 1864, over 1200 lb. weight of | 
gold. From the very carefully prepared tables | 
published in the annaal report, of the Minister of | 
Mines of British Columbia, the exportation of gold | 
for the first complete ten years ending 1869, was | 
nearly 25,000,000 dols., and the total to the | 
end of 1882 was 47,141,713 dols. for a little 
over twenty-four years from the first discoveries, 
which is a very remarkable result in a province, | 








the whole white population of which would pro- 
bably not average during the same period 12,000, 
and the greatest number of miners ever em- 
ployed not much over 4000, whilst for the last 
ten yearsthey have not averaged 2000. The greatest 
areas of the gold-producing rocks appear in con- 
nection with the disturbed region lying west of the 
Rocky Mountains, known in various parts of the 
length as the Purcell, Selkirk, Columbia, Cariboo, 
Omineca ranges, all of which seem to be the 
geological equivalents of some of the richest au- 
riferous rocks of California. The Cariboo district, 
discovered in 1860, has so far been the most perma- 
nent and productive. The fifty-third parallel of 
latitude passes through the centre of this wild mass 
of mountains tumbled together in the most pic- 
turesque confusion, the summits 6000 ft. to 7000 ft. 
in altitude, whilst the Frazer River runs round 
the whole, and with one of its tributaries forms 
almost a circle. As in all new goldtields, the shal- 
lower placer deposits and gravels in the stream 
courses first attracted attention, but with the expe- 
rience of California before them it was not long 
before the ‘‘deep diggings” were found to be the 
most profitable. Williams’ and Lightning Creeks 
have so far yielded the greater part of the gold of 
Cariboo. By regular mining operations the rocky 
bottom of the valley is followed beneath 50 ft. to 
150 ft. of overlying clays and gravels. In the hol- 
lows of the rocky channel, traceable by the polished 
rock of the ancient bed of the stream, the richest 
“lead” of gold is usually found, and the rock 
surface laterally for a greater or less width from the 
centre of the channel is generally discovered to be 
rich enough to work. One of the most successful of 
these Lightning Creek workings is the Van Winkle 
Mine. The claim covers 2050 ft. in length of the 
deepest part of the old valley, and of this when 
officially reported upon between 1600 ft. and 1700 ft. 
had been cleared out, the workings having attained 
a breadth in places of from 200 ft. to 300 ft. Over 
10,000 dols. was expended before the gold at the 
bottom of the old channel was reached. It has 
paid handsomely ever since, having produced gold 
in one week worth 15,700 dols. Up to the end of 
1876 the gold produced had amounted to 500,965 
dols. The average depth of the workings was only 
70 ft. the lowest shaft being placed 300 ft. from the 
creek. The greater part of the gold is found lying 
directly on the bed-rock, and only occasionally are 
paying streaks seen in the gravel afew feet above 
this. The area uncovered by each ‘‘ set” of lumbers 
being about 35 ft. square of the bed-rock, witha 
height of 6 ft., the average yield is from 24 oz. to 
3 oz. of gold to each set. In some of these work- 
ings there has been great difficulty with the water, 
but in most the machinery for pumping is very credi- 
table, and the result has been satisfactory. The en- 
terprise is generally conducted entirely by the miners 
themselves without the aid of foreign capital, and 
with labour and materials of all kinds at fabulous 
rates. In most gold-producing countries the crush- 
ing of the quartz rock has generally been the result 
of mere superficial workings, but so far but little 
of this kind of work has been attempted and not a 
single stamp mill is yet in operation in British 
Columbia. With altered circumstances as to trans- 
portation this will probably be changed, and many 
districts now unnoticed will spring into activity. 
The gold-mining industry is at present on the de- 
cline. Since 1864, when 3,735,850 dols. worth of 
gold was sent out of the country, it has gradually 
grown less, and in 1882, the last year for which the 
returns are complete, it was only 954,085 dols., the 
smallest yield of any, whilst the number of miners 
had decreased in a similar ratio, and only 1738 had 
been on an average at work for the season. 

British Columbia lies between 49 deg. and 60 deg. 
of north latitude and between 115and 136 west longi- 
tude, and contains with Vancouver and Queen Char- 
lotte’s Islands 341,305 square miles, being a little 
larger than Ontario, Quebec, New Brunswick, 
Nova Scotia, and Prince Edward’s Island, the five 
older provinces that constituted all Canada a few 
years since, put together, their united area being 
340,635 square miles. Measured in a straight line 
along the Pacific, the coast line is nearly 600 miles in 
length, but following the indentations of the coast 
the total length would be at least 3000 miles. The 
breadth from the Rocky Mountains to the Pacific 
is about 400 miles, and from the south-east corner 
to the north-west taken diagonally it is 805 miles. 
Vancouver’s Island lies between 48 deg. and 51 deg. 
of north latitude and between 123 deg. and 128 deg. 
west longitude, being 240 miles long and from 40 to 





70 miles wide, embracing an area of 14,000 square 
miles, or rather less than one-fourth the size of 
Great Britain. Vancouver’s Island was constituted 
acolony in 1849, with its capital at Victoria. The 
mainland became a colony in 1858 with New West- 
minster as its seat of Government. In 1866 these 
two were united under the name of British Colum- 
bia, Victoria being the capital, and on July 20, 
1871, the colony became one of the provinces of 
the Dominion of .Canada. Working their way 
from the east the rival fur companies of London 
and Montreal had dotted the great plains to the 
east of the Rocky Mountains with their forts and 
trading posts, where the old North-West Company 
nearly a century since, determined to push their 
business beyond its then limits, and sent the heroic 
Mackenzie through the gorge of the Peace River to 
the unexplored region beyond, the first white 
men in all probability who had ever visited what 
was afterwards called British Columbia. When his 
hardy companicns saw the labyrinth of mountains 
to the west of the main rocky chain, it reminded 
them of the rugged features of their old Highland 
homes, and they called it New Caledonia. Later 
on another Highlander, Simon Frazer, discovered 
the Leather Head Pass through the mountains, and 
following down the great river to which he has 
given his name, built in 1806, the first fur-trading 
establishment on its banks, and before long the 
whole country was dotted over with the different 
forts of the enterprising company that at first ex- 
plored it. After a time the whole of this immense 
region was made over to the great fur company, 
which lucrative monopoly was continued till the 
colony was established in 1858. 

This is the only colony that Great Britain has 
upon the western or Pacific coast of America, and 
from its commanding geographical position, its fine 
climate, its magnificent harbours, the variety of its 
resources, its vast deposits of coal, iron, and other 
minerals of economic value, the province may be 
regarded as in many respects a duplicate, in North- 
West America, of Great Britain and Ireland, bear- 
ing the same relation to the western continent and 
the Pacitic that the parent country does to Europe 
and the Atlantic. Both of them owe the peculiarity 
of their climate and the amelioration of its normal 
temperature to the same mysterious ocean and air 
currents, which, charged with the warmth of the 
tropical regions, discharge their invigorating in- 
fluences on the soiland the atmosphere. Vancouver 
Island especially is often called the England of the 
Pacific, and nothing is wanting but enterprise, 
capital, and development to make this distant de- 
pendency as important and advantageous a depét on 
the Pacitic as the other is on the Eastern Ocean. 
Approaching from the broad western waters, and 
running through the Straits of Fuca, which are 
eleven miles wide, the spectacle on a bright day is 
very inviting. On the south, in the territory of 
Washington, belonging to the United States, the 
Olympian range of mountains lift their rugged 
summits above the line of perpetual snow. n the 
left is the rocky shore of the island beyond which 
are the hills of the interior covered with a dense 
and lofty vegetation, frowning conspicuously amongst 
which is Mount Arrowsmith, which rises 5000 ft. 
above the sea level. The coast line is rugged and 
broken by numerous bays and harbours, some of 
which are destined before long to be the industrial 
centres of a busy population. Following the south 
shore, one of these indentations, 8} miles from the 
Race Rocks, is the entrance to the magnificent har- 
bour of Esquimalt. It is two miles by three in 
extent, with an average depth of from 36 ft. to 
48 ft., and affording for ships of large tonnage 
the most perfect shelter that can be found be- 
tween this point and San Francisco 750 miles south. 
This is England’s chief naval station on the Pacific, 
and here the Pacific squadron finds safe anchorage, 
workshops and stores for the maintenance and re- 
pair of ships exist, and a first-class dry dock is being 
now constructed for the examination and reparation 
of any of the portions below the water line that 
require attention. Three miles east of Esquimalt, 
and on another but inferior harbour, is the city of 
Victoria, the capital of the province. The inlet 
which forms an extension of Victoria Harbour, 
though several miles long, is separated at one point 
from Esquimalt Harbour bya neck of land only 
600 yards across, and some day no doubt the two 
harbours will in this way be conveniently connected. 
There is little doubt that before long, these two 
places will be all included in one large city, that 
the admirable facilities of Esquimalt will atfurd to 
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the ocean steamers and the Pacific shipping, the 
depth and room they require, whilst local steamers 
and smaller vessels will find in Victoria Harbour 
sufficient accommodation for their draught and 
necessities. This ultimately will be the Liverpool 
of the Pacific, the only drawback being that beyond 
this there are so many other fine harbours and admir- 
able ports, that the difficulty will be in gather- 
ing to any one place the trade and business 
which is invited and diverted to so many other 
and eligible points. As a station for war purposes, 
Esquimalt perfectly protects the entrance to the 
Fuca Straits, and at a comparatively small expense 
may be rendered impregnable. 

Victoria, fixed upon in 1843 by Sir James Douglas 
as a trading post for the Hudson’s Bay Company, 
in latitude 48 deg. 25 min., and longitude 123 deg. 
22 min., in the south-east corner of Vancouver's 
Island, has one of the most delightful and invigorat- 
ing climates in the world, and all the elements 
within itself of a great city. In 1790 Captain 
Vaucouver wrote: ‘‘ The serenity of the climate, the 
innumerable pleasing landscapes, and the abun- 
dant fertility of the soil, require only to be enriched 
by the industry of man to render it the most lovely 
country that can be imagined.” There is seldom 
any frost or snow, the mean temperature of the 
whole year is 50 deg., the average of the lowest 
month, December, being as high as 38.4 deg., 
whilst the highest, August, is 53.8 degrees. The 
climate is unequalled anywhere for invalids, the 
atmosphere is charged with ozone, peculiar to 
Victoria only. It originates in the snow-cooled 
breezes in the Olympian range, about 60 miles 
south-west of the city, mixed with the salt sea air 
of the Pacific, giving it peculiar health-restoring 
and life-prolonging qualities, which are fast mak- 
ing Victoria the sanatorium of the Pacific. The 
Gulf of Georgia separates Vaucouver Island from 
the mainland, and a most delightful sail of 75 
miles through some of the most lovely scenery 
in the world brings you to New Westminster, the 
former capital of the mainland province. The 
course is through the once disputed channel which 
the San Juan award has rendered unsafe for hostile 
vessels, commanded as it is by the heavy guns on 
the island of San Juan, belonging now to the 
United States. Leaving Victoria in the same 
direction, but turning northernly along the island 
coast, in 78 miles is the town of Nanaimo, the 
centre of the coal mining industry of British 
Columbia, and the increasing value of the exports 
of which make up for the declining exports of gold, 
for although the yield of gold has fallen off in the 
ten years from 1872 to 1882 from 1,610,972 dols. to 
954,085 dols., the total exportation of the produce 
of the mine has increased in the same time from 
1,389,585 dols. (of which 1,208,229 dols. was gold 
dust) to 1,437,072 dols. (of which 795,071 dols. was 
gold in dust and nuggets), whilst the total exports 
have increased in the same time (ten years) from 
1,858,050 dols. to 3,118,119 dols., the proportion of 
gold being nearly 60 per cent. of the total in 1872, 
whilst it is little over 25 per cent. in 1882. Imme- 
diately opposite to Nanaimo across the Gulf of 
Georgia, and up Burrard Inlet, is Port Moody, the 
terminus of the Pacific Railway, and 57 miles north 
of Nanaimo, and still on the island, is Comox, 
another great coal district, which at present is 
scarcely developed. 

In a general review of British Columbia, there 
are are seen to be more extensively spread out for 
development all the elements for the creation of a 
great and wealthy community than anywhere else, 
either in Canada or the United States. The one 
thing wanting is railway communication with the 
rest of the world and the removal of that painful 
isolation which so far has been a damper upon all 
enterprise and a bar to any marked progress. By 
the census of 1881 the total population was only 
49,459, of which number 25,661 were the native 
Indian races, and 4350 were Chinese, principally 
imported to work upon the railway, leaving under 
20,000 white people for a country seven times the 
size of England, and more than 60 per cent. larger 
than either France or Germany. This sparse 
population is due solely to the isolation of 
the country, the difficulty of access, and the 
expense of conducting business before the needful 
appliances of cheap transportation, and accessibility 
to the markets of the world are at hand. Professor 
Macoun, of the Dominion Geological Survey, 
closes his report on British Columbia in the follow- 
ing true words : ‘‘It remains only for me to add 


developed, the value of this second Britain will 
come so vividly before our people that men will ask 
with astonishment why such ignorance of its re- 
sources prevailed in the past. To-day there are 600 
miles of coast line in these our western possessions, 
clothed with a forest growth superior to anything 
else in the world at present known. Its shores in- 
dented with multitudes of harbours, bays, and 
inlets teeming with myriads of the choicest and most 
valuable fish. Its rocks and sands contain gold, 
silver, iron, and coal in immense quantities, and 
equal to the best in Great Britain, besides a great 
variety of other descriptions of minerals. And in 
addition to this a climate superior to England in 
every respect, both as regards heat and moisture, 
and a soil the productions of which so far exceed 
the usual average, that ordinary agriculturists 
refuse to credit the most truthful statements. Yet 
men are disposed to ask, What is this country 
worth? I answer, worth more than Ontario and all 
the maritime provinces together, and sceptics may 
rest assured that the day is not far distant when 
these words will be accepted as truth.” 








NOTES. 
Cork Bricks. 

A composition of cork, sand, and lime moulded 
into bricks is now being tried in Germany for build- 
ing light partition walls. It is said to have the 
advantage of excluding sounds better than ordinary 
brickwork, while being light and a good non-con- 
ductor. 

QUEENSLAND RAILWAY PROGREss. 

Queensland appears to be applying itself vigorously 
to the work of railway construction. Speaking 
recently upon the subject, Mr. Miles, the Colonial 
Minister for Works, said that at the end of 1883 
the total length of railway open for traffic in Queens- 
land was 1038 miles, and the total amount of the 
railway loan authorised to date, was 9,708,000I. 
The gross earnings on all the lines during the year 
was 590,000/., the balance of earnings over expendi- 
ture being 299,000/.. The Government could with 
confidence go into the market to borrow money for 
railway construction, and they meant to go ahead 
in that way. He had asked the Colonial Treasurer 
to make provision for 6,000,000/. for railway con- 
struction, and he must have it. The Colonial 
Government meant to commence a railway from 
the Gulf, and put the transcontinental scheme aside 
for ever. He also promised a direct line from 
Brisbane to Warwick, and thence to St. George. 

OVERHEAD ELEcTRIC CABLES. 

Mr. C. Masden, director of the telephone com- 
pany at Copenhagen, has devised a new overhead 
cable which is being manufactured by Messrs. 
Felten and Guilleaume, of Miilheim. The cable 
contains 25 conductors, is only 15 millimetres in 
diameter, that is little more than halfjan inch, 
weighs .6 kilogramme per metre (equal to .4 Ib. per 
foot), and possesses a tensile strength of 1500 kilo- 
grammes. Spans of 70 metres (230 ft.) are con- 
sidered quite admissible, and the cable is handy 
and flexible and yet strong. The insulation is ex- 
pected to withstand all atmospheric influences. 
When these conductors are used there emerge from 
the central telephone office only a few cables instead 
of the ordinary numerous telephone wires on poles. 
The cost of this cable averages one-half that of 
ordinary cables, but is higher of course than the 
usual bare wires; its long life, together with 
other advantages, is, however, expected to fully 
justify the greater expense. 

DancHELL’s Exectric Ratiway. 

There is on exhibition at the Westminster 
Aquarium a working model of a new electric rail- 
way for which very considerable advantages are 
claimed by the inventor, Mr. Danchell. The fea- 
ture which distinguishes it from previous attempts 
of the same kind is that the locomotive and vehicles 
run between a pair of rails placed vertically one 
over the other, the lower carrying the weight and 
the upper serving as a guide to prevent the vehicles 
from falling over sideways, and also, in some 
instances, increasing the adhesion of the locomotive. 
Each vehicle has two wheels, one before the other. 
These wheels are not flanged, but are kept on the 
track by eight guide rollers, two running against 
each side of the upper rail and two against each side 
of the lower rail. The electric motor carries on its 
spindle a small friction pulley, situated between the 
two driving wheels of the locomotive. These 


up to obtain asufticient pressure against the friction 
pulley, so that the rotation of the motor is im- 
parted to them. For lines with steep gradients, a 
small wheel is fixed over each driving wheel in such 
a way that it has a constant tendency to jam itself 
between the wheel and the upper rail and thus 
increase the adhesion of the locomotive. The rails 
act as the conductors for the current, which enters 
the motor from one of them and leaves it by the 
other. It is claimed for this railway that it will run 
with very small friction, and that exceedingly high 
speeds are possible without danger, but it is difficult 
to find any argument for putting an electric locomo- 
tive on a single rail which is not equally applicable 
to a steam locomotive, while the safeguard afforded 
by an overhead rail is as available with one kind of 
carriage as another. An engineer who put forward 
such a plan with any existing form of traction 
would expose himself to derision, and we fail to see 
that the use of electricity as a propelling power alters 
the conditions of stability under which a railway 
works. As to the electrical part of the scheme it 
appears devoid of novelty, and whatever advan- 
tages exist in the Danchell railway are to be found 
in the use of a single track and a steadying over- 
head rail. 
METEOROLOGICAL INFORMATION FROM BEN NEVIs. 
The secretary of the Scottish Meteorological 
Society, Mr. Alex. Buchan, has communicated to 
Nature some interesting and unexpected deductions 
from the observations made during the last year, 
and portions of two previous years, on the summit 
of Ben Nevis, 4406 ft. above the sea. At the top 
of Ben Nevis the coldest month is February, the 
approximate mean being 22 deg. ; and the warmest, 
July, 41.3 deg.; August being nearly as warm, 
41.1 deg. ; and the annual mean temperature of the 
air in the shade being 30.9 deg. The greatest monthly 
mean difference, due to elevation, is 18 deg. in May, 
from which it steadily diminishes to 14.9 deg. in 
December, and then rises more rapidly towards 
May ; the annual difference being 16.5 deg. The 
greatest difference, or the most rapid fall of tem- 
perature with height, is in the spring and early 
summer, when the climate of the west of Scotland 
is driest, the temperature of the Atlantic, lowest 
relatively to that of the air, and the top of the 
mountain still covered with snow. The least dif- 
ference is in late autumn and early winter. 
There is decidedly marked variation in the de- 
crease of temperature with elevation with the 
hour of the day. In January the decrease of tem- 
perature, in the vertical, deduced from the mean 
maxima and minima respectively, was 16.2 deg. and 
15.2 deg. ; but in April these gave 23.1 deg. and 
12.9 deg.; being thus in January nearly equal, 
whereas in April the difference of the maxima was 
nearly double that of the minima. The annual 
means give a decrease of temperature with height at 
the rate of 1 deg. for every 270 ft. of ascent, the 
most rapid decrease being 1 deg. for every 245 ft. 
in April, and the least rapid 1 deg. for every 296 ft. 
in December. Instances of abnormally large de- 
crease of temperature between the summit of the 
Ben and the sea level are related to storms. In- 
stances of abnormally small differences between the 
temperature at the top and at the base of the moun- 
tain, are accompanied with high temperature and 
excessive dryness of the atmosphere. On De- 
cember 31, 1883, at 11 a.m., the temperature at the 
summit was 4.5 deg. higher than at the sea level with 
excessive dryness, relative high temperature, and 
high pressure 30.6 in. at sea level. These results, 
considered in connection with the small decrease of 
temperature often experienced during balloon as- 
cents, quite unsettle the so-long accepted law of 
decrease of temperature with increase of elevation, 
and show the fallacy of reducing all the mean tem- 
peratures of elevated stations to sea level values by 
adding to them 1 deg. for every 300 ft. above the 
sea, a method adopted in the monthly temperature 
chart published in the Times. Tornadoes and other 
destructive winds, asserts Mr. Buchan, originate 
when the air is abnormally warm and moist near the 
surface, while aloft the temperature and humidity 
diminish with abnormal rapidity. On plains and ex- 
tensive plateaux, the wind attains a diurnal maximum 
velocity shortly after noon, which is generally nearly 
double the minimum, which occurs shortly before 
sunrise. But on Ben Nevis, in common with cther 
observatories which are situated on peaks rising to 
considerable heights above the whole of the sur- 
rounding region, the reverse of this takes place, the 
maximum velocity occurring during the night, and 
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NOTES FROM THE SOUTH-WEST. 

Gloucester Wagon Company (Limited).—The directors 
observe in their report : ‘The directors beg to submit the 
statements of accounts of the company for the year end- 
ing 30th June, 1884, from which it will be seen that the 
business of the past year has been slightly more favour- 
able than that of the preceding one. On referring to the 
accounts, it will be observed that the balance of the year’s 
revenue from all sources, including the balance brought 
forward, is 30,671/. 6s. 10d., which, after deductin 
10,6617. 12s. for the usual depreciation of wagons an 
83751. paid as an interim dividend at four per cent. per 
annum, leaves a balance of 11,643/. 14s. 10d. now avail- 
able for distribution, which the directors propose to appro- 
priate by paying a dividend for the past half-year at the 
rate of four per cent. per annum, making four per cent. 
for the year, adding 2000/. to the reserve fund, and carry- 
ing forward a balance of 1259/. 14s. 10d. to the next 
account. The wagon stock belonging to the company 
now consists of 5765 wagons let on simple hire, and 
3566 sold on deferred payments. In addition to work 
done for cash payments, 329 wagons have been built for 
the company’s stock, all of which have been sold on 
deferred payments. The company have now to repair 
and maintain 13,705 wagons, including 5024 which are not 
the property of the company.” 


Hill’s Dry Docks and Engineering Company (Limited).— 
This company acquired in 1882 the system of graving 
docks formerly belonging to Messrs. C. Hill and Sons, 
at the East and West Bute Docks, Cardiff. They have 
since that date improved and added to the wom oo f A 
new graving dock alongside the old one in the East Bute 
Dock has been constructed, as well as a large block of 
workshops contiguous to the new dock, &c. ‘The yearly 
balance sheet, to the 30th of June, was issued on Saturday, 
and enables the directors to recommend a dividend of 
10 per cent. for the year, in addition to which all the pre- 
liminary expenses, amounting to 2633/., have heen paid 
off, while 1500/, is placed to reserve. 


Severn and Wye Railway.—The directors observe in 
their report, ‘‘ The Woods and Forests Department intro- 
duced a Bill into Parliament this session for the purpose 
of facilitating the opening of the deep coals in the 
Forest of Dean, and your directors, believing that it 
would materially conduce to the prosperity of the dis- 
trict, and of your railway, petitioned in its favour. The 
Bill has been referred to a commission of inquiry, which 
the directors hope will lead to a reconciliation of conflict- 
ing interests. The shipments of Welsh coal at Sharpness 
Docks are still limited, owing to the need of a new tip for 
loading in deep water.” 


Cardiff.—The steam coal trade has maintained much 
the same tone. Merchants are able to keep their collieries 
going regularly, but there is not much new business. The 
patent fuel trade also is in a more healthy state. The 
iron ore trade remains without much alteration. Last 
week’s clearances comprised 124,575 tons of coal, 2904 
tons of iron, and 2649 tons of patent fuel. From Bilbao 
there arrived 4439 tons of iron ore, and 2432 tons came to 
hand from other sources. 


The Bristol Coal Field.—Mr. Handel Cossham has lately 
read a paper at Kingswood on a recent discovery of 
coalin that neighbourhood. Mr. Cossham expressed his 
opinion that the Kingswood section of the Bristol coal- 
field contains soelelier the most ancient coal workings, 
probably older than those of South Wales, Somerset, or 
Dean Forest. He proceeded to describe his explorations 
in search of various seams in the locality, and said that at 
the proper distance below the second vein, known as the 
Gilliers end vein, he found a particular and remarkable 
bed of strata, known inthe district as the ‘‘ worm bed,” 
in its proper position in connection with this vein. He 
also knew that if he were correct in his opinion, he should 
find at a distance of some 30 yards vertically above this 
vein, the splendid seam or bed of coal known as the 
Kingswood great vein, which he had no doubt was the 
equivalent of the celebrated 4 ft. Aberdare steam coal 
vein. Driving a drift acros; measures he discovered on 
the 21st of last February the vein known as the Kings- 
wood great vein, lying in splendid position, and on an 
average of 5 ft. thick, or from that to 5ft. 6in. Since 
that time he had been driving on these veins north, 
east, south, and west, and found that he was on the floor 
of the original coalfield with a gentle dip to the west and 
rise to the east of about 3 in. to the yard, and apparently 
extending to the north and east far beyond the bounds ef 
his mineral estate. He did not want to trouble his 
hearers with anything that was merely personal and com- 
mercial, but he was sure they would pardon him for 
saying that not the least interesting feature of this dis- 
covery to him was that it had revealed the existence of 
from 6,000,000 to 8,000,000 tons of steam coal in his 
mineral estate which he had no expectation of having, 
and he could see clearly that for the next fifty to a hundred 
years at least the collieries he worked could go on landing 
a large quantity of coal, at a cost which would enable 
those who worked them to hold their ground against all 
competition. 








FOREIGN AND COLONIAL NOTES. 
Canadian Pacific Railway.—The Canadian Pacific Rail- 
way Company is constructing large stockyards at 
Hochelaga, hoping to obtain live stock traffic through the 
Michigan Central and Credit Valley lines, 


American Telegraphy.—The Baltimore and Ohio Tele- 
graph Company has placed a cable across the Mississippi 
from Bird’s Point to Cairo. It is 635 ft. long, weighs 
10} tons, and contains eight wires. The Baltimore and 
Ohio wires are now ready for work from Cairo north, 





They are to extend down the Texas and St. Louis Rail- 
road to New Orleans and Galveston. 


German Rail Exports.—It appears that rails were ex- 
ported from Germany in the first five months of this year 
to the extent of 53,671 tons. 


Western of France Railway.—Tho Council of Adminis- 
tration of the Western of France Railway Company is 
about to make various improvements in the St. Lazare 
terminus, Paris. The municipality of Paris is about also 
to improve the approaches to the station. 


The Isthmus of Panama.—The Isthmus of Panama 
Canal Company has now accumulated a force of 19,000 
employés and workpeople upon the Isthmus of Panama, 
A good medical service has been organised, and the com- 
pany states that the rate of mortality upon the company’s 
works has not exceeded the corresponding rate upon cor- 
responding works in Europe. 


Gas in Paris.—The revenue of the Parisian Company 
for Lighting and Heating by Gas amounted in the first 
half of this year to 1,459,638/., showing an increase of 
41,017/., or 2.90 per cent., as compared with the corre- 
sponding period of 1883. 


Railway Rolling Stock in Germany.—According to a 
recent official German return there are 11,000 locomotives 
in the German Empire. The aggregate amount of 
capital invested in German railways is now estimated at 
450,000,000/. 

Railroads in Texas.—Texas is largely dependent upon 
railroads for means of internal transportation, the rivers in 
the State not being navigable except for lighters and vessels 
of the smaller size. In 1860, the length of line in opera- 
tion in the State was 307 miles; in 1870, 711 miles, and 
in 1880, 3257 miles. This year the length of line in opera- 
tion has expanded to 6166 miles. 

Another Electric Street Railway.—Cleveland, Ohio, ex- 
pects soon to be able to boast of the first street railway 
operated by electricity in the United States. Successful 
experiments have been conducted for six months past at 
the works of the Brush Electric Light Company by Mr. 
W. H. Knight, one of the inventors of the system, and 
the results have warranted Mr. Knight in putting his in- 
vention to practical use by running an electric line from 
Garden-street to New-street, and up New-street to Quincy- 
street as far as Lincoln Avenue. 

New South Wales Railways.—The Mudgee Railway ex- 
tension has been opened for traffic as far as Rylstone. It 
is reported that the men employed by Messrs. Amos and 


Co., the contractors for the construction of a line between | 


Homebush and Waratah, have struck work in conse- 
quence of a reduction in their wages from 7s. 6d. to 7s. 
per day. About 500 have left work, bringing progress 
on the line to a standstill. 

Victorian Railways.—A line from Castlemaine to 
Maldon has just been opened for traffic. The Victorian 
Railway Commissioners intend to adopt a number of im- 
provements in the management of the colonial railways, 
such as the more frequent inspection and repair of loco- 
motive boilers, and the abolition of the barrier system, by 
which it will be all but impossible for station masters to 
give tickets to engine-drivers in place of the staff, without 
showing the staff to them. 

New Zealand Coal.—The coal trade of the north island 
of New Zealand premises to be extensive. Coal is found 
at the Bay of Islands, where a mine is in full operation. 
At Whangharei two mines are at present working; at 
Raglan coal of good quality has recently been found, and 
at the Mokau a seam of excellent coal is seen cropping 
out to a great thickness for a distance of between 20 and 
30 miles. Besides these places, coal is now being worked 
toa considerable extent at several points on the Waikato, 
and a large seam of coal—between 50 ft. and 60 ft. in 
thickness—on the estate of the late Mr. Foote, on the 


Maramarua Creek, is expected to become a source of | 


supply shortly. 
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5058. Apparatus for Sifting Ballast: R. and G. 
Neal and C. R. Whitmee, London. [6d. 2 Figs.)—The 
apparatus consists of an arrangement of hopper and screens or 


sieves of different gauges hung from a fixed frame or support so as 
to be capable of receiving an oscillatory movement. (October 24, 
1883). 


5430. Using Steam and Hot Air Combined, and 
Construction of Engines in Connection therewith : 

- Turnbull, London. (6d. 3 Figs.)—The engine comprises 
high and low-pressure steam cylinders, hot-air cylinders, and 
pumps. In order to minimise the space between the various 
cylirders and the driving shaft so as to dispense with connecting 
rods, there is mounted on convex surfaces of each of the cylin- 
ders a sliding steam-tight plate covering an elongated slot in the 
cylinder cover and having projecting from it a stuffing-box through 
which the piston rod slides, the rod being maintained in position 
by radial arms and coiled springs. The arms are jointed to the 
cylinder cover at one end and to the crosshead at the other, the 
rod sliding through the crosshead. The coiled springs are placed 
between the cover and crosshead. The piston rods are connected 
by pin joints to their piston and directly to their cranks ; friction 
and wear between the cylinders and their piston on that side 
opposed to the angular thrust is diminished by the use of steam 
or hot air which is admitted by suitable ducts. (November 17, 


5543. Construction of Engines, &c.: L. H. 
Nash, Brooklyn, U.S.A. 15 Figs.J—The working fluid 
after compression is employed to cool the heated portions of the 
engines on its way to the working cylinder. Cold water is in- 
jected into the gas compression chamber with the gases before or 
during compression. The parts subjected to wear are arranged 
so as not to be immediately effected by the heat developed in the 
power cylinder. The storing chamber for the compressed work- 
ing fluid surrounds the power cylinder and working parts of the 
engine, and serves also as a reservoir for water and forthe lubricant, 
the working fluid being thus kept moist and lubricated. The 
back stroke of the piston is aided by the pressure of the com- 
pressed gas in the storage chamber, which acts upon an enlarged 
hollow piston rod. Referring to the illustrations, the working 
cylinder A and operating connections are arranged within a shel 
F forming the storage chamber for the compressed working fluid 
and for water and oil. The valves are also inclosed in the casing. 
Tbe lower end of the cylinder A terminates in an open cylinder 
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forming a bearing for the trunk or hollow rod R which opens into 
the storage chamber, and is thereby operated on its back stroke 
| by the pressure of the stored gases. The piston does not touch 
| the working cylinder, being provided with a packing ring D suited 
| to stand a high temperature. A cap orcover H over its rear end 
| protects it from direct contact with the ignited gases. In the 
| arrangement shown in Fig. 1, the compressed gases pass from 

the lower part of the cylinder into the piston space and through 

the hollow piston rod into the storage chamber. The connection 
| of the piston to the crank is clearly shown in the illustrations, 
| With the parts in the positions they occupy at the time of the 
explosion, the connecting-rod being in such position as to exert 
its greatest power in producing rotation of the crank. The 
eccentrics y! y2 on the crankshaft are connected to the cylindrical 
| valves, as shown in Figs. 2and 3%. The one valve is set quartering 
| to the crank and controls the exhaust, the admission of gaseous 
| products to the compression chamber, and the admission of the 
| compressed gases to the other valves. The cut-off valve operates 
' to cut offthe admission of the charge at any desired instant, to 
| light the charge, and as a pump to compress charges of gas for the 
| lighter. (November 27, 1883). 


5565. Tube and Carriage for the Launching of 
Fish Torpedoes by Means of Gunpowder: A. Sauvee, 
(J. B. G. A. Canet, Paris). (8d. 10 Figs.] 
| arrangement for launching the torpedo allows of the use of an 
| ordinary explosive instead of compressed air or steam, the explosive 
| being fired by means of mechanism and afuze. In order to reduce 
| the effort for firing, there is employed a spring which is tightened 
beforehand so that the gunner having laid the tube can readily 
| fire it whilsttaking better aim. A special arrangement of carriage 
allows greater facility for training the tube without the aid of 
racers, as it adjusts itself to the slope of thedeck. The breech of 
the tube is closed by mechanism which prevents the charge being 
fired unless the breech is properly closed. The charge of explosive 
to launch the torpedo is placed in a cup provided in the breech- 
piece. (November 29, 1883). 


5747. Anchors: G. Tyzack, South Shields. (6d. 
7 Figs.|—A curved toggle bolt is substituted for the crown pin, 
and is attached to the arm of the anchor, so asto work with it in 
such manner that the holding and gripping power is increased. 
The ar refers to his former Patent 3940 of 1876. (December 
15,1 . 





5788. Treating Ores to Purify and Prepare them 
for Smelting: W.R. Lake, London. (C. Cherry, Chicago, 
Ill., U.S.A.) (8d. 2 Figs.J}—This relates to a process of and 
apparatus for treating ores, and has for object to purify ores and 
prepare them for smelting, by freeing or expelling their im- 
purities, such as phosphorus, sulphur, antimony, arsenic, and 
other substances capable of being removed in a gaseous form. 
Another object is to obtain a uniform temperature about the 
183)” so that a more uniform product is obtained. (December 18, 
1883). 





5790. Electrical Conductors, &c.: H. H. Lake, 
London. (C. H. Goebel and G. W. Bratton, Philadelphia, 
| U.S.A.) (8d. 39 Figs.]—This relates to electrical conductors 
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conduits for the same. 
| the conductors which are ordinarily covered with gutta percha, 
and to protect the covering from injurious action of the earth and 


| and underground In order to insulate 
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atmosphere, a coating of tar on whichis wrapped jute is applied. 
A second coating of tar may be applied and wound with tape, the 
whole receiving a coating of tar which forms the surface of the cable. 
The tar employed is preferably Stockholm tar combined with 
linseed oil. Theillustration shows one form of conduit. The two 
tubes AA are coupled together by smaller tubes B and caps C. 
The outer faces of, the caps are formed with nipples, and to 
coincident nipples on opposite caps are attached section wire re- 
ceiving pipes. The pipes are telescopic, being formed in two 
lengths, one sliding freely within the other. Branch pipes H may 
be attached to the nipples. Several other forms of tubes and 
conduits are described and illustrated. (December 18, 1883). 


5791, Mid s-Purifiers: W. R. Lake, London. 
(J. T. Walter, Easton, Penn., U.S.A.) (8d. 9 Figs.]|—This comprises 
a housing or casing, one or more inclined vibrating screens con- 
tained therein, and means for inducting an air current through the 
screens. The objects are (1) to provide means for separating the 
coarser particles from the dust that is taken up by the air blast ; 
(2) in a machine having two or more oppositely inclined screens 
arranged so that the tailings of one screen are delivered to the 
head of the screen below, to provide means for removing the 
larger and hghter specks; (3) to provide means for separating 
the material passing through different portions of a screen; and 
(4) to provide an improved device for operating the rotary beaters 
which clear the bolting cloth. (December 18, 1883). 

5832. Lighting by Hydro-Carbon Vapour; Storing 
Inflammable Liquids: N. L. Pouschkareff, Moscow. 
{6d. 15 Figs.]}—The illuminating apparatus consists of a tube 
closed at one end and there provided with small holes or per- 
forations. The tube is provided with a wick, a free space being 
left at the closed end, in which the vapours are generated, the 
wick not taking part in the combustion. The reservoirs are let 
into the walls, and are filled through the burner by means of a 
system of articulated pipes, the liquid again passing back to the 
burner. (December 21, 1883). 


5856. Electric Batteries: W. P. Thompson, Liver- 
pool. (J. C. Himmer, New York, U.S.A.) [6d. 2 Figs.J— 
An annular series of carbon rods are supported within a suitable 
cell or jar and are connected by means of carbon _. one of 
the rods being provided with a metallic terminal. he zinc elec- 
trode extends between the rods and through the annular con- 
necting plates, and carries at its lower extremity a cup for contain- 


5 














ing mercury provided with a cover by which it is attached to the 
zine and with several apertures so that the mercury can escape 
and amalgamate with the surface of the zinc. Referring to the 
illustrations, the carbon rods A together constitute a single posi- 
tive element of a battery, and the zinc rod B constitutes the 
negative element. Electrical connection is made to the positive 
element by means of the metallic thimble G. The lower extremity 
of the zinc rod extends into a glass cup containing mercury. 
(December 24, 188%), 

5862.. Manufacture of White Lead : G. Hand-Smith, 
London. (6d. 5 Figs.|}—The white lead is manufactured from 
metallic lead by submitting the metallic lead within a suitable 
chamber to the corroding action of acid vapours and air prepared 
ina saturating chamber, introduced under pressure and allowed to 
expand. (December 25, 1883). 


5873._ Obtaining Oil and Gas from Minerals, &c.: 
N. McF. Henderson, Broxburn, Linlithgow. [6d. 8 
Figs.\—This refers to improvements on the apparatus described in 
Specification 1327 of 1873. The minerals are treated at different 
stages in contiguous retorts, and the volatile matters proceeding 
from the partly spent minerals at their second stage are passed 
through the minerals in their first stage, each charge being succes- 
sively subjected to the first and second stages. Referring to the 
illustration, the retorts 11 are formed with inclined bottoms 
descending towards the opposite sides of the bench, and imme- 
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diately beneath them are arched spaces 14 forming the combustion 
chambers, connected by flues 15 with the flue spaces 12. Re- 
generative chambers 15, 16, 17, and 18 are arranged below the 
combustion chambers, and are provided with the necessary flues 
and valves. Two retorts are arranged opposite to or in line with 
each other across the bench, and communicate with each other at 
the top, and when the contents of one retort are going through 
their second stage, the gases pass over from that retort to the 
other retort, and from its bottom by the pipe 22 to the mains 23. 
Steam is supplied by pipes 24. (December 27, 1883). 


5885. Indicating or Signalling Time by Electricity : 





A. G. Brookes, London. (L. N. Downs, Boston, U.S.A.) 
(Sd. 6 Figs.]—The object is to provide a system by which the 
subscribers of a telephone system may be provided with the cur- 
rent time from a single standard clock by signals repeated in con- 
tinuous succession throughout all the minutes of the day, and 
without the necessity of electric clocks or dials. A “repeating” 
clock transmits signals over the telephone lines to the receiving 
instruments. (December 28, 1883). 


5887. Expansion Wrenches, Mandrels, Reamers, 
and Arbors: H. J. Haddan, London (A. LE. Lytle, 
Chicago, U.S.A.) [6d.1—This comprises a hollow shell provided 
With loose dogs in combination with a movable expanding plug, 
and means for drawing the plug in or out to expand or contract 
the dogs. The shell is formed with longitudinal slots having re- 
cessed ends. The dogs are serrated upon their rear faces, and 
are provided with end flanges. The tapering plug has a screw 
shank and inclined and dovetailed grooves in its faces, and is 
moved backwards and forwards by two screw-rods engaging with 
it from opposite ends of the shell. (December 28, 1883). 


5897. Creating Currents of Air or Gas for Venti- 
lating Purposes, &c.: R. Lofthouse, Manchester. 
(6d. 9 Figs.)}—This comprises a stationary tube and a rotating 
cylinder provided with an Archimedean screw blade in its in- 
terior. The apparatus is provided with suitable deflecting plates. 
(December 28, 1883). 


5901. Apparatus for tuperting Step - by - Step 
Motion to Parts of Mechanism: O. W.F. Bill, London. 
(6d, 4 Figs.)—This consists of a wheel or disc with pins or teeth, 
a driving lever with a propelling surface and a stop surface, and a 
spring lever also with a propelling surface andastop surface. (De- 
cember 28, 1883). 


5907. Steam Boilers and their Furnaces: G. 
Stevenson, Airdrie, Lanark. (6d. 7 Figs.)|—The boiler 
comprises an upper horizontal cylindrical shell with the water 
level at about its middle, and a series of tubes attached to the 
side of the shell so as to extend in various directions, and crossing 
each other beneath the shell, in an inclosed heating chamber. 
The upper ends of the tubes extend out beyond the top of the 
heating chamber, and are provided with removable covers, whilst 
their lower ends extend through the side walls, or through the 
bottom partition of the furnace. Each tube is provided with an 
inner circulating tube communicating with the shell. The attach- 
ment of the tube to the cylinder is effected by means of an internal 
distance piece formed with two passages, one at its lower part 
for the circulating pipe, and one at its upper part for the upward 
current. The furnace is constructed on the regenerative principle 
and is provided with suitable valves at each end. he fuel 
feeding apparatus comprises a truck arranged to pass under the 
grate bars, and provided with spaces for coal, the tops of the spaces 
being left directly beneath openings left between the grate bars 
ateach side of the middle. Two pistons formed with curved 
ruided racks are employed to push the coal through the openings. 

he rack teeth are acted on by asingle pinion, and are made of 
zig-zag form, each tooth having a middle part inclined in one 
direction, and lateral parts inclined in the reverse direction. 
(December 29, 1883). 


5919. Rotor Blowers, Exhausters, and Pumps: 
W. and E. day, Birmingham. (6d. 25 Figs.)—The 
blower consists essentially of a case nearly oval in cross section, 
and containing two rotating diaphragms having in cross section 
a figure resembling generally the numeral 8. These diaphragms 
rotate in opposite directions, a current of air being drawn in 
on one side of the case and forced out at the opposite side. (De- 
cember 29, 1883). 


5921. Machinery for Cutting Sheets of Steel and 
other Metals: W.T. Beesley, Sheffield. (td. 2 Figs.)— 
Pairs of cutting discs mounted upon spindles rotating in opposite 
directions are employed, the edges being sufficiently close to cut 
or divide the steel. Each pair of cutters is so adjusted that as the 
steel to be cut is passed forward a separate and distinct cut is 
made therein. (December 29, 1883). 


5926. Dynamo-Electric Machines and Electric 
Meters: S. Z. de Ferranti, London. [ls. 6d. 20 Figs.J— 
In order to construct a machine in which a continuous current 
may be produced without the aid of a commutator a good con- 
ducting, non-magnetic, metallic disc is revolved between two fixed 
annular poles of an electro-magnet, the pole on one side of the 
dise being an N pole and on the opposite an S pole, the outerends of 
the poles being connected to form a horseshoe magnet. Each 
annular pole-piece is surrounded by insulating exciting coils. The 
dise revolves in a fixed metallic casing and contact is made 
between the outer edge of the disc and the casing by means of a 
film of mercury ; or rubbers lubricated with mercury may be em- 
ployed. The current is collected from the axis by bosses surrounded 
by fixed casings filled with mercury or by rubbers. The parts 
with which the mercury ccmes in contact are coated electrolyti- 
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bulging device and thence over a ring located midway between 
lai 


the holding discs that “agen the staves outwards and maintains 
them in bulge shape, the ends of the staves being confined in the 
grooves, The ring is connected to a support, which, when about 
two-thirds of the barrel form is placed around the ring, is made 
to automatically release it and it is retained by the staves already 
in place. The truss hoops are then forced on and the ends of 
the staves spring inwards against the inner walls of the grooves of 
the discs and the barrel is trussed. One of the discs is then 
drawn back to discharge the barrel; and the ring is collapsed 
and withdrawn. (Di ber 31, 1883). 


5971. Ornomenting. or Polishing Stone, 
&c.: W. and T. Brindle, Upholland, Lance. {[é. 
5 Figs.|—A revolving or reciprocating surface is caused to alter- 
nately bear against the surface of the stone to be dressed, and 
then to be parted from it sufficiently to receive a layer of fresh 
sand or water between the rubbing surface and the rubbed. (De- 
cember 31, 1883). 


5978. Manufacture of Carbons for Incandescent 
Electric Lamps: J. W. Swan, Bromley, Kent. (6d. 
2 Figs.|—The fil ts are factured from a solution of 
nitro-cellulose in acetic acid or other solvent combined or not with 
other carbonisable material, or from nitro-glucose rendered plastic 
by heat, This material is pressed through holes in dies so as to 
form filaments of the required length, thickness, and section. 
The filaments as they issue from the dies are projected into alcohol 
or other liquid which has the effect of giving coherence to the 
issuing thread. The illustration is a vertical section of the appa- 











ratus employed, The strong metallic cylinder A is closed by a 
cover held down by a cap piece which is screwed down so as 
to compressthe packing Dto givea tight joint. The pipe E from 
the reservoir of acompressing pump leads to the interior of the 
part A, which is lined with a glass cylinder terminating in a 
nipple piece or jet, through which the material is slowly forced 
by the pressure of the air into a vessel containing alcohol or its 
equivalent. The filament is then treated with a solution of 
hydrosulphate of ammonia or other deoxidising agent, is washed, 
carbonised, and afterwards bent to shape. (December 31, 1883). 


5979. Regenerative Coke Furnaces: A. J. Boult, 
London. (Schlesiche Kohlen und Koks Werke, Gottesberg, Ger- 
many). (6d. 13 Figs.|—The Siemens regenerators are combined 
with ordinary horizontal coke furnaces. The removal of the gases 
from the furnaces is effected by the pressure of the products of 
distillation, the regulation of this pressure being employed to 
prevent an access of air being drawn into the furnaces, and the 
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consequent burning of the product. Referring to the illustration, 
coal being introduced, the gases evolved rise through tubes into 
the hydraulic main, and then pass through the channel E into the 
regenerator and to the combustion chamber, where they are 
ignited and pass by the other pair of regenerators to the chimney. 
When the regenerators are sufficiently heated the draught is re- 
versed. (December 3], 1883), 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
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cally with iron. Insulating wires opening into the chamber sur- 
rounding the disc at different distances from the axis are employed 
for ascertaining the height of the mercury. The illustration shows 
a longitudinal section of the machine; A B are the cylindrical 
magnet poles connected to form a horseshoe magnet by outer 
cylinders A’ B'. The exciting coil is preferably in the form of a 
conducting strip C set edgewise as shown. The case E in which 
the disc D rotates is insulated at its exterior. The bosses G of the 
disc revolve in chambers H filled with mercury. II and K are 
passages for the mercury. In a modification the iron pole-pieces 
are dispensed with, the disc revolving between two insulated con- 
ducting coils. The electric meter is composed of a circular bath 
of mercury or other conducting liqnid through which the current 
to be measured is made to pass radially, and is also made to pass 
through insulated conducting coils surrounding the circumfe- 
rence of the bath or of a magnet pole placed above or below it. 
The rotation of the mercury caused by the passage of the current 
is measured by suitable recording mechanism. (December 29, 


5967. Barrel Forming Machines: P. M. Justice, 
London. (fF. Myers, Hamburg, Germany). {8d. 7 Figs.}—The 
discs whereon the staves are arranged are stationary and have 
grooves into which the staves are pushed through notches in the 
outer rims of the grooves and around in the grooves to make the 
form, The staves, prior to entering the grooves, pass overa 





lted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








THE ALOLUS WATERSPRAY VENTILATOR.—Amongst the 
most recent applications of the olus waterspray system 
of cooling, ventilating, and warming, are those which are 
being made for St. Mary’s Church, a the University 
of North Wales at Bangor, Mr. Findlay’s House, Edin- 
burgh, and the Clerks’ Café, Liverpool. 


AMERICAN RAILROADS.—There were transported last 
year over the railroads of the United States 400,453,439 
tons of freight, the value of which, at only 25 dols. per ton, 
would have exceeded 10,000,000,000 dols. The total length 
of the track worked was 149,183 miles, of which 78,491 
miles were laid with steel rails. The number of loco- 
motives employed was 23,823 ; of freight cars, 748,661 ; of 
passenger cars, 17,879; of baggage, mail, and express 
cars, 5948, 





Civit AND MEcuHANICcAL ENGINEERS’ Socigty.—The 
members of this Society on the 14th inst. visited the East 
and West India wagons new docks at Tilbury. The 
party was conducted over the works by the resident 
engineer, Mr. Donald Baynes. After these works had 
been inspected the party proceeded to the Clarendon 
Hotel for luncheon, and afterwards by special boat to 
Thames Haven to inspect the petroleum stores over which 
rd were conducted by the engineer, Mr. William C. 
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The Collieries, Coalfields, and Minerals of New South 

Wales, Australia. By AL¥RED J. G. Swinney, Author 

of ‘Handbook to the Examinations for Colliery 

Managers’ Certificates of Competency.” London: 

Colliery Guardian Office. 

Tus little volume is the result of the author's 
observations during a five years’ residence in New 
South Wales, where he had special opportunities 
of getting information respecting the coaltields. Ac- 
cording to the author the coal measures extend 
from the 29th to the 35th parallel of south latitude, 
and crop out to the water’s edge along many miles of 
seaboard. The area shown upon the map as the 
probable coalfield is about 15,430 square miles. 
This presumably once constituted a single coal 
basin, but since its formation the strata and seams 
near the outcrop have been thrown into a series of 
synclinal and anticlinal curves by upheavals and 
disturbances of the strata. In the year 1879 the 
total output of coal was 1,583,380 tons from 27 
collieries, and it is probable that in 1883 it reached 
2,000,000 tons. At the former date, 621,087 tons 
were exported to colonial ports, 376,962 tons to 
foreign ports, chiefly San Francisco, Hong-Kong, 
and India, and 583,331 tons were consumed in the 
colony. There are two carboniferous strata, the 
upper and the lower, separated by millstone grit, 
carboniferous limestone (represented by a fine con- 
glomerate), and series of shales and mountain lime- 
stones, the whole belonging to the Upper Paleozoic 
epoch. Mr. Swinney goes through each district 
of the coalfield, giving the name and chief charac- 
teristics of the mines, including a section of the beds. 
Incidentally he mentions many localities where the 
presence of the coal is apparent, and where capital 
would find remunerative employment. In some 
cee there have been found beds of very rich 
<erosine shale, or oil-bearing cannel coal. Two 
companies are in operation, manufacturing large 
quantities of first-class illuminating oil from the 
shale, and also shipping a considerable quantity to 
England and elsewhere for gasmaking. 

The subjects of iron, copper, tin, silver, lead, and 
gold are briefly treated, but enough is said to show 
that the mineral wealth of the colony is very con- 
siderable, and that when labour is cheaper and 
capital more plentiful, far larger industries will arise. 
The author is not very minute in his information, 
nor is it always up to date, but he says enough to 
givea good general idea of the mineral resources of 
New South Wales. 





Steel and Iron ; Comprising the Practice and Theory of the 
Several Methods pursued in their Manufacture and of 
their Treatment in the Rolling Mills, the Forge, and the 
Foundry. By Witt1iAM Henry GREENWOOD, F.C.S. 
Assoc. MSI.C.E., M.I.M.E., Associate of the Royal 
School of Mines. With Ninety-seven Diagrams from 
Original Working Drawings. London: Cassell and 
Co. (Limited). 

Mr. Greenwood has undertaken in the volume 

before us to treat of a very big subject in a small 

space, and the result is that he fails in many cases 
to do justice to his undoubted ability to deal with 
the question. He proposes to write for both ‘‘ the 
general student of the branch of technical science 
of which it (the book) treats, and to offer to the 
intelligent workman a succinct statement of the 
scientific principles upon which depends the success 
of the several processes conducted and superintended 
by him.” It is difficult to determine whether the 
workman is sacrificed to the student, or the student 
to the workman ; whether the reader is too often 
supposed never to have been brought in practical 
contact with the production of iron and steel, or 
whether his knowledge on certain points is too often 
taken for granted. As a matter of fact, in writing 
a work of the class under consideration, the distinc- 
tion between workman and student should be 
obliterated. No workman could consult*Mr. Green- 
wood’s work without becoming a student, whilst no 
student, unless he were in some sort a workman, 
and practically engaged in the production of the 
iron and steel, can hope to get definite and useful 
information from any work, however exhaustive. 

In fact, the ‘‘ general student” is a nuisance, and 

we too often find space devoted to an endeavour to 

instruct him on points that he could not fail to 
know after ever so short an actual apprenticeship. 

Bearing these facts in mind, cne is the more sur- 
rised at the vast amount of information the author 
as contrived to pack within the two covers of his 

book, 





Starting with a chapter on the explanation of 
terms, the three subsequent chapters are devoted to 
refractory materials, the ores of iron, and the 
metallurgical chemistry of iron. Pig iron and the 
various methods of its production is followed by an 
account of different forms of blast furnaces, hot- 
blast stoves, and blowing engines, after which there 
is a chapter on casting and the foundry. Wrought 
iron and its various methods of production, with 
descriptions of the plant used, occupies the middle 
part of the book ; a chapter devoted to mechanical 
puddling being one that will be perhaps of most 
interest to the majority of Mr. Greenwood’s readers. 
The last half-dozen chapters are devoted to a de- 
scription of the various methods by which steel is 
produced. Some of the direct processes in which 
it is obtained direct from the ore are first briefly 
treated of, after which descriptions are given of the 
manufacture of blister steel by cementation and its 
subsequent conversion into shear and crucible 
steel. Other less known methods of producing 
steel are also described. 

The Siemens open hearth process, the Siemens- 


Martin process, and the Bessemer process, are then |- 


as fully treated of as space will allow. The basic 
process is also well described, recent modifications 
being mentioned bringing the whole fairly upto date. 

A last chapter is devoted to the production of 
homogeneous steel ingots, and the fluid compression 
of steel both by the Whitworth hydraulic system 
and the steam pressure system of Mr. Jones, of the 
Edgar Thomson Works. The manufacture of com- 
pound armour plates is also briefly described. 

The final paragraph in the book is reserved for a 
reference to the details of the manufacture of steel 
castings. It is a subject on which the readers of a 
book by Mr. Greenwood might reasonably hope to 
gain valuable information. Our author intimates, 
however, that all the particulars are secrets of too 
valuable a nature to be revealed. 

On the whole the work is a valuable addition to 
literature of the class it represents. The numerous 
illustrations are well executed, and although several 
of them come to us in the familiar guise of old 
friends they all thoroughly illustrate the text. There 
is also a useful index attached. 





Technologisches Warterbuch, in Englischer und Deutscher 


Sprache. Von Gustav Ecer. Revised by Orro 
Branpes. Friederich Vieweg und Sohn, Braun- 
schweig. 


At a time like the present, when industries 
and sciences are not only growing rapidly, but 
when new industries, based upon the rapid advance 
of science, are actually created, technological dic- 
tionaries soon get behind time, and a volume that 
ten years ago might have justly been called 
efticient, would be sadly wanting in a great many 
instances to-day. New industries create new words 
and necessitate new dictionaries, and however 
well any one may be up in two or more languages, 
he will at times find the necessity of referring toa 
dictionary ; nothing is then more annoying than to 
discover, that on the particular subject in question, 
the dictionary does not contain any more than the 
searcher knows, or worse still, gives a term as 
an equivalent, which the searcher knows is wrong. 
No one will deny that to compile a_ technolo- 
gical dictionary is a task too great by far for 
one individual, and very difficult, however many 
brains may be employed in it, but it is only when 
this extremely difticult and tedious task has been 
satisfactorily solved, that a technological dictionary 
worthy of the name can be produced. When in 
1853 the first technological dictionary in German, 
French, and English, compiled by Beil, was 
introduced into the learned world by Professor 
Karmarsch, the volume enjoyed a well-deserved 
reception and kindly criticism, and as the first work 
of its kind it was undoubtedly excellent, but to-day 
one would in vain search its pages for many a 
word that is already so much common property 
that any good ordinary dictionary contains it. 
Later editions have, from time to time, brought 
this excellent work fairly up to date, and it still 
maintains its position as one of the best of techno- 
logical dictionaries. A very recent and excellent 
offspring is the volume we have to-day before us for 
review. Thanks toa judicious subdivision of labour, 
the author of this dictionary has produced a really 
valuable book, which, though only embracing two 
languages, English-German and German-English, 
treats these two well and exhaustively, and, best of 
all, correctly. At present, we are only in possession 
of the first part, ‘* English-German,” which covers 





about 700 large octavo pages closely printed, still 
the selection of type is such that the utmost order 
and clearness prevail. The dictionary is very ex- 
haustive, and, while specially treating all subjects 
connected with architecture, engineering, chemical 
and mechanical technology, mining and physical 
science, it also devotes considerable space to such 
remote subjects as botany and zoology. We can 
confidently recommend the work to every one who 
has to work in English and German technical 
terms. Typography and paper are of the usual good 
quality of Messrs. Vieweg and Son’s publications. 
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THE MANCHESTER SHIP CANAL. 

In former issues of our journal we have published 
the plansand arguments of the promoters of the Man- 
chester Canal Company, and, as the recent action 
of the Select Committee in the House of Commons, 
in unanimously rejecting the Bill, has created a 
widespread surprise throughout the United King- 
dom, the Bill having previously passed the Select 
Committee, of the House of Lords, we now propose 
to present to our readers a synopsis of the engineer- 
ing objections to the scheme which the opposers 
presented to this Committee. 

The technical controversy over the Bill was one 
of the most remarkable which has ever occurred in 
Great Britain. Able Queen’s counsel examined 
before the Committee some of the most widely 
known engineers of Great Britain and America 
both for and against the scheme, and it is currently 
believed that, at least, 300,0007. have been ex- 
pended by the contestants. 

Mr. E. LeaderWilliams, who designed the pro- 
posed canal, defended his project with great ability 
and was supported by Mr. Abernethy and Mr. 
Brunlees, both ex-presiderts of the Institution of 
Civil Engineers, and by Mr. Messent, engineer of 
the Tyne, Mr. Deas, engineer of the Clyde, Mr. 
Fowler, engineer of the Tees, and several others. 

Among the engineers who appeared for the 
opposers were Sir Joseph W. Bazalgette, President 
of the Institution of Civil Engineers, and engineer 
to the Metropolitan Board of Works ; Sir Frederick 
Bramwell, F.R.S., Vice-President of the Institution; 
Mr. Thomas Stevenson, engineer to the Northern 
Lighthouse Board, the Foyle, &. ; Mr. George F. 
Lyster, engineer to the Mersey Docks and Harbour 
Board; Mr. Robert Manning, chief engineer of 
Public Works in Ireland ; Mr. Harcourt, engineer 
tothe Hull Albert Dock; Mr. Deacon, engineer 
to the Liverpool Water Works; Professor Sir 
William Thomson, F.R.S., and Captain Graham 
H. Hills, R.N., surveyor. The Mersey Docks and 
Harbour Board engaged the additional services of 
the American engineer, Mr. Eads, who was re- 
quested last winter to make an inquiry into, and 
report to the Board upon, the physical conditions of 
the estuary, and especially upon the probable effects 
which the proposed works of the Canal Company 
would have upon the Mersey bar, and the access to 
their docks. 

The question turned almost wholly upon the prob- 
able effects which would be produced in the Mersey 
if the works of the promotors were permitted to be 
constructed in it. These works were to consist 
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mainly of two parallel training walls from Astmoor 
Marsh to Garston, about ten miles long, to be 
locaied through the middle of the estuary, with an 
auxiliary line of similar works to Ellsmere Port. 
Neither line was intended to be built above the tops 
of the sandbanks through which they were to pass, 
that is, 12 ft. or 14 ft. below high water. 

The result of Mr. Eads’ studies of the subject 
brought to light some remarkable facts regarding 
the tidal flow and the deposits of the estuary, which 
were graphically placed before the Committee by 
diagrams which we reproduce. His argument, based 
on well-known and accepted laws relating to hydro- 
dynamics, and especially to sediment bearing rivers, 
which he briefly explained to the Committee, was 
thoroughly logical, while his diagrams presented at 
a glance undisputed facts relating to the estuary 
which were not only novel but very suggestive. 

Fig. 1 is a copy of the tidal diagram of the 
River Mersey furnished to Mr. Eads by Captain 
Hills, R.N., showing the various heights of a 
spring tide at the bar ; at George’s Pier in Liver- 
pool ; at Garston, Stanlow Point, Halehead, Run- 
corn, Fiddler’s Ferry, and Warrington, the head 
of the tidal flow ; Fig. 2 was constructed to show 
the movements of the tide, on the line of the pro- 
posed works. By this it is seen that the highest water 
occurs at Garston and at Halehead, distant six miles 
from each other, at the same moment of time, and 
that when high water occurs at these points, but 
little difference exists in the level of the water's 
surface between them. At high water the tide at 
Garston is about 32 ft. above extreme low water at 
that point, the range of the tide being greater there 
than at any other place in the estuary. After high 
water occurs at these two points, the surface of 
the estuary between them remains comparatively 
level for two hours and forty minutes, during which 
oy the water falls at each one of these places about 
134 ft. 

The aggregate superficial area of the shoals in 
Liverpool Bay exposed during low tide is estimated 
at thirty-five square miles. Over this enormous 
surface an equinoctiai spring tide rolls in to the 
height of 30 ft., and, being highly charged with 
sand, rushes up through the narrow channel at 
Liverpool—about 2800 ft. wide and 70 ft. deep— 
over a sandstone bottom, with great velocity to 
the upper reaches of the estuary, with little or no 
loss of rapidity. The total superficial area of the 
estuary between Dingle and Runcorn is 274 square 
miles. During low water about twenty square 
miles of this area is covered with huge shoals of 
sand and earthy matter. The average width of the 
estuary between Garston and Halehead is about 24 
miles. These extensive sandbanks are from 20 ft. 
to 25 ft. above water when the tide is down, conse- 
quently when the high tide has covered them and 
the water is comparatively free from current, 
the sand with which the water has been charged 
falls all over the tops of these banks, as well 
as in the channels between them, and as little 
or no current is created for two hours and forty 
minutes after high tide, and not until the 
water has fallen 13} ft., it follows that a large 
area of the tops of these banks are then high and 
dry above water, and out of reach of any current 
whatever. Diagram Fig. 2 was constructed by 
Mr. Eads to illustrate graphically the different 
slopes of surface which the water assumes after this 
two hours and forty minutes of quiet repose, and 
thus it gives an idea of itsvelocity. Supposing high 
water occurs at noon, then it will be seen from the 
diagram that while little or no slope has occurred 
during the first two hours and forty minutes, after- 
wards, the slope from Halehead to Garston in the 
next hour and twenty minutes, or at four o’clock, 
has increased by the fall of the water at Garston to 
103 in. per mile. At five o’clock this slope has 
increased to 17} in. At six o'clock it has increased 
to nearly 26 in. At seven o’clock it has the 
enormous slope of 294 in. per mile, and at the end 
of the eighth hour, the tide then having begun to 
fall rapidly at Halehead, it is still 21} in. per mile. 
From these facts it becomes apparent that for a 
period of five hours and twenty minutes, after 
the tide has fallen 134 ft., a most vigorous cur- 
rent is maintained in the low-water channels of 
the estuary, but the sandbanks at this time are 
entirely dry and out of the reach of all current 
except where the bases of the banks form the sides 
of these channels. Here this rapid current is 


engaged during five hours and twenty minutes after 
every high water, in undermining and tumbling 
. down these sandbanks which are being as constantly 





formed by the depositions of every high tide. 
low-water channel is therefore continually shifting 
its location. 

Mr. Eads called attention to the chart of Ad- 
miral Spratt, conservator of the Mersey, whose 
duty it is tc keep this low-water channel buoyed for 
the benefit of the navigation of the estuary. This 
chart was published in 1880 (see plan, Fig. 3, page 
193). It shows that from 1825 to 1880 every portion 
of the estuary above Garston has been occupied by 


the wanderings of this low-water channel, and that, 


what are high sandbanks to-day, were deep low- 
water channels a few years ago. It is therefore 
plain that as the first currents of the ebb are too 
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sluggish to reduce these banks, the only possible 
means of arresting their growth, and carrying back 
to the sea the semi-daily additions of sand de- 
posited on them by every high tide, is through the 
energetic action of this low-water channel, which is 
continually undermining them, the process being 
perfectly analogous to what is known as “the 
caving banks” on the Mississippi River. Mr. Eads 
drew attention to the fact that the power of flowing 
water to transport sand in suspension, increases with 
the square of the velocity of the water. Inthe bend 
of a river where a current of four miles exists, it is 
not at all unusual for the current on the opposite 
side or point, to be only three miles per hour. The 
current in the bend would therefore carry sixteen 
units of sediment, while that on the point, flowing 
at three miles an hour, would carry but nine, or but 
little more than half as much ; hence a rapid erosion 
would occur in the bends because there the water 
would take up more sand and thus steepen the 
shore and cause it to fall down, while on the point 
the feebler current would drop the surplus of its 
load and build up the shore. Where two bends 
approach each other by this caving-in process, they 
ultimately connect and form what is called a cut-off, 
and thus radical changes occur in the location of the 
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channel. Fig. 4 shows a general plan of the en- 
| trance to the Mersey. 

From two surveys of the estuary made by Cap- 
_ tain Hills, R.N., in 1871 and 1881, Mr. Eads pre- 
‘ena two sets of charts to show the areas of sand- 
| banks which would be exposed at different hours 
‘after high tide, both for 1871 and 1881. These 
charts, shown by Figs. 5 to 11 inclusive on pages 196 
and 197, we reproduce in the order in which they were 
brought to the attention of the Committee. They 
present some very curious facts. Fig. 5(1881) shows 
an area of 3200 acres (five square miles of sand- 
| banks dry at two hours and forty minutes after high 


| 


| water; Fig. 6 shows, at four o’clock, 8150 acres 
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(12? square miles); Fig. 7 shows, at five o’clock, 
11,000 acres (173 square miles) ; Fig. 8, extreme low 
water, shows 13,000 acres (205 square miles), leaving 
only about seven square miles of the area of the 
estuary between Dingle and Runcorn, covered with 
water. Chart Fig. 9 shows, that in 1871, at two hours 
and forty minutes after high tide, there were 3260 
| acres (5;'5 square miles) of banks uncovered, or only 
| one-tenth of a mile more than at the same hour in 
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LOW-WATER NAVIGATION CHANNELS OF THE MERSEY ESTUARY. 
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- | 1881; Fig. 10 shows, at four hours after high tide, 
2 ah 39 ENTRANCE to tHe MERSEY Paiw’ | during the year 1871, 8470 acres (13} square miles) 
ee eS i uncovered, as against 8150 acres (12? square miles) 
in 1881, and Fig. 11 shows that in 1871 at low 
water, there were 13,120 acres (204 square miles) 
uncovered, as against 13,000 acres (204 square 
miles) in 1881. Theareas, estimated from these two 
surveys, bear wonderful testimony to the fact that 
the depositing process of the high tide, and the ex- 
cavating operations of the low-water currents, main- 
tain a remarkable condition of equilibrium while 
preserving the tidal capacity of the estuary intact. 

The low-water channels shown on the two sets of 
charts, however, furnish another important fact in 
supporting the argument of Mr. Eads, namely, that 
the channel in 1871 was near the Cheshire shore, 
whereas in 1881 it followed the opposite side of the 
estuary, showing a very extensive alteration made 
in its location during ten years. The charts of 1881 
also indicate the location of the proposed estuary 
works. The solid lines show what portion of these 
works would be dry at different hours during the 
ebbtide. At two hours and forty minutes, a portion 
would be dry through the shoals then exposed, 
while at four o’clock they would completely intersect 
the low-water channel opposite Halehead, and at 
five o’clock they would be dry thoughout their entire 
length. Of course the wandering of the low-water 
channel would be wholly stopped by the proposed 
works, as the chief discharges of the ebb would 
occur through the new passage. 

The importance which attaches to the fact that 
the quantity of sediment which the water is capable 
of transporting, increases with the square of the 
velocity, is clearly seen in the argument of Mr. 
Eads, and it received very remarkable cunfirma- 
tion from the testimony of Dr. Burghardt, and Mr. 
Deacon, engineer to the Liverpool Water Works, 
who made a number of careful experiments to de- 
termine the quantity of sediment carried by the 
water at different stages of the tide. The experi- 

“F SBR/¢: : ments of Dr. Burghardt, which were in evidence 

ZMILES Soundings in het low Woterafa. Spring T:de 10 het ¢ 6 yi before the Select Committee of the House of Lords, 
below the level of Old Docks Sill at Liverpool. iz 5 were especially conclusive. At one hour after high 
Fic. 4. tide, he found that one gallon of water held only 
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3} grains of sand in suspension; at 2.45 hours 
19.95 grains ; at four hours it held 34.65 grains, and 
at six o'clock 46.53 grains. 

It had been claimed by the promoters that the 
sand composing these banks, was shifted by wave 
action, or what was called transposition, from side 
to side of the estuary, and was not caused by the 
fretting of the banks. This, Mr. Eads showed, 
was simply impossible, by explaining to the Com- 
mittee the manner in which waves transport sand. 
This can only occur where the water is so shallow 
that the crest of the wave feels the resistance 
of the bottom. It is limited therefore by the 
height of the wave. The estuary is too small 
to make high waves possible, and this trans- 
latory wave action could not disturb sand, he 
believed, more than 10 ft. or 12 ft. deep in 
it, and at that depth it would be very slight. 
Besides, wave action is invariably directed towards 
the shore, from the fact that waves travel more 
rapidly in deep water than they do in shallow 
water, hence, if they are running parallel to the 
shore, the shore ends of the waves run more slowly, 
and the result is that the wave comes obliquely 
upon the shore, hence waves always carry sediment 
to the shoreand not from it. Wave action, there- 
fore, has a tendency to gradually diminish the tidal 
capacity of all estuaries by making deposits on their 
shores, but this is a very slow process and may be 
called a geological one. The proof which he ad- 
duced in support of the fact that during the two 
hours and forty minutes of freedom from strong 
current, which occurred immediately after high 
tide, the sediment was dropped upon the bottom of 
the estuary, consisted in an explanation of the 
manner in which solid matter is held in suspension 
by the water. Ifthe finger be dipped in water an 
then applied to dry sand a certain amount of the 
sand will cohere to the finger. This is caused by the 
cohesion of the particles of the water to the surface of 
these grains of sand, and as the superfiees of the 
grains only increase with the squares of their 
diameters, while their solidity or weight increases 
with the cubes of these diameters, the larger particles 
require more current and more cohesive force to 
hold them in suspension, therefore they are the 
first to fall with the slightest checking of the cur- 
rent. The law which controls the frictional re- 
sistance of the flow of water shows that this re- 
sistance does not increase with the weight or the 
depth of the water, but simply with an increase of 
surface of the bottom in contact with the water. 
Volume and slope of surface comprise the elements 
which produce the current. The slope of the bottom 
of the channel has nothing to do with creating it. 
There will be no current where there is no slope 
in the water’s surface if the bed of the stream be 
ever so steep. The friction of the bed is the chief 
element which retards the current, hence friction 
acts like the brakes to a railway train going down 
hill. It regulates the velocity of the current. 
There being greater volume in the deep channels 
with the same slope of surface, there must neces- 
sarily be less proportinate resistance from friction, 
consequently the most rapid currents will be where 
the channel is deepest. During the subsidence 
of this 13} ft. after high tide, there will be com- 
paratively no current over the shoals above Garston, 
because of the want of slope of surface; the 
currents induced by the subsidence of this 
134 ft. of water will be in the deep channels and 
not over the tops of theshoals. Below Garston the 
currents during this subsidence are still stronger, 
because there there is a greater slope, as the tide 
has already fallen at Liverpool. 

The low-water currents from Runcorn down to 
Garston during the ebb, have great rapidity. This 
velocity they lose to a very considerable extent 
below Garston, and hence they are unable to carry 
the chief part of their burden to any great distance 
below that point. Here it is dropped by the last 
part of the ebb. When the next ebb first com- 
mences at Garston and Halehead, the water has 
been relieved of its charge of sand by its comparative 
quiescence, and the rapid currents which are created 
below Garston by the subsidence of this 13} ft. of 
water then take up the sand which was left there 
by the previous ebb. The water which first 
produces these currents below Garston leaves its 
load of sediment above there, and it is thus in 
condition to take up more whenever sufficient 
current is imparted to it, and this it gets in 
that part of the estuary which lies below Gar- 
ston. The first of the ebb, therefore, transports 
the sand from below Garston to the sea, while the 





more energetic but smaller low-water currents, in- 
duced by the last four or five hours of the ebb, 
bring it from the upper part of the estuary down, 
where it remains until the commencement of the 
nextebb. It is not swept back by the incoming 
tide for the reason that this comes in over the shoals 
in Liverpool Bay with great rapidity and is fully 
charged with all the sand it can carry, therefore it 
sweeps on to the upper reaches of the estuary 
without being able to take up any additional load 
in its lower part. 

It was the unanimous opinion of all the en- 
gineers who appeared in opposition to the scheme, 
that the proposed training walls would stop the 
fretting process or shiftings of the low-water 
channel, and that this process was absolutely 
necessary to prevent a reduction of the tidal capa- 
city of the estuary, and that the depth on the bar 
of the Mersey depended wholly upon the magnitude 
of this basin. If it were reduced, the bar would 
become shoaler. The argument of Mr. Eads, forti- 
fied as it was by the diagrams we publish, seems 
absolutely unanswerable. 

Mr. Eads, while before the Committee of the 
House of Lords, was asked the question, ‘‘ What 
would you do, supposing you had to make Man- 
chester a port?” He replied, “‘I should bring the 
canal down through the land to Garston, and have 
its terminus there.” He added, ‘‘ This is the im- 
pression that I have without any study whatever upon 
the subject.” The question was repeated to him be- 
fore the Committee of the House of Commons, and he 
replied that he had given the matter some study since 
the question was asked by the Committee of the 
Lords, and that he had seen a plan designed by Mr. 
G. F. Lyster, engineer to the Mersey Docks and 


d| Harbour Board, to bring the canal along down the 


Cheshire shore, which would avoid crossing the 
Mersey River. He believed that this could be done 
with decided benefit to many interests, and at quite 
as little cost as where the promoters had located it 
in the middle of the estuary. There the whole 
ten miles of it would be of no use to anybody but 
Manchester ; whereas if the canal were brought 
round the Cheshire shore, it could be constructed 
with less money and with less uncertainty as to the 
cost of it. The dredging operations could be 
carried on without being affected by the tide. He 
had not sufficient data, nor had he made sufficient 
study of the subject, to say absolutely that he would 
follow the plan of Mr. Lyster without modification ; 
but he could say, without any reservation whatever, 
that that plan was entirely practicable, and he be- 
lieved that if it were adopted it would remove the 
objections which he understood the Mersey Docks 
and Harbour Board make to the present scheme. 





OANADIAN PACIFIO RAILWAY. 
No. XVIII. 


SumMIT oF THE Rocky Mountains To KaMLoops. 


Tue Kicking Horse River, which owes its name 
to the Pass, is said to have been so named from an 
animal employed by Dr. Hector, who was the 
geologist on Captain Palliser’s expedition to survey 
and mark out the international boundary ; but it 
would, with far more propriety, be called the Bow 
River Pass, as that fine stream conducts the railway 
over 120 miles into the heart of the Rocky Moun- 
tains, and is only left within five miles of the 
summit, where it is still a rapid river 50 ft. wide 
and running at five or six miles an hour. At the 
Bend, where the railway leaves it to follow one of 
its tributaries, it sweeps away to the north, and up 
its still broad valley there is another practicable 
route for a road in connection with the Howse 
Pass completely through the mountains. The work 
of construction was delayed for a short time when 
the rails were laid to within five miles of the summit 
to determine which of these routes should be 
adopted, and when the Kicking Horse Valley was 
chosen the rail-laying was continued and completed 
to the summit before the last year’s operations 
were concluded at the point now called Stephens. 
At five miles east of this the course of the railway 
leaves the main river and follows the lateral valley 
of the Bath Creek running nearly west, and four 
miles up this it takes its course up the valley of a 
still smaller creek called Summit Creek, which is fol- 
lowed to its parent lake in the well-defined passage 
at the dividing of the waters. In this picturesque 
mountain pass, 5300 ft. above the sea, and sur- 
rounded by the most sublime scenery, the great 
mountains lifting their snowy peaks on either side 





over a mile in height above one’s head; and their 
huge flanks, ‘‘ rock-ribbed and ancient as the sun,” 
overlooking the narrow defile, it seems as if nature 
had purposely carried out this singular notch 
through the great backbone of America for the 
object to which it has been now applied. For the 
last 50 miles the scenery has gradually become 
more enchanting and stupendous; where first 
approached, the; Rocky Mountains present an 
immense mineral precipice which seems to forbid 
any route through the almost perpendicular moun- 
tain range. As the river sulle discloses itself a 
charming variety of cliffs and mountains is exhi- 
bited, in which each separate peak seems to have 
an individuality distinct from all its fellows. One 
huge rocky mass called Castle Mountain looks down 
over the Bow River, which almost washes its feet as 
if it were the great castellated mansion of the 
genii of these everlasting hills. In another place 
the vertical sides approach each other, and 
remind one of a great donjon keep on each side 
of the pass, which one can fancy as the en- 
trance to the mysterious heart of the majestic 
edifice of which they seem to be the fitting sen- 
tinels. Then a perfect cone is revealed piercing 
the sky, whilst perhaps a glacier hangs upon its 
flank in threatening danger to the regions below, 
and this is followed by scores of other shapes, all 
massive, all beautiful, all sublime, and reading an 
awful lesson to the beholder of the littleness of man, 
and of the power and majesty of Him who heaped 
together all these wonders, and piled up these 
glorious rocks to fulfil the purposes of his wise 
providence. Nor is it only in size and in rugged 
hugeness that this magnificent display of natural 
beauty excels anything to be seen on the other 
trans-continental routes, but all the smaller ac- 
cessories of beauty, the rolling rapid rivers that 
almost meet, so near together are their sources, 
the forest verdure and the incomparable combina- 
tions of light and shade that constantly succeed 
each other, and make a passage through this re- 
markable valley like the display of a wonderful 
panorama, a vast kaleidoscope that unfolds fresh 
beauties at every step, and where the variety is 
as charming as the grandeur of the scenery is 
stupendous and overpowering. The Indians called 
these the Stony Mountains, and hence the tribe 
that principally inhabit them is still called the 
Stony Indians, or more generally Stonies. 

The lovely landscapes on this Canadian Pacific 
should certainly weigh greatly in the choice of 
routes to the traveller, as the passage across this 
same range on the Union and Central Pacific, 
although for several hundred miles an average of 
almost 3000 ft. higher than the isolated summit of 
the Canadian line, is the most dreary and in- 
hospitable portion of the whole length. The summit 
itself is a flat level valley four miles across, along 
which there are three lakes, the first of which going 
west is the Summit Lake before mentioned as the 
source of Summit Creek ; the middle one, Link Lake, 
appears to have neither exit nor entrance, no visible 
supply, and no outlet ; whilst the third and largest 
is the source of the noisy, impetuous Kicking 
Horse River, which springs from its parent head, 
a wild strong stream 50 ft. wide, gaining in volume 
and speed as it rushes onward down the Kicking 
Horse Valley. Although the total length of this 
river is only 47 miles, it falls in this length 
over 2800 ft., till it finally merges its waters in the 
broad majestic Columbia, the great river of the west. 
The railway follows it for 45 miles, and along this 
valley the work is not only extremely heavy, but 
the gradients and curves are very much worse 
than anything yet encountered on the other 
portions of the route. The best gradient to 
be got is 116 ft. to the mile, or about 1 in 45, 
and this rate of descent is necessary for 17 miles 
in one stretch. The heaviest work is in the upper 

art of the valley, where for six miles it is very 

eavy, with three tunnels of an aggregate length of 
1800 ft. and the river is crossed three times. The 
next ten miles are tolerably easy for work though 
the gradient is heavy, then in the lower part of the 
valley there will be two or three tunnels of at least 
1400 ft., the river has to be crossed no less than 
eight times, and the same heavy gradient, with 
curves of 10 deg. or 573 ft. radius, have to be resorted 
to. The Columbia in this part of its course is run- 
ning north-west, and as its valley is approached, 
the line turns in the same direction and runs along 
the river side for 30 miles before crossing it the 
first time, where the elevation of the road above the 
sea is 2392 ft. There are about six miles of heavy work 
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in the Columbia Valley along the canyon of the 
river, with 2200 ft. of tunnelling, and the bridge 
across the river will require a span of 350 ft. The 
line now turns west and south up the valley of 
the Beaver River, following this to the summit 
of the Selkirk range of mountains, which is 
reached in 96 miles from the summit of the 
Rockies, and about 1000 ft. lower or 4316 ft. above 
the sea; the same heavy gradient of 116 ft. to the 
mile being used for about 16 miles in this ascent, 
and again for nearly 20 miles in descending the 
western slope. The road follows from the summit 
the east fork of the Ille-Cilly-Waut for about 20 
miles to its junction with the main river and then 
south-westerly for about 23 miles down the valley 
of the Columbia to the second crossing of that 
river which requires a bridge 800 ft. long. The 
elevation of this second bridge at grade will be 
1436 ft. above the sea, and the distance about 139 
miles from Stephens at the Rocky Mountain 
summit, whilst there is nearly 1000 ft. of a fall in 
the river between the two bridges. After this 
second crossing of the Columbia, the line rises about 
400 ft. through the Eagle Pass on the Gold Range, 
and thence descends by tolerably easy gradients to 
Kamloops Lake, the total length between the 
summit of the Rocky Mountains to which the 
rails are now laid, and the end of the Government 
section at Kamloops, being 270 miles. 

Intervening between the main range of the Rocky 
Mountains and the Pacific Ocean is a mountainous 
region of very disturbed rock formation. Whilst 
the main chain preserves a general parallelism to the 
coast line, the intermediate district is occupied in 
British Columbia by a confused mass of mountains 
without any regularity. The Sierra Nevada moun- 
tains of California, and the Cascade Range of Oregon, 
are not continued north of the international line with 
the same regularity, and have no affinity either 
geographically or topographically, with the Selkirk, 
Columbia, Cariboo, or other ranges of the British 
province. The country, and especially the more 
northern portion has been represented as resembling 
a “* molten sea lashed with huge billows, which at 
the height of the storm had suddenly been petrified.” 
These subordinate mountain ranges south of the 
49th parallel, have proved to contain the most 
valuable metalliferous deposits in the United States, 
and in the prolongation of this same mountainous 
district into British America, there appear to be 
the same lithological characterstics, and the same 
general mineralogical features. British Columbia 
contains this valuable belt of metalliferous rocks 
for 800 milesin a north-west and south-east direc- 
tion, but so far the province has laboured under 
many disadvantages, principal amongst which is its 
extreme isolation, and the inaccessibility of the 
known mining regions. In addition, much of the 
country is heavily wooded, and the surface is 
much encumbered with glacial deposits, which 
whilst they tend to produce a more fertile soil, 
conceal the indications upon which the explorer 
trusts for his knowledge of the underground 
minerals. 

The course of the Columbia River and its prin- 
cipal affluent in British Columbia was somewhat 
puzzling to the early discoverers. The Kootenay 
River, rising in latitude 51 deg., runs for 100 miles 
in a south-east direction closely parallel to the 
Rocky Mountains, and receiving from a hundred 
rills and streams, the drainage from their melting 
snows. Ina parallel trough to the westward, very 
much longer and more important, but only about 
15 miles distant, commences in a long lake-like ex- 
panse, the great Columbia River, a big deep river a 
mile wide to commence with, and with a broad 
majestic sweep, scarcely betraying a current for 
50 miles, runs north-west amongst its wild rocky 
surroundings. As the Kootenay in its southerly 
course comes abreast of the head of the great river, 
it breaks through the intervening barrier into the 
same trough as the larger stream, and only two miles 
from its head continues its southern course, the two 
rivers in the same natural valley never connecting, 
the one running north-west, the other south. The 
total length of this valley from the boundary where 
the Kootenay crosses it, to the extreme north point 
of the Columbia, is 294 miles long and 8 to 10 miles 
wide. The mother lakes of the Columbia and the 
connecting rivers, for 25 miles below the first 
railway crossing, 110 miles altogether, are navig- 
able for any description of steamboat, the 
elevation being about 2850 ft. above the sea. 
This is one of the prettiest and most favoured 
valleys in the province, having good grass and soil, 








a fine climate, established gold mines, excellent 
water communication, and an easy surface for road 
making. The celebrated bunch grass is a feature 
throughout the district, and it often happens that 
cattle need not be fed the entire winter, although it 
it is not well to neglect making some provision for 
exceptionally cold weather. The Indians, who are 
now the principal cattle owners, never make any 
preparations for these contingencies, and leave their 
flocks and herds exposed all the winter. 

Running north for over 100 miles and receiving 
a hundred tributaries from the Rocky Mountains 
to the right and the Selkirk Mountains on the left, 
the Columbia, after passing and receiving the Kick- 
ing Horse River on the right, then the Blaeberry, 
the stream from the Howse Pass River, and then 
the Beaver from the Selkirks on the left hand, 
ceases to be navigable from its rapids and canyons. 
It then abruptly turns a semicircle round the last 
and one of the highest peaks of the Selkirks, and 
commences its southern course, running for the next 
200 miles in a channel from 14 to 3 miles wide, 
parallel to its former course with the Selkirk Moun- 
tains to its left, and the Gold Range to the right, its 
total length in the province being 440 miles, of 
which the last 229 miles from the Death Rapids to 
the boundary is again navigable, and the greater 
part of the way by steamers of any size. This in- 
cludes from the boundary to the Kootenay 31 miles, 
thence to the north end of Arrow Lake, 75 miles, 
thence to south end of Upper Arrow Lake, 17 miles, 
through that lake 40 miles, thence to the outlet 
of Eagle Pass, and the second railway crossing 
29 miles, and forward 39 miles to the Death 
Rapids. It issaid not to be impossible to take a 
steamer through the Death Rapids, that the Koote- 
nay Rapids just above the junction of that river 
might be troublesome to navigate, and that at cer- 
tain stages the Little Dalles, two miles above the 
railway crossing, would not be navigable. The 
Kootenay River, after coming into the main trough 
of the Columbia, runs south through an excellent 
valley across the boundary into the district of the 
United States, and continues in the same direction 
to the 48th parallel of latitude. Then turning 
round in an opposite direction to the Columbia, it 
runs north, crosses the international boundary a 
second time, and running a fine wide stream 
between the Purcell and the Selkirk range of moun- 
tains falls into Kootenay Lake, 65 miles long 
and from two to five miles wide. In the valley of 
the river and lower part of the lake are some 
of the finest lands in the province ; for 50 miles 
from the lake it is a rich farming loam of 
unsurpassed fertility, strongly impregnated with 
lime, but it labours under the disadvantage of being 
flooded the whole spring and part of the summer, 
sadly abridging the period for its advantageous 
cultivation. The principal cause of this is in the 
outlet of the lake, which breaks through the Sel- 
kirk range in quite a narrow rocky detile, together 
with the immense drainage from the Rocky Moun- 
tains continued far into the summer, and the 
remedy proposed is two-fold, the enlargement of the 
outlet from the lake so as to keep its waters perma- 
nently lower, and the diversion of the Upper 
Kootenay from its present channel into the 
Columbia through the two-mile barrier that now 
separates them, thus making the Columbia 100 
miles longer and the Kootenay the same distance 
shorter, and by this means sending all the Rocky 
Mountain drainage above this point into the larger 
river at once. The whole of this is a grand mining 
district, the affluents of both the Columbia and the 
Kootenay being a well-known gold mining district, 
whilst on the Kootenay Lake, about midway of its 
length, are some very extensive veins of galena that 
the opening of the railway will make accessible and 
profitable. The whole of this Kootenay district has 
a great future before it. The country round the 
mother lakes of the Columbia, and much of the 
Kootenay River Valley, is of great prospective im- 
portance. Divided into forest and prairie in pro- 
portions favourable to settlement, with undoubted 
mining resources, valuable forests, delightful 
climate, and admirably adapted for cattle raising, 
it only needs communication and settlement to 
make it equal to any country under the sun. The 
peculiar agricultural value of this district, and of 
most of the land east of the Frazer and in the 
southern parts of the province, is what is known as 
the ‘‘bunch” grass, which grows everywhere 
through the district not exceeding an elevation of 
3000 ft. above the sea. This grass, which probably 
is the most valuable pasture grass in the world, has 





the peculiarity that it never ceases to grow, and 
though the exterior may appear dry and withered, 
the heart is green even in the depth of winter. In 
many places it has suffered from over-grazing. 
When closely eaten off, and not allowed to seed, 
the grass of course does not grow again, and then 
it is succeeded by the sage grass, which takes its 
place. This is a more stimulating food for the 
cattle, less nutritive than the bunch grass, but 
which the cattle will eat during the winter. There 
is a good sward higher up the hills than the limit 
of the bunch grass, so that practically the region is a 
good grazing country as high as 3500 ft. above the sea. 
The climate of this Kootenay district is very much 
more equable and milder than in any corresponding 
position east of the mountains, and as a general rule 
the winter temperature on the Pacific coast as com- 
pared with the same parallel on the Atlantic is equal 
to at least ten degrees of latitude in favour of the 
former. For example, Quebec, which is in the 
same latitude as the mouth of the Columbia, has a 
very severe winter, whilst in the latter locality it is 
as mild as the south of England, and not unlike 
Baltimore, which is ten degrees south of Quebec. 
The interior of British Columbia, where not too 
high and remote from the coast, has none of the 
severity that marks similar districts in the same 
latitude in the east, whilst the coast climate is moist 
and mild, not unlike England but without its bitter 
east winds. Of course in a large and moutainous 
country like this there is in one part or other, every 
variety of climate, but on the district traversed by 
the Canadian Pacific in the Kootenay portion from 
the Rocky Mountains to the Shuswap Lake, the 
climate is very much like the mountainous portion 
of France, whilst east of this to the Pacific it 
compares favourably with the south of England. 
After leaving the Gold Mountains, the third and 
lowest of the three mountain ranges that are 
crossed, the line falls tothe Shuswap Lake, an irre- 
gularly shaped sheet of water, the head of the 
South Thompson River, one portion of whose twin 
expansions is crossed at the Schickmouse Narrows. 
It then follows the South Thompson River to Kam- 
loops Lake, at the lower end of which, at a point 
known as Savona’s Ferry, the portion of the rail- 
way to be constructed by the company ends, and the 
Government line to the Pacific, one of the bonuses 
given for the construction of the work, commences. 
The three mountain ranges may be roughly taken 
as having an altitude above the sea of from 8000 ft. 
to 12,000 ft. for the Rockies, 7000 ft. to 9000 ft. 
for the Selkirks, and from 3000 ft. to 6000 ft. for 
the Gold Chain. What is known as the Kootenay dis- 
trict is the triangle bounded on the south by the 
49th parallel, or the international boundary, east 
by the Rocky Mountains, and west by the Gold 
Range, or about the 119th degree of west longitude 
The Thompson Valley, or Yale district, begins to 
the west of this at the summit of the Gold Range, 
being a much lowerand flatter district, and forms a 
distinct topographical area from 800 ft. to 1200 ft. 
above the level of the sea, and enjoying a climate 
different from either the Kootenay country or the 
coast. Whilst the latter is saturated with moisture, 
the local precipitation of rain and melted snow in the 
low-lying portions of the Yale district is extremely 
small—for instance at Spence’s Bridge, on the 
Thompson River, 760 ft. above the sea, in latitude 
50 deg. 25 min. north, and west longitude 121 deg. 
48 min., the rainfall in 1875 was only 7.99 in., 
or including melted snow, 11.84 in., whilst at 
Esquimalt, on the southern part of Vancouver 
Island, it was 35.87 in. This small precipi- 
tation gives rise to the open or lightly tim- 
bered grass-land, so favourable for stock-raising. 
This portion of the country is essentially an 
arable district, for although cattle cannot safely 
winter out as they do on the ranches near the 
Rocky Mountains, yet the winters are neither long 
nor very severe, cold and rain do not co-exist, the 
snow is seldom very deep, contagious diseases are 
unknown, and there are here no class of cattle or 
horse thieves. Ample evidence exists as to the 
fertility of the soil for agriculture, but most of this 
farming work is subsidiary to cattle raising. Wheat 
yields an average of 25 bushels to the acre, and in- 
stances of particular and not average crops are well 
authenticated of 45 to 60 bushels of wheat, 60 to 
80 bushels of oats, and 35 tons of turnips to the 
acre on well-cultivated farms. Still cattle will be 


the main export for the future, as it is at present. 
On this continent the tendency of wheat is to be 
cheaper, of cattle to become dearer. Not long since, 





in view of the immense herds of the western 
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must, like the groves of Calaveros and Mariposa in 
California, be seen to be believed. The monarch of 
the forest is the Douglas fir. Towering majesti- 
cally in the air to an altitude of 300 ft., this valu- 
able timber tree is the principal source from which 
is derived the material for building purposes, and it 
is also largely exported as Oregon pine. It attains 
its best proportions in the neighbourhood of Victoria 
and along the west coast of Vancouver, but it grows 
over the whole province from the Rocky Mountains 
to the Pacific. It is generally quite straight, and 
and though coarse-grained is exceeding tough, rigid, 
and strong, bearing an immense transverse strain. 
Few woods equal it for railway work, for frames, 
buildings, bridgework, and ties. It is especially 
suitable for shipbuilding, whilst its length, straight- 
ness, and strength fit it admirably for masts and 
spars. Masts specially ordered are shipped 132 ft. 
long and 42 in. across, hewn octagonally. Along 
the coast it generally runs 8 ft. in diameter at a 
considerable distance above the ground, and reaches 
200 ft. or 250 ft. in average height, forming pro- 
digious dark forests. In the grounds of the Par- 
liament Buildings at Ottawa, a section of one of 
these trees is 8 ft. 4 in. in diameter cut at 
20 ft. above the ground. The tree from which 
this was taken was 305 ft. in height. Another 
valuable tree is the western cedar. It grows largely 
along the course of the railway, especially in the 
neighbourhood of the Shuswap Lake. The wood is 
a pale yellowish or reddish colour and very durable, 
splits easily and is largely used for shingles and rails. 
It abounds all along the Columbia and on the Selkirk 
and Gold ranges; is unknown in the dry interior 
plateau, but reappears along the coast and lower 
parts of the river valleys, where it attains an alti- 
tude of 200 ft., and a diameter of 15 ft., but the 
very large trees are generally hollow. The white 
cedar is another giant of the Frazer Valley and the 
coast region, and was formerly largely used by the 
Indians in the construction of those great canoes 
which are the wonder of the eastern people, and 
which, under their management, go a long way to- 
wards explaining the early peopling of this country, 
and the wonderful intercommunication which from 
the earliest ages has existed between the Asiatic 
and American coasts. It is by no means necessary 
to suppose that the early immigrants into America 
had to make a long northern detour by Behring’s 
Straits to pass from one continent to the other, 
twenty of thirty of them in one of these safe and 
handsome crafts formed out of a single cedar will 
make a sea voyage of considerable duration, and 
steer by the sun and stars when far out of sight of 
land. The western hemlock is another large and 
valuable tree found along the mountain ranges, and 
in the river valleys grows to 200 ft. in height, yield- 
ing good timber, and its bark is used for tanning 
purposes as in the east. Along the shores of Kam- 
loops and other interior waters is found the juniper 
or ‘* pencil cedar,” an aromatic wood, which grows 
about a foot in diameter, and is valuable for interior 
housework. 

There is very little doubt that lumbering on a 
large scale is one of the destined future re- 
sources of British Columbia, and that the railway 
will tind ample employment in carrying down to the 
coast the timber of the interior at present locked up 
for want of communication. Some large mills have 
already been established on Burrard Inlet at New 
Westminster and other’points. Four of these espe- 
cially, two ateach of the localities named, are already 
doing avery large business. The Moodyville Mill 
Company is now running six or eight logging camps, 
gives employment to 300 men, and cuts 100,000 
superficial feet per day. Their sawmill is lit by the 
electric light, and driven by a 300 horse-powerengine 
in addition to a turbine the company having one 
of the finest water powers in the country. During 
last season the company loaded twenty-six vessels 
of an aggregate tonnage of 22,522 tons, sending 
off 12,438,818 ft. of rough, and 2,089,039 ft. 
of dressed timber besides selling 1,181,293 super- 
ficial feet locally. Of the quantity exported, 
twelve cargoes of 11,660 tons, or one-half, went to 
Australia, seven cargoes to South America, two 
to China, one to Japan, two small vessels went 
to the Fiji Islands, and two to England. The 
Hastings Mill on the same bay is a similar concern, 
on much the same scale, and with the same facilities 
for obtaining their logs and shipping their lumber. 
The capacity of the mill is 70,000 superficial feet 
per day, is supplied with logs from five camps, and 
employs 250 men. During the year they loaded 
twenty-three vessels of 18,484 tons, the product 





being 12,228,998 ft. of rough and 1,706,420 ft. of 
dressed timber, of which ten cargoes, or nearly half, 
went to Australia, five to South America, three to 
China, three to South Africa, and two to San Fran- 
cisco. This mill shipped one stick 28 in. square and 
120 ft. long without a knot or a shakeinit. Inone 
of their camps on Burrard Inlet a Douglas fir was 
cut 131 ft. long, 54 in. in diameter at the butt, and 
39 in. at the top, without a knot in the whole of it, 
making 9500 superficial feet of timber, and another 
stick 113 ft. long was 40 in. in diameter at the top, 
squaring 28 in., without a blemish from end to end. 
Both these mills are close to the terminus of the 
Pacific Railway on Burrard Inlet. Of the two mills 
at New Westminster, one of them devotes its atten- 
tion almost entirely to the local demand for fish 
boxes and timber in connection with the different 
canneries now so numerous throughout the pro- 
vince. The machinery at all these mills is ex- 
tremely good, most of it quite new, of unusual size 
and strength, for such machinery as is in common 
use in the east would scarcely be able to produce 
boards 36 ft. long and 54 in. wide, which is no un- 
usual size, and which are handled with a pair of 
circular saws working one above the other in the 
same frame, and the log passing between them. 


THE LATE MR. WALTER NEILSON. 


Mr. WALTER NEILSON, the highly respected head of 
the Summerlee Iron Company, whose works have long 
been a prominent feature of the industrial establish- 
ments of the district of Coatbridge, near Glasgow, and 
whose decease was briefly mentioned in these columns 
in cur last issue, was most intimately identified with 
the progress of mechanical engineering and the iron 
manufacture in Scotland for upwards of half a century. 
At his death he was in the seventy-eighth year of his 
age, and almost up to the last he continued to take a 
deep interest in the various businesses with which he 
was connected, As a mechanical engineer he ranked 
high, and “as a man of business he was held in much 
regard. Living to such a great age he was a connect- 
ing link between the present very advanced condition 
of things, and that which prevailed in the first quarter 
of the century. He was bred to his profession at the 
Oakbank Foundry, the works of his father, John 
Neilson, and his uncle was James Beaumont Neilson, 
the inventor of the hot-blast. 

Before entering upon his apprenticeship, Walter 
Neilson pursued his studies in the University of 
Glasgow, and he ever afterwards on suitable occa- 
sions gave evidence that his mind was well culti- 
vated. He was not long in becoming a highly skilled 
mechanic, indeed, it is said that by the time he was 
twenty years of age he was fit to be trusted with 
managerial responsibility at the Oakbank Foundry. 
He certainly had a more varied experience than gene- 
rally falls to the lot of young engineers at the present 
day. Almost every kind of engineering work then 
required, was done in the shops over which John Neil- 
son was the ruling spirit; and more especially did 
it include pumping, hauling, and winding machinery 
for collieries, and blowing engines and hoisting ma- 
ehinery for iron works; it even undertook the construc- 
tion of small iron steamers (for example, the Fairy 
Queen, in 1830), and the engines by which they were 
driven. 

When the hot-blast invention became a decided 
success, the extension of the pig iron manufacture in 
Scotland rapidly developed. Between 1830 and 1840 
many new blast furnaces were erected, and in the year 
1836 the Summerlee Iron Works were started by the firm 
of Wilsons and Co., the partners in which were John 
Neilson, of Oakbank, his son Walter (the junior 
partner), and Messrs. George and John Wilson, who 
were also connected with the chemical industries of the 
Glasgow district. The works began with a couple of 
blast furnaces in the year mentioned, the blowing 
engine for the same being made at the Oakbank 
Foundry (as was also No, 2, some time subsequently). 
In course of time the works extended in such a way 
that there were eventually eight of the finest blast 
furnaces in Lanarkshire. We ought to mention that 
Mr. Walter Neilson was early installed into the position 
of managing partner, in which capacity he worthily 
acquitted himself over many years. 

About the year 1870, or perhaps somewhat sooner, 
the original firm of Wilsons and Co. passed out of 
existence, and it was succeeded by that of the Sum- 
merlee Iron Company, consisting of the deceased and 
a brother (Mr. Hugh Neilson), and two sons. Many 
improvements were at various times adopted at the 
works in question, notably those for collecting the 
combustible gases from the furnaces, and turning them 
to profitable account, in the way that is now common 
in most ironmaking districts, both at home and abroad. 
Mr. Neilson first adopted the system invented by Mr. 
Addenbrooke, of South Staffordshire, and three of the 
furnaces are still working on that system, but as the 








tops are still open the whole of the gas is not utilised. 
Four others are quite closed in above, and are worked 
on the bell-and-cone system, similar to that of Messrs. 
Wrightson and Head, of Stockton. One of the furnaces 
still remains unaltered, but there is an abundance of gas 
to heat the blast and get up all the steam that is required 
on the establishment. In every direction the Summer- 
lee Iron Works bear evidence of the skill and managerial 
tact of Mr. Neilson. Latterly, in the hands of his son, 
Mr. George Neilson, they have given evidence that the 
owners are determined not to be behind in adopting 
the most approved measures for collecting the am- 
monia contained in blast furnace gases, and sending it 
out into the market as sulphate of ammonia, the pro- 
duction of which has now become quite a success. 

The Summerlee Iron Company have very extensive 
mining properties in Lanarkshire, Stirlingshire, Dum- 
bartonshire, and Renfrewshire, in which they work 
coal and the coal-measure  ironstones, blackband, 
clayband, &c. Their turn-out of pig iron reaches on 
an average 85,000 tons a year, which necessarily in- 
volves the use of a very large amount of coal and iron 
ore. Part of the latter, however, is Spanish hematite, 
which is brought to the Clyde direct in a steamer 
owned by the company, and called the Summerlee. 
They also do a very large trade in coal in the open 
market, amounting probably to an average of 1000 tons 
per day. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Staveley Coal and Iron Company, Limited.—The 
following is the twenty-first annual report of the directors. 
The net profit from the various business operations of the 
company for the year ending June 30, 1884, amounts to 
39,939/. 133. 10d., which added to the balance brought for- 
ward from last account shows a total available protit of 
64,301/. 7s. 6d. An interim dividend was paid in February 
last of 30s. per share on the A and CU shares, and 5s. per 
share on the B and D shares, which amounted in the 
aggregate to 19,550/. It is now proposed to pay a similar 
dividend on the 8rd of September, carrying forward a 
balance of 25,201/. 7s. 6d. to the next account. During the 
past financial year the most severe competition has existed 
in all the trading operations of the company. The direc- 
tors are of opinion that considering the adverse times, the 
shareholders are to be congratulated upon the result of 
the year’s working. The new sinking into the Sutton 
estate has now been completed. The shafts are 310 yards 
deep, and the whole of the plant, machinery, and sidings 
have been finished in a most substantial manner. This 
important work has been pushed forward with the utmost 
vigour and success, and nearly 300 tons of coal per day 
are now being drawn from this estate. The Sutton hard 
coal will be worked in substitution of the North Staveley 
coal. It was intimated in the report of 1876, that a 
serious mining difficulty had been met with at North 
Staveley, and the directors, after giving much considera- 
tion to the subject, determined to avail themselves of 
a clause in the lease to surrender the colliery, which 
they did in May last. The new colliery on the Sutton 
estate will in a short time be in a position to turn out 
a larger quantity of coal than was possible from the 
North Staveley pit, and of better quality. The whole of 
the ironstone used in the furnaces during the past year 
has been obtained at cost price, from mines of which the 
Staveley gered are part proprietors. The works, 
machinery, and plant have been maintained in good 
working order. Various improvements have been made 
to reduce the cost of production, and it is hoped the time 
is nut far distant when some substantial increase in 
srices will take place. The directors who retire are Mr. 

homas Kidley and Mr. E. Beddow who are eligible for 
re-election. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday, the market was 
again dull and lifeless, and very little business was re- 
corded. No.3 Cleveland pig changed hands at 36s. 3d. 
to 36s. 6d. per ton, but for some brands for export 37s. 
was asked. Owing to the unsatisfactory state of the 
home trade the lower qualities of iron are even more de- 
pressed, and No. 4 forge f.o.b. can be had at 34s. per ton. 
There is no new feature in the manufactured iron trade, 
but some of the works report specifications as more 
numerous than they were before the holidays. Ship 
plates are quoted to 5/. and angles 4/. 15s. per ton less 
24 per cent. at works. The Eston Steel Rail Works, of 
Messrs. Boleckow, Vaughan, and Co., Middlesbrough, 
remain closed, but the other steel mills in the district are 
fairly off for work, not being confined to the production 
of rails alone. In consequence of the extreme depression 
in the rail trade the price of hematite pig continues very 
low, Nos. 1, 2, and 3 being offered at 44s. per ton f.o.b. 
west coast ports. The prospects in the shipbuilding de- 
partment are as unsatisfactory asever. Freights remain 
unremunerative, and steamers seeking freights find diffi 
culty in chartering at rates which will cover cost of 
working, &c. Engineers and ironfounders are steadily 
employed, but prices are cut very low. 

Blast Furnacemen and Restriction.—A few days ago the 
Cleveland blast furnacemen held a meeting at Middles 
brough and passed the following resolution: ‘‘ That it is 





desirable that there should be a federation of all trade 
unions with a view to regulating the hours of labour and 























Ave. 29, I 884.) 


if possible to prevent over production, which has caused 
so much poverty and distress in the past.” The Cleve- 
land ironmasters continue the policy of restriction. How 
far they will relish the idea of the men adopting the same 
policy remains to be seen. 


The Salt Trade at Middlesbrough.—Messrs. Bell Bro- 
thers, of the Port Clarence Iron Works, Middlesbrough, 
continue to work salt successfully, and are about to com- 
mence the large alkali works which they have erected 
close to their salt pans. Messrs. Grigg and Co., of 
London, have leased land at Haverton Hill and are boring 
for salt only a short distance from Messrs. Bell Brothers. 
The Newcastle Chemical Company, who were unsuccess- 
ful some time ago, have recommenced boring operations. 
In both instances the boring is being conducted by Mr. 
Vyvyan, of Whitehaven. 


Slag.—Some attention is being called in this district to 
the rapid accumulation of slag. Bricks, roads, flags, and 
embankments are made of this material. Millions of tons 
have been used in the construction of the Tees breakwater 
at the mouth of the river, and vessels have been purposely 
constructed to carry it away from the works to the sea, 
where it is deposited. But the heaps, which have grown 
into small mountains at many of the iron works, are still 
growing larger, and it is apprehended that action will be 
taken to prevent the ironmasters from creating further 
obstruction by making these high slag hills higher. The 
ironmasters greatly desire some method of getting rid of 
the slag at a small cost. 


FOREIGN AND COLONIAL NOTES. 

The Panama Canal.—We learn from Panama that im- 
mense quantities of rock are being employed in facing a 
breakwater in process of construction by the Panama 
Canal Company for the protection of the inner basin or 
port at Fox River. The rains, although heavy and par- 
ticularly destructive of new earthwork, do not cause a 
suspension of canal work, although they interfere with it 
greatly. 

Belyian Wheels in Roumania.—It is announced that the 
John Cockerill Company has just obtained a rather con- 
siderable order for wheels from the Roumanian State 
Railways. The wheels are to be delivered at Galatz. 


German Coal Mining.—The extraction of the Sarre- 
bruck basin in July amounted to 509,665 tons, as compared 
with 478,042 tons in July, 1883. The sales effected in 
July this year in the basin were 503,987 tons. 

Bridging the Dnieper.—A large railway bridge over the 
Dnieper, forming a portion of the railway to Ekaterino- 
slav, has been opened, It is one of the largest bridges in 
Europe. 

Locomotives on the Chicagoand North-Western Railroad, — 
At the close of May, 1884, the Chicago and North-Western 
Railroad Company owned 639 locomotives, as compared 
with 578 at the close of Mzy, 1883, 558 at the close of 
May, 1882, and 476 at the close of May, 1881. 


An American Girder.—A great girder which is to 
sustain the roof of the new Real Estate Exchange in New 
York, is 45 ft. long, 5 ft. high, weighs 20 tons, cost 
5250 dols., and is intended to stand a strain of 250 tons. 
It will carry the whole of the western wall of the Mar- 
quand Building, in Liberty-street. 


Belgian Steel Rails.—In the first half of this year 

3elgium exported steel rails to the extent of 29,700 tons. 

The corresponding exports in the corresponding period of 
1883 were 37,040 tons. 


Canadian Railways.—Surveyors have commenced the 
preliminary surveys of a railway which will be known as 
the Port Royal and Detroit River line. The country which 
the line will traverse in Essex county is smooth and very 
little grading will be necessary. There will also be very 
few bridges needed, and there are no swamps to go 
through. The eastern terminus of the line is Buffalo, 
and it will follow close to the lake shore, passing through 
all the important places until it reaches Kingsville, when 
a bee line will be made across the country to Windsor. 
The preliminary surveys on the eastern portion of the line 
are all completed. The line will be managed by the 
Delaware and Lackawanna Railroad pag, 3 Mr. J. 
Cadman, chief engineer of the Lake St. John Railway, 
has returned to Quebec with his party from an extensive 
survey, which he has just completed, embracing 25 miles 
of new location, extending from Rivitre a Pierre to a 
point near Lake Edward. This section is now ready for 
grading. 

Asturian Railway.—We learn that the Asturian Rail- 
way Company has just opened a section from Busdongo 
to Puerte de los Pierros. The section is 6} miles in 
length, and it completes the Asturian line. The works 
of the Asturian system are generally heavy, 57 tunnels 
occurring in the course of 23 miles, their aggregate length 
being 134 miles. Upon the section just opened there are 
also 61 tunnels of an aggregate length of 153 miles. Be- 
tween some of the tunnels there are embankments of 
great height, and for the protection of these embank- 
ments it has been necessary to construct at some points 
heavy defensive works. 


Iron Minerals in France.—It appears that in the first 
seven months of this year France imported iron minerals 
to the extent of 790,499 tons, as compared with 956,827 
tons in the corresponding period of 1883, and 836,936 tons 
in the corresponding period of 1882. Of the iron minerals 
imported into France to July 31 this year, 118,407 tons 
came from Belgium, 230,927 tons from Germany, 281,967 
tons from Spain, 38,599 tons from Italy, 108,711 tons 
from Algeria, and 11,883 tons from other countries. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market. — The warrant market 
opened firm last Thursday, but towards the close there 
were some pressing sales which sent prices down, and 
Wednesday’s advance of 1d. per ton was lost. Trans- 
actions were reported during the forenoon at 41s. 64d. 
and 41s. 7d. cash, also at 41s. 84d. and 41s. 9d. one month, 
with sellers at the close asking 41s. 74d. cash and 41s. 9}d. 
one month, and buyers offering 4d. per ton lower. In 
the afternoon prices declined to 41s. 54d. cash and 41s. 8d. 
one month, at which some business was done, and buyers 
were offering at the close 41s. 5}d. and 41s. 74d. cash and 
one month, respectively. Friday’s warrant market was 
inactive, and only a very small amount of business was 
done, the close of the forenoon market being 4d. per ton 
under that of the previous day, and the same as that of 
the preceding Friday. There was no meeting of the “‘ iron 
ring’ in the afternoon, out of respect to the memory of 
the late Mr. Walter Neilson, whose funeral took place 
that day. The market was very dull on Monday, chiefly 
in consequence of a disappointing return in regard to 
the shipments of last week, and prices fell 1d. per ton 
from last week’s close. On forenoon ’Change the prices 
ranged from 41s. 54d. to 41s. 44d. cash, and from 41s, 7d. 
to 41s. 64d. one month, the close being buyers at the 
lowest quotations, and sellers wanting 4d. more per ton. 
Business was again transacted at the lower rates in the 
afternoon. A little more firmness was displayed in 
yesterday’s market, and the close showed a recovery of 
4d. per ton, 41s. 5d. cash, and 41s. 7d. one month, being 
the prices at which business was done in the afternoon. 
Lower prices were reached to-day, transactions being 
reported in the forenoon at 41s. 5d. down to 41s. 4d. 
cash, and at 41s. 7d. down to 41s. 6d. one month, 
and in the afternoon at 41s. 3d. and 41s. 5d., re- 
spectively, with sellers at the close asking 4d. per 
ton higher. With the exception that the prices of 
warrants have gone on declining more or less continu- 
ously, and that special brands have maintained their 
prices, which have in some cases been further advanced, 
the pig iron market has been almost featureless during the 
past week. It is said that Coltness iron is not procur- 
able for prompt delivery, even at the advanced prices. 
The tone of the market is fairly steady, but it is not one 
of great confidence. Some ten days or a fortnight ago 
hopes were entertained in several quarters that the rise in 
srices was imminent, but they have entirely vanished. 
here is no change to report in the condition of the home 
trade, nor are the accounts from America in any way 
changed, although rather better reports are coming from 
the Continent. The number of blast furnaces now in 
operation is again up to 95, as compared with 94 last 
week, and 115 a year ago. One has been blown in at the 
Gartsherrie Iron Works, and one at the Eglinton Iron 
Company’s Works, while one has been damped out at 
Clyde Iron Works. Last week’s shipments of pig iron 
from all Scottish ports amounted to 9320 tons, as against 
11,484 tons in the preceding week, and 17,009 tons in the 
corresponding week of last year. They included 1150 tons 
to the United States, 1110 tons to Canada, 560 tons to 
Australia, &c., 275 tons to France, 635 tons to Italy, 
1237 tons to Germany, 100 tons to Russia, 435 tons to 
Belgium, and lesser quantities to other countries. Up 
till last Saturday the shipments for the year had fallen 
off to the extent of 50,485 tons, as compared with those of 
the corresponding period of 1883. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores yester- 
day afternoon stood at 585,940 tons, as against 586,447 
tons of yesterday week, showing a decrease for the week of 
507 tons. 


The Scotch Miners.—For some time the Executive 
Board of the Fife and Clackmannan Miners’ Association, 
and the Coalmasters’ Association of the same two counties, 
have been carrying on negotiations with a view to the 
establishment of a sliding scale for settling wages, and 
hitherto they have only taken the form of correspondence. 
Up till the present the two parties have been unable to 
agree upon the basis as to the standard rate of wages, but 
there is a common agreement as to the rate at which wages 
should fall or rise; namely, 3d. per ton as the selling 
price at Burntisland, declines or advances ls. per ton. Of 
course, the two parties want to fix upon a year or portion 
of a year when the wages were in favour of their respec- 
tive interests, and the two proposals which have emanated 
from the opposite sides have not met with approval on 
both hands; and the coalmasters now submit another 
proposal, which is to revert to the basis agreed upon in 
the year 1880, when a similar movement was on foot. 
They now consent to meet in conference with representa- 
tives of the men for the purpose of discussing the details of 
the proposed compact. It isto be hoped that some per- 
manent good will be the result. Considering that the 
market has improved for east coast coals, and that an ad- 
vance of prices has been obtained, the men have sent in a 
request for an increase on their wages to the extent of 15s. 
per cent. The Lanarkshire miners have recently sent out 
circulars to the coalmasters and managers in several dis- 
tricts of the county —— an advance of wages, and 
yesterday was the day fixed for receiving replies. In 
only two of the districts, however, have the coalmasters 
noticed the circulars, and in their answers they reply that 
the price of coal, which has not been so low for thirty 
years, does not warrant a rise of wages at the present 
time. The miners intend to persist in pressing their 
claims for an advance. 


The Proposed Eyemouth Railway.—An important public 
meeting in connection with the Eyemouth railway scheme 
was held in the Town Hall on Saturday evening. Mr. 
Gibson, of Netherbyres, presided, and Colonel Milne 
Home, M.P., addressed the meeting at length, setting 
forth the great advantages which would accrue to Eye- 





mouth by having the port put into direct communication 
with the North British Railway. The meeting was 
largely attended, and showed a hearty appreciation of 
the proposed undertaking. Mr. Meik, C.E., was present, 
and explained the nature of the scheme, and Mr. John 
Dickson, fish curer, and Mr. George Collin, Jun., fisher- 
man, spoke strongly in favour of having the railway con- 
structed without delay, so that the full benefits of the 
harbour extension now being made may be reaped. There 
now seems every likelihood of the scheme, for which the 
necessary deposit has been made with the Board of Trade, 
being carried out. In the course of his remarks Colonel 
Milne Home said that the quantity of white fish landed 
at Eyemouth this year was 47,067 cwt., and of herrings 
up to August 16 there had been 16,596 crans, the estimate 
for the remainder of the season being 10,000 crans, making 
altogether 26,596 crans. The value of the white fish was 
reckoned at 31,290/., and that of the herrings at 30,000/. 
They were getting the harbour improved, and the next 
thing was to have railway accommodation. The nominal 
capital of the company provisionally formed to get the 
railway constructed was 30,000/., and it was intended to 
go to Parliament in the next ordinary session to secure 
the necessary powers. 


Visit of the Mining Institute of Scotland to the Forth 
Bridge.—On Thursday of last week the members of the 
Mining Institute of Scotland, held their summer meeting 
in Edinburgh, and visited the works of the Forth Bridge. 
Upwards of a hundred gentlemen were present from 
the west of Scotland and frcem the eastern counties. 
Nearly two hours were spent at the works, where all the 
operations in progress were fully explained to the 
visitors. On returning to Edinburgh they met at dinner 
in the Waterloo Hotel and held a business meeting. In 
the course of a discussion on the report of a committee on 
the Harrison coalmining machine, it was stated by Mr. 
Roxburgh, of the Alloa Coal Company, that they were 
getting to be more and more satisfied with the machine, 
and that by its aid they were able to deliver their coal at 
from 4d. to 6d. per ton better than when it was got by 
manual labour. 


The Whitworth Scholarships.—It is worth recording 
that out of the twenty-five Whitworth scholarships open 
this year to competition in connection with the Science 
and Art Department of the Committee of Council on 
Education, no-fewer than six have been gained by Glasgow 
students. Theirnamesare: Andrew C. Shaw, aged 23, 
engineer, Glasgow, 150/. J. Kerr Reid, 25, mechanical 
draughtsman, Glasgow, 1501. John Kemp, 21, engineer 
apprentice, Glasgow, 100/. W. A. E. Crombie, 22, 
marine engineer, Glasgow, 1007. John Sharp, 24, draughts- 
man, Glasgow, 100/. John Dougan, 24, engineer, Glas- 
gow, 1007. As many as four of these students attended 
the day and evening classes at the College of Science 
and Art. It isstated that since the Whitworth scholar- 
ships were first instituted in 1869, such a large measure of 
success has never before fallen to any college or educa- 
tional institution in one year. 











‘THE MESSAGERIES MaRITIMES.—The St. Etienne Steel 
Works Company has received an order for the plates 
required for a steamer building for the Messageries Mari- 
times. 





GERMAN Coat.—The extraction of coalin the Dortmund 
district in the second quarter of this year was 6,598,593 
tons. The corresponding extraction in the corresponding 
quarter of 1883 was 6,620,139 tons, 

A Scartnc Lapper AND Frre Escape.—The ex- 
perience of the past few years has shown that when a fire 
occurs among high buildings, separated only by narrow 
lanes, the brigade is quite unable to make rapid headway 
against it. The power of a jet to extinguish flames 
depends greatly upon the force with which it impinges 
upon them, and when it falls in a gentle stream its effect 
ona fierce fire is very greatly reduced. It is, therefore, 
desirable that the hose pipe should be carried above the 
level of the fire, and the jet directed downwards, so as to 
preserve as far as possible the pressure of the water, and 
to render this possible Messrs. E. H. Bayley and Co., of 
42, Newington Causeway, Sonthwark, have brought 
out a scaling ladder, constructed somewhat in the 
style of a fire escape, which will reach to the great height 
of 85 ft., and enable the firemen to take up a most com- 
manding position. The ladder is mounted upon a pair of 
large wheels in the usual way, but with a wider base, and 
is made in three lifts, each 34 ft. long. When fully ex- 
tended the second ladder overlaps the first 8 ft. 6 in., and 
the third overlaps the second an equal amount, the total 
height being thus 85 ft. The escape is telescopic, the 
second ladder sliding in guides in the side timbers 
of the first, and the third sliding in the second. It 
is raised by a winch fixed to the underside of the first 
ladder, and the whole length can be extended by two 
men in 45 seconds. Upon the barrel of the winch there 
are wound two steel ropes, one to each of the movable 
ladders, and both ladders rise at once, the upper mount- 
ing at twice the speed of the lower. They can be stopped 
at any part of the ascent, and be fixed by dropping in a 
pawl. All three ladders are trussed with wire rope, and 
thus are exceedingly rigid, deflecting very little from the 
straight line when at their greatest elevation. The new 
escape i; not designed to supersede the old one, and 
although it may often be serviceable in saving life, its 
chief object is to enable the men to attack a fire in the 
upper part of a high building, and as the constant ten- 
dency in towns is to build higher and higher its field of 
usefulness will be very great. Already the makers have 
received orders from the Metropolitan Fire Brigade, the 
Admiralty, and the Municipality of Paris, and as the 
merits of the new ladder become known other large 
towns will probably follow suit, 
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ENGINES FOR THE IMPERIAL GERMAN 


DESPATCH VESSEL 


“BistzZ.” 


CONSTRUCTED BY THE MARKISCH SCHLESISCHE MASCHINENBAU UND HUTTEN ACTIEN GESELLSCHAFT, BERLIN. 








Tue Blitz is an unarmoured twin-screw despatch 
vessel of high speed, with special appliances for 
torpedo service. She is the first vessel built entirely 
of mild steel for the German Navy. The principal 
dimensions of the Blitz are: Length between perpen- 
diculars, 74.7 metres (245 ft. lin.); beam 9.9 metres 
(32 ft. Gin.); depth, measured from top of deck beams 
to top of keel, 6.03 metres (19 ft. 93 in.); displacement, 
1382 tons; mean draught, 4.05 metres (13 ft. 34 in.) ; 
midship section, 30.2 square metres (323.2 square feet). 

The armament consists of a 12.5 centimetre chase 
gun mounted on the forecastle, and four 8.7 centimetre 
guns giving broadside fire; in addition to which, an 
underwater tube for the discharge of torpedoes is 
provided. 

The ship was designed by Herr Geheimrath 
Dietrich, Chief Constructor of the Imperial German 
Navy, Member of the Institution of Naval Architects 
(England), and built at the Norddeutsche Werft in 
Kiel, under the direction of Herr Otto Schlick, 
Mem. Inst. N.A. It may be remarked that the results 
of the trials show that the calculations as to speed were 
most carefully made, and the performance of the | 
vessel in every respect reflects great credit on her 
designer. 

The engines, which were designed by Herr C. 
Jiingermann, Mem. Inst. M.E., and Mr. P. L. Weather- 
head, Mem. Inst. M.E., and Assoc. Mem. Inst. C.E., | 
were built by the Miirkisch Schlesische Maschinenbau | 
und Hiitten Actien Gesellschaft (formerly F. A. Egells), 
Berlin, in which establishment the above-mentioned | 
gentlemen have worked in conjunction for many years, 
and where they have constructed during this period a 
great number of engines for the most important vessels 
of the Imperial German Navy. 

The engines of the Blitz, of which we give a two- | 
page engraving this week, together with other views 
on the present and opposite pages, are arranged 
in two groups, as shown in Figs. 1 and 2. The 
starboard and port propellers are driven respectively 
by the after and forward engines; the intermediate 
shaft of the forward engine passing behind the cylinder 
covers of the after engine and over the top of its air- 
pump box. It will be observed that the high-pressure 
cylinder of the aft or starboard engine is placed at the 
after end of the engine room ; this arrangement was 
rendered necessary through the extremely fine form of | 
the ship aft. The engines were designed to develop a 
mean of 2700 indicated horse-power during a con- | 
tinuous six hours’ trial, and are of the direct-acting | 
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compound receiver type, modified to suit the space 
placed at the disposal of their designers. 

The framing is of simple and solid construction, and 
is clearly shown in Figs. 3, 4, and 5, on our two-page 
engraving. The cranks of the low-pressure cylinders 
are placed at an angle of 90 deg. to those of the high- 
pressure. The main slides are worked with the usual 
link motion ; the high-pressure cylinders are provided 
with Meyer’s expansion gear, and the alteration of 
cut-off in the low-pressure cylinders is attained by 
means of a gridiron expansion slide working on the 
top side of the low-pressure slide case. By using ex- 
pansion valves on both cylinders, the work performed 


, in them can, by all grades of expansion in the high- 


pressure cylinder, be equalised, and a very uniform 
motion of the engines attained at all powers. 

The engines are started from the platform between 
the two low-pressure slide cases ; each cylinder is pro- 
vided with a hand-starting valve, that on the high- 
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pressure cylinder taking steam directly from the high- 
pressure slide case, and that on the low-pressure cylin- 
der from the low-pressure slide case, instead of both 
taking their steam from the steam pipe before the 
main stop valve, as is often done. By this arrange- 
ment the slide valves cannot be lifted from their faces 
when using the hand-starting gear, as the pressure on 
the back must always exceed the pressure in the cylin- ' 
der acting through the steam port. This is a matter 
of great importance in ships of war, as certain starting 
of the engines is absolutely necessary. The engines 
are reversed by means of combined hydraulic and 
steam gear ; the cylinders and general arrangement of 
which is to be seen in Figs. 3, 4, and 5. A small 
hydraulic hand pump, not shown, is employed to move 
the valve gear when the steam is not up. ; 

The cylinders whose diameters are respectively 900 
millimetres (35% in.), and 1.520 metres (59% in.), 
with a stroke of 660 millimetres (26 in.), are both 
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steam jacketted with steam taken from the sepa- 
rator. 

The crankshaft, which is of steel, has a diameter of 
240 millimetres (9,% in.), and works in brass bearings 
lined with white metal. The length of the connecting 
rod is 1.270 metres (4 ft. 2 in.), 3.85 times the throw of 
the crank. 

The condensers, which have together a cooling surface 
of 505 square metres (5403 square feet), are placed in 
the wings of the suip and partake of the ship’s form in 
order to economise space as much as possible. They 
are constructed entirely of brass; the tubes have a 
length of 2.524 metres (8 ft. 33 in.) between tube- 
plates and are 17.5 millimetres ({i in.) in diameter ; 
they can be easily drawn on removing the after 
covers, 

The air pumps are worked directly by rods attached 
to the low-pressure pistons, the cover on the cylinder 
end of the pump is made in halves bolted together in 
order to facilitate the inspection of the pump. The 
pump casings are of cast-iron, the liners and buckets 
of brass, the valves are of india-rubber and work on 
brass seats. The air pumps have a diameter of 350 
millimetres (13fin.). They draw through a pipe in 
connection with the under part of the condensers. The 
water is circulated through the condenser tubes by two 
centrifugal pumps of light construction, the fans with 
their casings being made entirely of brass. They are 
placed in the forward part of the engine-room. 

The feed pumps are single-acting, and attached to 
the side of the air pump casing ; they are also driven 
directly from the low-pressure piston. There is one to 
each engine; the diameter of their plungers is 90 milli- 
metres (3,° in. ), the theoretical pumping capacity being 
thus z},th of the volume of the low-pressure cylinders. 
The bilge pumps are two in number, and are similar to 
the feed pumps, but are worked from the crank side of 
the low-pressure pistons, and are attached to the main 
frames of the engine. 

A separator is situated in the starboard forward 
corner of the engine-room, from which the steam pipes 
branch off to the high-pressure cylinders ; each steam 
pipe has a diameter of 280 millimetres (11 in.) 

The propellers have each three blades of the Griffith 
form, slightly moditied, and bent aft. They are 3.5 
metres (11 ft. 6in.) in diameter, and have a mean pitch 
of 3.713 metres (12 ft. 2}in.); the developed area of 
the blades of each propeller is 2.128 square metres 
(22.77 square feet). 

Steam of five atmospheres pressure is supplied 
to the engines by eight return-tube boilers of the 
usual construction; their diameter is 2.96 metres 
(9 ft. 84 in.) and length 2.9 metres (9 ft. 63in.) Each 
boiler has two of Fox’s patent corrugated furnaces, 
940 millimetres (3 ft. lin.) in diameter outside. The 
grates have a length of 1.96 metres (6ft. 5in.) Each 
boiler is provided with 164 brass tubes, 2.16 metres 
(7 ft. lin.) long and 76 millimetres (3 in.) outside dia- 
meter. ‘The total heating surface of all eight boilers 
is 788 square metres (8431 square feet), and the 
tiregrate surface 27.9 square metres (298.5 square feet). 

The boilers are arranged in two stokeholds separated 
by water-tight transverse bulkheads carried up to the 
top deck ; they are stoked fore and aft. There are 
two funnels, each of which serves for a group of four 
boilers. 

The weight of engines, propelling apparatus, boilers, 
&c., including spare gear, with water in boilers, con- 
densers and pipes, was specified by contract not to 
exceed 359 tons of 1000 kilogrammes (22031b.) each. 
The actual weights of the machinery when finished and 
erected on board was considerably under this figure, 
being as follows : 





Tons of 
1000 kilos, 
Engines, condensers, centrifugal pumps, 
pipes, and outboard valves in engine- 
rvom, floor plating, water in condensers, 
and pipes... ‘is sae = .. 120.6 
Propellers, shafting, stern tubes, plummer 
blocks, &c. hr ae ee -. 06.4 
Boilers with mountings, firebars, lagging 
uptakes, funnels, pipes, floor plating, 
water in boilers, and pipes ae -- 219,38 
Total weight 376.3 


On the 25th of June of last year the vessel (after 
having been brought to her deep load line by means of 
pig iron ballast (as her equipment of guns were not 
then finished), put to sea from the Imperial Dock- 
yard in Kiel for her ‘six hours’ full-power trial. 
The trial was made under the supervision of the 
Government dockyard officials, the contractors were 
represented on the occasion by Mr. P. L. Weather- 
head, 

The results obtained were considered very satis- 
factory, the engines worked during the six hours with- 
out a hitch. Indicator diagrams were taken every 
quarter of an hour from both engines, and the mean 
power developed during the six hours was calculated 
from them to be 2816 indicated horse-power. The 
cards taken at the commencement of the trial showed 
an indicated power of 2908 horse-power, and during 
the last quarter of an hour the engines were working 





at 2984 indicated horse-power, the power never falling 
during the whole trial below that contracted for ; the 
maximum power during this run was 3059 indicated 
horse-power. The mean number of revolutions was 
148, steam pressure in boilers 5 atmospheres, and 
vacuum 0.82 atmospheres. The consumption of 
Westphalian coal on this trial was 1.26 kilogrammes 
(=2.772 lb.) per indicated horse- power. 

Two trials of twelve hours’ duration were made to 
obtain the coal consumption at lower powers with the 
following results. With 1200 indicated horse-power 
the consumption was 0.8 kilogramme (=1.76 lb.) per 
indicated horse-power, and at 700 indicated horse- 
power, 1.02 kilogrammes, or 2.244 lb. 

Copies of three sets of diagrams are given in Figs. 6, 
7, and 8, on page 200; they were taken from the port 
engine on three runs over the measured mile at dif- 
ferent speeds. The cards of the starboard engine, 
which are almost reproductions of them, are not given, 
as they afford no further interest. The results of 
these three speed trials are set forth in the following 
Table: 





Mean Midship | 


x Santi Displace- | Revolu- Indicated’ Speed 
~— ht Rng snc ment in | tions of | Horse- in 
Veuel, Foot. | Tons. | Engines,| Power, Knots. 
4.05 metre ry os | 147.5 2808 16.2 
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THE MECHANICAL EQUIVALENT OF HEAT. 
To THE EpiTorR oF ENGINEERING. 

Srr,—I have a little ditticulty in understanding Mr. 
Pinnington’s letter in your issue of August 15th. It 
appears to me that he only states a part of a case when 
he says : ‘‘ Now, if we allow a weight to fall freely and to 
acquire its natural acceleration, on the arrestment of the 
weight the total conservation of energy acquired during 
the descent may be expended in producing pressure only.” 

To state the case fully, it appears to me that he must 
have added something like this : 

3ut, as this pressure (acting in an upward direction on 
the weight) is in excess of the downward pressure due to 
the weight when at rest, it will in its turn propel the 
weight upwards, and (if no work was spent in overcoming 
the resistance of the air, or in producing heat, &c.) cause 
it to rise to the exact height from which it fell ; whence 
passing through a phase of rest it would again descend, 
and the cycle would be repeated ad infinitum. 

The latter part of his letter I do not quite understand 
and cannot therefore reply to. 

I hope however that, as this is really beside the ques- 
tion raised by Mr. Pinnington, he will not now delay 
giving that account of his equivalent and how it is ob- 
tained, which he promised. 

Yours faithfully, 

Glasgow, August 18, 1884. 








INDIAN PUBLIC WORKS DEPARTMENT. 
To THE EpiTor OF ENGINEERING. 

Srr,—With your permission I cannot allow “ Civil En- 
gineer’s” letter in your issue of July 18th last to pass 
without reply. This I have postponed while awaiting 
the arrival from India of the latest edition (June 30, 1884) 
of the Indian Public Works Department Classified List. 
From this I bad hoped to be able to test the correctness 
of your correspondent’s latest assertions anent the pay 
of non-R.E. military officers employed as civil engineers. 
Having carefully examined this Government document, 
the only one so far as I know whence such information 
might be expected, I find it to be absolutely silent on the 
subject of special rates of pay for such officers, I am at 
a loss, therefore, to guess whence ‘‘ Civil Engineer” has 
obtained the figures he so triumphantly fparades before 
your readers as proof that I am making deliberate 
attempts to mislead them. Let us see how far his guid- 
ance may be trusted. 

The summary he gives of non-R.E. military officers em- 

loyed as civil engineers is correct, so far as the Classified 
List goes, in all but one particular, namely, there does 
not appear to have been more than one such military 
officer of the rank of superintending engineer for at least 
twelve months past, instead of two as he asserts. 

He shows three captains as of the rank of executive- 
engineer, third grade, each of whom he asserts draws 
774 rupees per mensem against civilian pay of 650 rupees. 
One of these three captains I happen to know intimately, 
who of my own knowledge I should be prepared to swear 
does not draw a single pais of pay above 650 rupees. I 
have, however, written to a friend who knows him even 
better than I do, and he replies as follows: ‘* Captain 
gets nothing extra because he is staff corps, and 
this is the case with most men of the staff corps. But I 
do know a Major ——— of the staff corps who gets a lot 
extra. At some remote period he was called upon to 
elect under what rules he would serve, and he elected 
with the above result. Thisis all I know.” This, there- 
fore, entirely bears out my own impression, and the most 
that can be said for ‘‘ Civil Engineer’s” statement is that 
apparently he has generalised from a few isolated cases of 
officers serving under special rules not of general applica- 
tion. There are exceptions we all know to every general 
rule, and it would not be difficult to instance cases of 
civilian engineers serving by special agreement on excep- 








I therefore see no reason for withdrawing what I before 
wrote, that asa general rule staff corps officers, unlike 
Royal Engineers, get no military allowances, but work for 
civilian pay pure and simple, though there may be a few 
exceptional cases referable to a ‘‘ remote period” as ex- 
pressed by my correspondent. 

The only po ts objection taken by ‘‘ Civil Engineer” to 
my former letter is a trifle. He still harps on the question 
whether or not an Act of Parliament is necessary for the 
discharge of military officers from Government employ- 
ment. I need scarcely point out that though I admitted 
my former wording to be faulty if not read with the 
context, he is apparently too obstinate to adopt this 
rational method of reading it, and still prefers to distort 
the plain meaning of what I wrote. Perhaps, however, 
he will admit that a royal warrant would be necessary 
to effect such discharges, and that the sanction of Parlia- 
ment would at least be necessary for the monetary com- 
pensation which any such scheme would involve. All [ 
meant was that for getting rid of civilian engineers under 
the Government of India, no such procedure would be 
necessary. 

Your correspondent refuses to argue with me on any 
other points, Fn 9 this may probably be taken as an in- 
ference that he would like to do so, were the facts not 
too strong for him, 

A CIVILIAN ENGINEER NOT A Cooper's Hitt Man, 

August 20, 1884. 





ROYAL CORNWALL POLYTECHNIC 
SOCIETY. 
To THE Epitor oF ENGINEERING. 

Srr,—In your issue of Ist inst., ‘One of the Judges” 
at the Royal Cornwall Polytechnic Society’s Exhibition 
of 1882, wrote to point out that the Jubilee gold medal 
was not awarded to Messrs. Tangye for each of their three 
exhibits, viz., the *‘ Robson” gas engine, the ‘* Wilson” 
gas producer, and the ‘‘ Tangye” donkey pump, but for 
the extent and general excellence of their collective ex- 
hibit, and this [ thought your correspondent did court- 
teously and fairly in the interests both of Messrs. Tangye 
and this old and useful Society ; I therefore was rather 
surprised to see in last Friday’s (15th inst.) paper, a letter 
signed by the chairman of Messrs. Tangyes, Limited, en- 
deavouring to discredit that communication, and though 
professing to consider the matter as of exceedingly 
small importance, no mention is made of the fact that a 
lengthy correspondence took place between them and 
the committee of the judges on this subject of the gold 
Jubilee medal. 

The Messrs. Tangye, Limited, were at the Exhibition 
named represented by a Mr. Treglown, who ina most 
peremptory manner told the judges he would not take the 
gold medal unless he could attach it to each article ; this 
the Committee of the Royal Cornwall Polytechnic Society 
would not sanction, notwithstanding the long, friendly, 
and valued connection that had existed between them 
and the Messrs. Tangye and Co. ; letters passed to and 
fro, but the Messrs. Tangye fathered both the language 
and acts of Mr. Treglown in affixing the gold medal to 
each exhibit separately and so advertising them against 
the decision of the judges’ committee. 

Ican only infer that the Jubilee gold medal of the 
Royal Cornwall Polytechnic Society is not of the small 
importance this eminent firm make it appear to be, as their 
chairman quotes from the speech of the President of the 
Royal Cornwall Polytechnic Society to substantiate his 
position, but unfortunately omits a few words which bear 
on the subject ; I must deny ‘‘that the judges felt that 
they (each of the three articles) were worthy of something 
better than the first and second silver medals.” I have 
yet to learn that the president of any society can override 
the decision of the judges, and am certain it was never 
intended at the Falmouth I-xhibition under reference. 

I regret the length of this letter, but my excuse must 
be the welfare of the Royal Cornwall Polytechnic Society, 
the judicial awards at whose annual exhibitions, if set 
aside, even inadvertently, by such claims as those made 
by the Messrs. Tangye, Limited, will soon lose the high 
value they have held for more than half a century, not 
only in Cornwall but the world over. 

By this post I address the chairman of the Judging 
Committee in the Mechanical Department for 1882, ask- 
ing him to take notice of this correspondence if need be, 

I am Sir, truly yours, 
H. Somerset MACKENZIE, 
One of the Judges, R. C. P. Society’s 
Exhibition, 1882. 
4, Great St. Helens, London, August 20, 1884. 








Raitways IN New South Wa.rs.—The New South 
Wales engineer-in-chief for railways (Mr. John Whitton) 
has been inspecting the works in progress on a line from 
Cootamundra to Gundagai, and on another line from 
Murrumburrah to Young. The excavations on the former 
railway are nearly completed as far as Coolac, and along 
the remaining portion of the line they are in a fairly for- 
ward state. The other works are progressing fairly also, 
and with the energy which the contractors are now dis- 
playing the line should be completed, if the weather proves 
favourable, by the contract date, June 30, 1885. Mr. 
Whitton has given instructions for another survey to be 
made to ascertain the practicability of placing the Gundagai 
railway station nearer the town. On the line from 
Murrumburrah to Young, the contractors will shortly be 
ready to commence laying a portion of the permanent 
way, but there is a considerable amount of work yet re- 
maining to be done, and it is doubtful if this line will be 





tional rates of pay also. 


ready to be opened at the contract date, viz., December 
31, 1884 
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THE FRENCH POSTAL AND TELE- 

GRAPH SERVICE. 

M. Cocuery, the Minister of the Postal and 
Telegraph Service in France, has lately pre- 
sented, to the President of the Republic, a very 
complete and interesting report on the working of 
his department. A special interest attached to this 
document lies in the fact that it was M. Cochery 
himself who brought about the fusion of the 
two services. This union, which was effected by a 
decree dated the 27th February, 1878, had been 
urgently demanded for a long time. Previously 
the services were dependent on two ministerial 
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departments, those of the Interior and of Finance, 
and it was found practically impossible to conduct 
them harmoniously and with full usefulness 
to the public. A similar union was in _pre- 
paration, or had been already accomplished, in 
several other countries, when the French decree 
of the 27th February withdrew both post and tele- 
graphs from the departments which had respectively 
controlled them, and placed them in the hands of an 
under secretary of state, who was M. Cochery, the 
present minister. By hard work and good manage- 
ment the change was satisfactorily completed a 
short time after the passing of the decree (Sth 
February, 1879), and the Ministry of Posts and 
Telegraphs was established, with M. Cochery at the 
head. The fact that he still retains this responsible 
position in a country where the tenure of oflice is 
usually short, and always uncertain, is worthy of 
notice, and is a strong evidence of the capacity of 
the minister, who, by the progress he has effected, 
and the services he has rendered, has placed him- 
self outside the struggle of party, and has esta- 
blished a position hitherto sheltered from the storm 
of politics. 

The report which M. Cochery has just prepared 
is practically the history of the administration 
during the past six years ; it contains a great many 
interesting details, the more important of which we 
propose to analyse. 

The Central Administration of the Posts and 
Telegraphs Ministry, as it is at present constituted, 
comprises six principal divisions or directions, as 
follows: 1, the Central Bureau; 2, the general 
staff; 3, the counting-house ; 4, material and con- 
struction ; 5, the local service ; and 6, the general 
delivery service. Above these divisions comes the 
General Inspection or Control, which is charged to 
exercise a superintendence over them. The dis- 
trict and departmental administration comprises : 
1. A staff of engineers, distributed over fifteen dis- 
tricts, at the heads of which are the engineer direc- 
tors, assisted by inspectors, sub-engineers, and 
controllers, for the construction of telegraph lines. 
2. A departmental working service with a director 
of posts and telegraphs for different departments, 
assisted by inspectors and sub-inspectors, The 
bureaux of posts and telegraphs have been amalga- 
mated almost universally, the exceptions being in a 
few instances where certain difliculties of installation 
existed. The union of the postal and telegraphic 
services brought about as a first result an economy of 
1,152,000 francs (46,080/.), which was devoted to 
increasing the then inadequate salaries of the staff. 
At the bottom round of the ladder is an army of 
22,242 rural postmen, whose wages have been gra- 
dually increased, and who are entered in the budget 
of 1884 at the sum of 19,300,000 francs, or an average 
of about 13s. Gd. per man per week. The posi- 
tion of city postmen has been improved in various 
ways, and they, as well as the country postmen, are 
clothed at the cost of the State. Although we only 
refer to the improved position of these two classes 
of servants, the status of all the staff has been 
advanced. A suflicient supply of engineers for the 
service is assured by the creation of a telegraph 
school, in which the teaching is open to every one, 
and where are received, with the students from the 
Ecole Polytechnique, other pupils selected by exa- 
mination from the agents of the department, and 
from the students of all the great State schools. 
The technical training is completed by various 
auxiliary schools and by elementary courses in dif- 
ferent towns. The employés of all grades are 
divided as follows, the numbers in service in 1877 
being added for comparison : 


1877. 1883. 
Postmen ... 24,610 30,996 
Clerks cad 5,946 10,836 
Railway clerks ... 1,491 2,551 


The total number of agents, which was 38,256 in 
1877, is now 53,879, and thanks to the amalgama- 
tion, the proportion of superior employés has been 
reduced from 8 percent. to 5.45 per cent. 

The transport of letters and post-parcels is 
effected byrailways, horse vehicles, and foot-messen- 
gers. The railway service is conducted by eight sepa- 
rate services of clerks, corresponding to the principal 
lines, and placed under the direction of eight super- 
intendents. Besides these the personnel includes 11 
inspectors and sub-inspectors, 238 chiefs of brigade, 
and about 1700 assistants of various kinds. The 
cost of thisservice is 9,510,916 francs (380,436. ), 
and the daily railway mileage, which has con- 
siderably increased since 1878, made on the rail- 
ways by this service, is 30,250 miles, The Indian 





mail service is carried on the French railways, and 
the weight annually dealt with is 835 tons. 

The following navigation lines are employed by 
the French Postal Department: 1. The Algerian 
service, conceded to the Compagnie Générale Trans- 
atlantique. 2. The Corsican service, conceded to the 
Morelli Company. 3. The Calais-Dover service, 
worked by the South-Eastern and London, Chat- 
ham, and Dover Railway Companies. 4. The Havre 
services, running to New York and the West In- 
dies, conceded to the Compagnie Générale Trans- 
atlantique. 5. The Mediterranean service. 6. The 
lines to Braziland La Plata. 7. The lines to India 
and China. 8. The services to Australia and New 
Caledonia. These last four are worked by the 
Messageries Maritimes. All these various services 
are worked by subventions, which have been re- 
duced in the new contracts recently made with the 
concessionnaires. 

The French telegraph system has been extended 
during the period between the 1st January, 1878, 
and the Ist January, 1884, by 509 new lines, classi- 
fied as follows : 


14 International conductors. 
28 7 Be for through com- 
munication, 

158 Interdepartmental ,, 


190 Departmental ‘a 


The length of the réseau has been raised since 
1877 from 27,000 miles to 45,625 miles. Since 
1878 several submarine cables have been laid, in- 
cluding one to Corsica for replacing the cable that 
was broken in 1862 ; a second cable has been fixed 
between France and Algeria, and several others on 
the coast of Tunis. Their addition have increased 
the mileage from 830 miles to 2834 miles, and this ex- 
tension is accompanied with considerable reductions 
in the tariffs. Concessions are now being asked to 
aid the placing of lines between Paris and America, 
from the Canary Islands to Senegal, and from 
Cochin-China to Tonquin. In addition to the fore- 
going, the French telegraphic system includes a 
cable from Paris to New York (the Pouyer Quertier 
Company), one from Marseilles to Barcelona, six 
between France and England, and one from Calais 
to Farro. The work of working and laying these 
is almost exclusively English, for at present France 
does not process any complete establishment for 
making submarine cables. The Government pos- 
sesses at Toulon a small factory for covering con- 
ductors, and two ships, the Ampére and the 
Charente, adapted for cable laying. The Toulon 
works have been lately extended, and it is believed 
that at present France could lay a submarine cable 
of limited length. It is only since the establish- 
ment of the Ministry of Posts and Telegraphs that 
the private lines have been subjected to fixed rules. 
These lines comprised on the Ist of January, 1884, 
alength of 4070 miles, and realised a revenue of 
about 10,000/., notwithstanding several reductions 
in the tariffs. Among the private lines, there are 
twenty-nine belonging to newspapers and press 
associations. 

The Ville de Paris possesses a system of over 
600 miles devoted to municipal purposes, public 
assistance, water supplies, mairies, prisons, police, 
fire, and time regulation. Mention should also be 
made of telephone lines, which have lately been 
subjected to modified regulations. 

The French Postal and Telegraph Department 
comprises general and branch offices, the chief 
and staff of the former being appointed by the 
Government, while in the latter the chief only is 
appointed, and he himself selects the employés. The 
number of offices which, in 1877, was 5570, is now 
increased to 6486, of which 412 are general oftices, 
5781 are branch, and 293 municipal offices. The 
number of telegraph offices has been raised from 
4541 in 1877 to 7523 at the present time, and includes 
784 municipal offices, 3708 secondary offices, 2533 
railway station offices, 125 semaphore stations, and 
199 private offices. Of these various establish- 
ments, 3885 belong to the Postal and Telegraph De- 
partment. In 1882 data were obtained showing the 
number of people served by each post and telegraph 
office in the following countries : 


1. Post Offices. 


Switzerland ... 980 
Great Britain 2,291 
Sweden 2,455 
Denmark 3,145 
Holland 3,235 
Germany 3,605 
Portugal 4,597 
Austria 5,437 
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France 
Spain ... 
Belgium 
Italy ... 
Russia 


At the present time the average number of inhabi- 


tants served by each post office in France is 5814. 
2. Telegraph Offices. 


8 


Switzerland ... 
Germany 
Sweden 
France se 
Great Britain 
Denmark 
Belgium 
Austria 
Holland 

Italy ... 
Portugal 
Russia 

Spain ... Ss = sa 

The average number of persons in France now 
served by each telegraph office is 5140. 

The number of public letter-boxes in France, 
which six years ago was 49,163, is now 55,240. Of 
these, 13,301 are emptied twice a day ; 2069, three 
times ; and 306, four times aday. Since 1877 the 
number of clearances have been increased as follows : 

117 boxes, 
70 ” 6 ” 

62 ” bed 

40 9 ” 

15 9? . 99 ” 

In Paris there are seven to eight clearances a day, 
and sixty-six boxes are cleared from ten to twenty- 
one times ; the principal box of the Seine branch is 
emptied thirty-three times. 

The transmission of money through the post has 
now reached very large proportions ; in 1883, postal 
orders to the value of 544,309,231.37 francs, or 
upwards of 21,300,000/. having been issued. This 
is an increase of over 50 per cent. since 1877. The 
postal order system for France now extends to its 
colonies, and issues are made toa large number of 
foreign countries. 

The report of M. Cochery contains much inte- 
resting information on the postal service of Paris, 
which has of late years been greatly modified, and 
which now works extremely well in spite of many 
difficulties. These will be removed when the new 
post office is finished, and the department can be 
shifted from the limited and inconvenient tem- 
porary offices at the Tuileries to the new and 
commodious buildings now nearly completed. 
The most interesting part of the Paris postal 
system is the pneumatic transmission, the pipes 
used for which, from a mileage of about twenty 
in 1878, has increased to eighty-six to-day, and 
the present system embraces nearly the whole of 
Paris. This system is used exclusively for the 
transmission of two classes of despatches, closed and 
open, and the charges for which are respectively 
5d. and 3d. Letters with extra payment for 
replies can also be sent. Last year no less than 
1,844,164 despatches were delivered by this system, 

At the Paris Conference of 1863, and the Berne 
Congress of 1874, the regulation of international 
rates was arranged for nations entering the postal 
union, the laws controlling which were settled at 
the congress which met in Paris on May 1, 1878. 
The representation of thirty-three countries having 
a total population of 653,000,000 participated in 
this meeting. 

The direction in which postal reform in France 
lies, is in the progressive reduction of rates. Whilst 
in this country since 1840, the penny postage 
system has been in operation, in France, the 
charges made were very heavy and varied according 
to distance. In 1848 a uniform tariff of 2d. was 
imposed, which was raised to 23d. in 1850, reduced 
again to 2d. four years later, and raised to 23d. in 
1871. In 1878 the tariff was again reduced, this 
time to 13d. for the whole of France. In the 
same year the postal card system was introduced, 
and liberal rates were established for the transmis- 
sion of newspapers and printed matter. The tele- 
graphic rates have passed through three different 
régimes. First the charge for such despatches was 
made proportional to distance, then it was regulated 
with a limited number of words and a minimum 
charge ; at present the tariff is uniform throughout 
France, being one halfpenny a word. 

The results of all these changes have been some- 
what remarkable. Since 1877 there has been an 
increase of 62 per cent. on ordinary inland letters, 
of 42 per cent. on printed matter in wrappers, of 61 
per cent. in newspapers, of 124 per cent. in regis- 
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tered letters, and of 363 per cent. on printed matter 
in envelopes. Inland telegrams have increased 
during the same period by 194 per cent., and inter- 
national telegrams by 76 per cent. Latterly some 
new services have been introduced, the insurance 
of letters containing articles of value, special rates 
for subscribers to newspapers, and the creation of 
post office savings banks, which has proved a great 
success. Since January 1, 1882, the parcels post 
system has been at work, but unfortunately at pre- 
sent it is not interchangeable with this country. In 
telegraphy an improvement now in progress is the 
establishment of underground lines ; those of Lille, 
Lyons, and Nancy are complete, and in a short time 
Marseilles and Bordeaux will be connected with 
Paris. 


THE SOUTH AFRICAN DIAMOND 
FIELDS. 


WE have received from Kimberley some interest- 
ing official information with reference to the course 
of affairs of the South African diamond fields, that 
is with reference to the four great mines—Kim- 
berley, Old De Beer’s, Dutoitspan, and Bultfontein. 
One can but be impressed with the magnitude of 
this department of South African industry and 
enterprise. The Kimberley mine was troubled in 
1883 with successive falls of reef, and in the course 
of last year, reef was removed to the extent of 
1,688,914 loads of 16 cubic feet each, at a cost to 
the Kimberley Mining Board of 261,795]. The 
water difticulty met with in the Kimberley mine is 
less serious than the reef obstacle, 10,688 gallons 
having been raised last year at a cost of no more 
than 2672/. The quantity of blue ground hauled 
out of the Kimberley mine last year was about 
390,000 loads, and the aggregate weight of the 
diamonds obtained was 947,877 carats. The average 
value of these diamonds was 22s. per carat, giving 
an approximate value of 1,044,000. The number 
of men employed, on an average, in the claims last 
year was 252 Europeans and 1198 natives ; the 
average number employed on the floors was 167 
Europeans and 915 natives. The wages paid 
in 1883 averaged about the same last year as in 
1882, viz., from 5. to 8. per week to Europeans, 
and 30s. per week with lodgings and wood, 
but not food, to natives. The Kimberley mine 
is described as an almost circular opening of 
comparatively limited area contained within a 
presumably running wall of basaltic rock, and 
probably many hundred feet in thickness. The 
question of the future working of the Kimberley 
mine has been earnestly discussed, in conse- 
quence of the falls of reef to which we have just 
alluded. Opinion differs upon the subject, but 
good authorities appear to consider that what is 
required is to carry on reef removal operations 
concurrently with mine working, and in advance 
of probable reef slips. As regards Old De Beer’s 
mine, the estimated quantity of blue ground hauled 
out of it in 1883 was 700,000 loads, of 16 cubic feet 
each. The aggregate weight of the diamonds 
obtained was 426,728 carats. Reef was removed 
to the extent of 71,847 cubic yards at a cost of 
25,268/., while the water pumped out was estimated 
at 10,950,000 gallons, its pumping costing 10,8001. 
There were only two slips of reef of any conse- 
quence in 1883 in Old De Beer’s, but one slip 
caused the death of five natives. The daily 
average number of persons employed in the mine 
last year was 96 Europeans and 661 natives in 
the claims, and 101 Europeans and 602 natives 
on the floors. The rates of wages paid were about 
the same as those carried on in the Kimberley 
mine. 
is in much the same unworked condition as the 
western side of the Kimberley mine. The area of 
diamondiferous ground at Old De Beer’s is very ex- 
tensive as compared with the Kimberley mine ; at 
the same time, the blue ground of Old De Beer’s is 
not so rich as that of the Kimberley mine in the 
production of gems. The number of claims in the 
Dutoitspan mine is returned at 1531, of which 1395 
were more or less worked in 1883. About one- 
third of the claims were worked uninterruptedly, 
and upwards of 400 were worked for an average of 
259 days; only those claim-holders who had not 
proper appliances were, indeed, idle last year. It 
appears that seventeen more steam engines were 
got to work in the Dutoitspan mine last year as com- 
pared with 1882, the increase in the aggregate force 
at work being 105 horse-power. One mile of broad 
gauge and 14? miles of narrow gauge tramway were 


The western portion of Old De Beer’s mine- 





laid down in 1883. A valuation of the mine was 
made in 1883, and the total arrived at was 
2,205,930/. The working of the mine was rather 
seriously interfered with last year in consequence 
of the unhappy prevalence of drunken habits 
among the native labourers, about one-third of 
whom are officially stated to be absent from 
work every Monday, in consequence of their ex- 
cesses every Saturday and Sunday. The assess- 
ment of the Bultfontein mine amounts to 660,185/. 
Work was carried on earnestly in the mine during 
1883. The average depth of the mine where 
it is worked is about 150 ft., but there are 
certain blocks of claims on the north and north- 
west side where little work has ever been done, 
and about forty claims which remain untouched. 
On the south and south-east side many claims 
have also been cut out by reef, and it is feared 
that as the mine increases in depth more will 
share the same fate ; at the present time a few 
claims are so covered with reef as to remain un- 
workable, so that the reef question will at no 
distant period demand the most serious attention 
of the claim-owners in the mine. 





THE PENISTONE RAILWAY ACCIDENT. 

Fottow1ne fast on the Board of Trade inquiry 
into the causes of the great catastrophe on the Man- 
chester, Sheftield, and Lincolnshire Railway, and 
on the inquest held upon the bodies of the numerous 
victims to that accident, comes the report of Major 
Marindin. With the ofticial conclusions arrived at, 
after careful and patient investigation, the public 
are already acquainted, for the daily press has taken 
up the subject with the warmth and intelligence 
that so important a question deserves, and both by 
printing Major Marindin’s conclusions and com- 
menting upon them, has shown a comforting de- 
termination that a limit shail be set to the time when 
life and property shall be recklessly endangered by 
the neglect or deliberate refusal of railway companies 
to provide efficiently for the safety of their passen- 
gers. We have so recently described, in these 
columns (see page 87 ante), the circumstances under 
which this accident occurred, that there is no occa- 
sion for us now to refer again to that part of the 
story. We have also in subsequent issues discussed 
the causes to which the accident was due, and it is 
this part of the subject, viewed now with the light 
thrown on it by Major Marindin’s report, that calls 
for a few words of comment. We can see now how 
Sir Edward Watkin’s special Providence has played 
him false, and how sorry a spectre it is, when ex- 
posed by facts and by the conclusions inevitably 
deduced from them, in the official report written by 
an experienced officer, who has no prejudice to 
foster, no angry shareholders to soothe, and the 
latter will now begin to suppose that it is not Pro- 
vidence who attends their chairman, but Nemesis 
that pursues him. 

Major Marindin’s conclusions upon the Penistone 
accident are so important, and convey so grave a 
warning to other railway companies than the Man- 
chester, Sheffield, and Lincolnshire, and to other 
chairmen than Sir Edward Watkin, that we may be 
excused if we quote liberally from them. 


Although, therefore, this disaster is to be attributed to 
a pure accident, and to one of a character not uncommon, 
it becomes material to inquire : 

1. Whether this accident might have been prevented by 
any human foresight. 

2. Whether there were any contributing causes which 
were preventible. 

3. Whether the effects might have been mitigated by 
the use of any safety appliances in common use. 

4, What precautions it would be advisable to adopt to 
prevent such accidents in future. 

Taking these considerations seriatim : 

1. I have no hesitation in stating my conviction that 
the accident to the crank was one which could not have 
been foreseen or prevented. 

The growing flaw in the web of the crank was one 
which could not possibly have been seen, unless the big- 
end of the connecting rod had been taken down from the 
bearing or journal : and as I am not prepared to say that 
the flaw extended through the outer surface of the metal 
up to the very last moment before the web broke, it it 
quite possible that it might have escaped detection even 
under these circumstances. 

The rule of the company that the cranks are to be criti- 
cally examined by a competent person once a week, and 
monthly with the big-ends taken down, seems to have 
been adhered to; and it is, in my opinion, quite credible 
that at the time the big-end was last taken down and the 
whole surface of the crank exposed to view, only a fort- 
night previous to the accident, the flaw had not developed 
so as to be visible. 

2. It is impossible to arrive at any positive conclusion 
as to what might or might not have happened under cer- 
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tain conditions in such a case as this, but I think it is 
possible, or even probable, that if the drawbar hook at 
the rear of the horse-box had not broken, and all the 
couplings held firm, some of the leading vehicles in the 
train atany rate might have been dragged safely along 
the line together with the engine, tender, and horse-box ; 
but I do not think that, even under these circumstances, 
the rear vehicles could, with the brake power available, 
have escaped from falling over the bridge or embankment 
considering the speed at which they were running when 
they arrived at the point where the outer rail of the 
curve had been torn up; indeed, it is possible that the 
drawbar hook broke only under the enormous strain 
thrown upon it by the very fact of some of the vehicles 
behind it falling over the bank, a strain under which 
some coupling or headstock was certain to give way. 

The proper position for horse-boxes, fish-trucks, car- 
riage trucks, and vehicles of this description, when at- 
tached to a passenger train is, undoubtedly, at the rear of 
it. Bnt the exigencies of the traffic often cause them to 
be placed otherwise ; and as in this case the horse-box was 
properly equipped for running in passenger trains, with a 
draw-bar hook of the approved pattern, although not 
quite so strong as those which have been adopted within 
the last two years, in consequence principally of the in- 
creased strain thrown upon the couplings by the use of 
continuous brakes, I consider that the position of the 
horse-box in this train can hardly be held to have contri- 
buted to the disaster. 

3. The action of the continuous brake is the principal 
thing to be considered under this head. 

It is pretty clearly proved by the evidence that the 
continuous brake (Smith’s simple vacuum brake) was ac- 
tually applied about the time that the engine was passing 
the signal cabin ; that is, about 24 seconds after the crank 
broke, and at a point 177 yards from the centre of the 
over bridge, and 102 yards from the point where the line 
was first torn up, and where most of the vehicles after- 
wards ran down the embankment ; and it is also certain, 
not only from the evidence, but from the manner in which 
the train was wrecked, and the distance which the engine, 
tender, and horse-box ran over the sleepers, chairs, and 
ballast after the brakes came off upon the parting of the 
coupling, that the speed when the engine reached the 
bridge was still very considerable. 

Now, while I do not believe that any brake which exists 
could have actually stopped the train on the falling 
gradient in the distance available, and could thus have 
averted the disaster, yet it is beyond question that a 
quickly acting and powerful continuous brake ought in 
this distance to have so reduced the speed that the conse- 
quences of the accident would soskilie have been far less 
fatal ; and, assuming for the moment that the vacuum 
brake pipes were not severed until the coupling parted 
behind the horse-box when the engine was near the bridge, 
it must be conceded that this brake did not do as much 
towards stopping the train as might have been expected 
from its recorded performances with experimental trains. 

Again, when the engine was at the centre of the bridge, 
the rear vehicle in the train was 139 yards distant from 
this point, and 75 yards from the point where the line was 
broken up, and, although the vehicles immediately 
behind the horse-box could hardly have been saved when 
the coupling parted, yet, if the train had been fitted with 
an automatic brake, which would have remained on when 
the parting took place, it is probable that the four or five 
vehicles would, by its continued action, and the con- 
sequent reduction of speed, have escaped with compara- 
tively little damage. 

The explanation, however, of the apparent inefficient 
action of this brake may be that one or more of the brake 
pipes were broken or damaged some time before the 
engine arrived at the bridge: and if this were the case, 
the automatic action, had such existed, would have been 
so much the sooner brought into play. 

It is quite impossible to say when the pipe under the 
tender was broken, whether in the act of getting it on the 
rails or before ; but it was found broken when the tender 
was examined, and it is far from improbable that it was 
cut by the check rail, when this rail was thrown out and 
provelled through the bottom of the tank; and in this 
case the brakes would hardly have been in action before 
being released. 

The value of a brake having rapid action, and, above 
all, automatic action, in such a case as this, can hardly 
be contested ; and although the Board of Trade has, as 
yet, no power to insist upon the adoption of a continuous 

orake possessing these qualities, yet I would remind the 
Manchester, Sheffield, and Lincolnshire Railway Com- 
any that this is the second emphatic warning which has 
a given to them within the last six months as to the 
need for automatic action in the brakes used upon their 
line ; the previous instance being on the 6th of February, 
1884, when, after a carriage had left the rails when 
running at high speed near Dinting Station, the vacuum 
brake pipe was severed, the brake became useless, and 
the carriage was dragged along off the rails for over 350 
yards further than it would have been if the brakes had 
remained on, at the imminent risk of falling, and taking 
with it the carriages behind it, over a viaduct 100 ft. in 
height. 

4, As tothe precautions which it would be advisable 
to take in order to prevent a recurrence of such an acci- 
dent, I would remark that the giving way of a crank which 
is proved by the evidence and tests to have been properly 
made of steel of good quality, and to have been of 
exceptional strength and weight, and which had only run 
for a distance of 50,776 miles, should lead locomotive engi- 
neers to consider carefully the relative advantages of 
engines with inside cylinders and crank axles, as com- 
pared with engines with outside cylinders and straight 
axles ; of steel axles as compared with iron axles ; and of 
cranks hooped with wrought-iron bands, as compared 
with cranks having the additional strength provided by 








an increase of metal in the webs of the crank itself ; and 
as it might assist them in their deliberations if a return 
were prepared showing the proportion of crank-axles and 
of straight axles which have failed during a given period, 
relatively to the number of such axles in use upon engines 
throughout the kingdom, I would recommend that such a 
return, distinguishing also between iron, steel, and hooped 
axles, should be prepared and issued. 

It is also manifest that the more frequently cranks are 
examined thoroughly, the greater probability there will be 
that growing flaws will be detected, and I would there- 
fore recommend that the big-ends should be taken down 
at the weekly examinations, instead of only monthly as at 

resent ; and as regards the Manchester, Sheffield, and 

incolnshire Railway Company in particular, I would 
observe that there must be considerable and unjustifiable 
risk in running a suspected axle under observation, when 
an apparent flaw has not been extended by the test to 
which it has been subjected, which, according to the evi- 
dence of the superintendent of the works at Gorton, is the 
present practice upon this line. 


Major Marindin’s examination resulted in an 
absolute determination of the initial cause of 
the accident, the fracture of the crank axle, and his 
assurance that this could not have been foreseen or 
prevented, is, in one sense, reassuring to the public 
when taken in connection with the high commenda- 
tion he bestows upon the servants of the company 
for the efficient manner in which their duties of 
inspection and general management are performed. 
The fracture of locomotive axles, and especially of 
crank axles, is far more frequent than is supposed, 
but fortunately it is rarely attended with serious 
consequences, and connected with this part of the 
inquiry, Major Marindin’s recommendation that 
detailed statistics of the performances and failures 
of different kinds of axles should be collected, has 
an especial value. 

The second point to which his inquiry was di- 
rected, is of minor interest, since it does not appear 
to have any practical application to the case under 
consideration. As he very justly points out, it is 
highly improbable that any coupling could, with 
such a sudden strain thrown upon it, hold together 
a train unprovided with sufficient brake power. 

The real interest of the investigation centres in 
this latter point, and an answer to the question, 
‘‘ Whether the effects might have been mitigated by 
the use of any safety appliances in common use?” 
can be only a direct affirmative. Comment is almost 
superfluous upon Major Marindin’s remarks on this 
part of the subject. His experience of the efficiency 
of certain automatic brakes justified him in referring 
to such appliances as being in common use, as hav- 
ing been subjected to the test of years, alike under 
the conditions of ordinary work, and the sudden 
demands of emergency, and no one is better quali- 
fied than he, to judge of the shortcomings of the 
system so unceasingly advocated by Sir Edward 
Watkin, and to protest against its continued use. 
Taken in connection with numerous strictures 
passed by the Board of Trade of late, the official 
warning has a special significance. ‘* Although the 
Board of Trade has, as yet, no power to insist upon 
the adoption of a continuous brake possessing these 
qualities (rapid action, and, above all, automatic 
action), yet I would remind the Manchester, 
Sheffield, and Lincolnshire Railway Company that 
this is the second emphatic warning which has been 
given to them within the last six months as to the 
need for automatic action in the brakes used on 
their line.” 

What a commentary is this grave censure on the 
words of Sir Edward Watkin to the crowd of anxious 
shareholders on a recent occasion, in reference to 
this very accident. ‘‘ The brake used on the South- 
Eastern Railway was the vacuum brake, which was 
the very best brake out... . In the accident 
alluded to (Penistone) the brake did its duty. 
The brake was on, and the carriages held together ; 
and if, through Providence, the engine driver could 
have gone another sixty yards the train would have 
got into the cutting, and there might not have been 
a single injury.” 

What a commentary, too, on Mr. Moon’s remarks 
to the shareholders of the London and North- 
Western Railway, and to which we referred last 
week. On that line ‘‘ the best brake in the world,” 
the Clark-Webb chain brake, is being discarded, 
and replaced by a non-automatic vacuum brake ; 
thus is this otherwise admirably managed company 
making “ every provision to prevent accident.” 

Many years have now passed since the Board of 
Trade were enabled, from experiments they con- 
ducted, to lay down the conditions and require- 
ments which railway brakes could be reasonably 
called upon to fulfil, and experience has shown 
how pactical and sound were the recommendations 





they then preferred. Unfortunately many fatal ex- 
periences have also demonstrated the consequences 
of a disregard of the Board of Trade suggestions. 
Until to-day it is not the stiff-necked generation of 
chairmen and others in authority, who have had to 
pay for stopping their ears to the official advice ; 
it has been railway passengers with their lives, 
and railway shareholders with their money. But 
a limit is set to all things, and if the warnings of 
the Board of Trade, which have of late fallen thick 
and fast, remain much longer unheeded, legislation 
must perforce compel the adoption of those means 
of safety to the public which ‘‘ are in common use.” 
Then Sir Edward Watkin must put his Providence 
in his pocket, and with others of his kind, bow to 
a stronger power. Compulsory legislation is a bad 
thing, but it will in this case remove a greater evil, 
and it appears, after all, not illogical that the 
Board of Trade, which at present determines whe- 
ther aline of railway is so constructed as to pro- 
vide for the safety of the public, should not also 
possess the power of deciding whether the recog- 
nised appliances in common use, for insuring, as 
far as posssible, the safety of trains conveying 
passengers, have or have not been employed. Until 
this is effected, however, the public have the matter 
to a certain extent in their own hands, by travelling, 
whenever it is possible, on those railways where 
the chances of accident are reduced to a minimum 
by the use of brakes “‘ having rapid action, and 
above all, automatic action.” 


THE HEALTH EXHIBITION. 
EpvcationaL Exutzits.—No. V. 

Tue Japanese section has been only recently 
opened. The more eligible rooms of the Technical 
Institute having been already allotted to other ex- 
hibiting bodies, this distant but interestirg country 
has been relegated to the basement. 

The educational exhibits strongly remind one of 
European influences, modes, and appliances. Several 
products are unmistakably national ; but many of 
the articles are the direct outgrowth of European 
ideas and methods. Japan has taken the lead of 
Oriental naticns not only in breaking with old- 
fashioned customs and the traditions of ages gone 
by, but also in selecting and adopting the improve- 
ments of western civilisation. 

The bulk of the exhibits come from the male and 
female training colleges of Tokio, the Athens of 
that ‘‘land of the rising sun.” The models of 
schools differ but little from those planned and 
erected by our own School Boards. The substitu- 
tion of specially prepared paper for glass in windows 
is not a matter of primary importance, but our 
scholastic legislators may note the care bestowed 
in Japan upon the formation and culture of manners. 
The visitor will be told, in very fair English, by the 
Japanese representatives, that a room is set apart in 
the schools for teaching the principles of civility. 
As this room is furnished with neither benches nor 
seats of any kind, one may infer the high value set, 
in the Japanese code of etiquette, upon such ac- 
complishments as graceful walking and bowing, 
accosting a friend and taking leave of him, and the 
like. 

Science teaching seems to be conducted accord- 
ing to methods analogous to our own, and with 
similar results. This is to be expected, since many 
of the professors in the University of Tokio belong 
to the west by birth or education. The various 
curricula resemble ours, and strong efforts seem to 
be made to carry them out efficiently. Most of 
the school books and class work exhibited, are 
in the vernacular of the country, a fact which 
screens them from criticism or appreciation. We 
must accept the statement of officials that the 
text-books are good and that the school work is 
all well done. Not so, however, with the samples 
of scientific handicraft. It istrue they are made of 
the simplest and rudest materials, yet it must be 
confessed that, in many instances, they are exceed- 
ingly imperfect representations of instrumental 
appliances. It would, for instance, be difficult to 
predict, from inspection, what phenomena of polari- 
sation could be seen with the Norremberg’s appa- 
ratus of this collection, nor can one realise the 
experimental uses of an electrical conductor made 
out of a large cubical petroleum can and merely 
resting upon three beer bottles. Other strange and 
risible pieces of construction will be found in an 
equatorially (!) mounted telescope, an electrical 
friction machine, and a Coulomb’s torsion balance. 
One marvels why better work is not done, or why 
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such ungracious specimens were ever sent to an 
educational exhibition. 

The models of levers, capstans, the inclined plane, 
and the mechanical apparatus generally, are of better 
workmanship. They, at least, may be used to 
roughly illustrate the principles involved. A large 
glass case, placed in the corridor, contains excellent 
and characteristic specimens of handiwork done in 
the female normal school of Tokio, and in the 
public school of Kiyoto Fu, two of the leading 
educational establishments of the country. There 
is also a large and curious collection of picture- 
books, moral story-charts, kindergarten toys, as 
well as paper cuttings and foldings made by chil- 
dren out of materials which are usually gorgeously 
coloured. 

The exhibits from the Tokio University are kept 
in a glass case, to which access may be had on appli- 
cation. There are numerous books containing papers 
carefully written in English on a variety of scientific 
subjects. Most of these have a local interest, and 
treat of such subjects as the alloys of Japan, 
Japanese methods of sugar making, &c. Some, 
too, appear to contain accounts of laboratory work, 
and even independent researches made by students. 

This same case contains a dynamometer and a 
spirometer for testing the strength of muscle and 
chest of Japanese students. The results of these 
individual tests of physical power are exhibted in 
the form of systematic tables, in which are entered 
the age, height, tinger-reach, girth of chest, capacity 
of lungs, strength of arm, and weight of a number 
of youths varying in age from 14 to 18 years. In 
many schools it appears that observations are regu- 
larly made of the health conditions of children and 
students; and certain schools carefully note the 
number of cases which occur of nervous or skin 
disease, affections of the circulatory, respiratory, 
or digestive organs, epidemics, &c. These physico- 
medical registers might serve as models to our 
public school authorities, who give every encourage- 
ment to field sports, but who pay no attention to 
the registration of facts which have an important 
bearing upon education. 

The educational appliances are not very numerous. 
There is an anatomical model of the human subject 
which is remarkably well made; it is in papier-maché, 
appropriately coloured and with movable parts. Be- 
sides the familiar abacus, there are two other forms 
due to the adaptive genius of the Japanese. Several 
geometrical theorems are illustrated by appropriate 
wooden models, the square and cube of a polyno- 
mial not being forgotten. A praiseworthy feature 
in arithmetical apparatus is the rational manner 
in which the relative value of fractions is demon- 
strated. There are but few samples of school 
furniture, and these are strongly suggestive of 
European manufacture. This is, of course, no dis- 
paragement. On the contrary, the earnestness 
displayed by the Japanese to promote the interests 
of their country, to establish national education on 
a broad and solid basis, and in so doing to profit by 
the experience of others, is entitled to the highest 
commendation. Their exhibition, despite the few 
deficiences which we have singled out, deserves great 
praise. It shows that their education depart- 
ment is directed by an intelligent and energetic 
body of men. 








THE UNCHAGAH, THE GREAT RIVER 
OF CANADA. 

PaRALLeEL to the coast line of the Pacific Ocean, 
and generally rising almost from its shores, the 
Andes and the Rocky Mountains form, for 8000 
miles, the backbone of the twin continents. From 
Terra del Fuego in the south to the Frozen Ocean 
of the north, through torrid, temperate, and frigid 
zone, their rugged sierras, snow-capped pinnacles, 
or voleanic peaks, stretch in one long vast belt over 
one-third of the circumference of the globe; the 
most massive, most varied, most magnificent chain 
of mountains in the world. From the Gulf of 
Mexico to the Arctic Ocean, their general course, 
through North America, is a little west of north, 
and from the thirtieth parallel of latitude to the 
sixtieth, their height gradually increases, whilst the 
associated Cascade range interposes between them 
and the ocean, and pushes the main chain to a dis- 
tance from the coast. The Union Pacific Railway 
crosses these mountains, where their breadth is 
1200 miles, at a maximum elevation of 8242 ft. 
above the sea, and although the low pass selected 
for the Canadian Pacitic is 3626 ft. in altitude, the 
road will enter the western province of British 





Columbia between the colossal portals of Mounts 
Browne and Hooker, which rise on either hand, the 
giant sentinels of the pass 16,000 ft. above the 
ocean level. Above the sixtieth parallel the moun- 
tains lose their altitude, and become more isolated, 
whilst a prolongation of the continent leaves a 
larger space between them and the western sea. 
At their northern extremity they tend towards the 
west, dipping their frozen feet into the Arctic 
Ocean, a thousand miles from the straits that sepa- 
rate Asia from America. In Canada, that is, north 
of the 49th degree of latitude, the axis of the moun- 
tains is roughly parallel to the Pacific from 200 to 
300 miles distant, whilst the Cascade range is 
directly on the coast, and between the two is an 
elevated mountain region, much of it too rocky and 
precipitous to be of any agricultural value. On the 
eastern flank, or shoulder, towards the Atlantic, 
there reposes a broad sandstone belt, at an altitude 
near the mountains of from 2500 ft. to 3000 ft. 
above the sea, and gradually sloping from this east- 
ward and northward, isa vast prairie district 800 or 
900 miles wide, a treeless, alluvial country, of great 
agricultural promise, ending with a belt of primi- 
tive rocks, which forns the Atlantic and Arctic 
coast line. 

Between the Rocky Mountain range and the 
Pacific, and between 55 deg. and 58 deg. north 
latitude, there exists a rough, hilly, forbidding dis- 
trict, as yet but little known, and visited only by 
the hardy trapper of the Hudson's Bay Company, or 
the no less daring and ubiquitous gold miner, who 
has found, on the sand bars of its numerous rivers, 
an auriferous reward for the hardships inseparable 
from its bleak position and terrible isolation. A 
wild wilderness of rocky peaks and granite fast- 
nesses, it covers some 30,000 miles of barren soli- 
tude, whilst chilled by the neighbouring snow- 
covered mountain ranges, and its own elevation of 
over 6000 ft., its short summer affords but a_ brief 
interval of rushing cascade and swollen torrent, 
between the rigours of its long and pitiless winters. 

When Sir Alexander Mackenzie, in 1795, first 
penetrated to this inhospitable district, his High- 
land followers were reminded by its rugged linea- 
ments of their transatlantic homes, and they called it 
New Caledonia, but it gradually lost this name, and 
when again revisited by the less poetical gold 
seekers, who gained its dreary fastnesses, through 
its Pacific outlet of the Stickeen River, this Indian 
name became attractive to the whole country 
between that river and the Finlay, and it is now 
known with less propriety or euphony, as_ the 
Stickeen district. This wild mountain region is the 
birthplace of some mighty rivers. Its southern 
and western flanks are drained by the Babine, 
Stickeen, and Naase, which all find their way ulti- 
mately into the Pacific. Its northern valleys dis- 
gorge the accumulated floods of a hundred frightful 
gullies and canyons into two principal streams, 
which again, some 200 miles from their source, 
unite to form the main branch of that great unknown 
river, which after a course of 800 miles in silence 
and solitude passes beyond the boundaries of British 
America, a majestic flood a mile in width, into the 
late possessions of Russia, and is at that boundary 
still 1000 miles by its wanderings from its home in 
the Behren’s Sea. Circling in its course round the 
volcanic basis of St. Elias and Mount Edgecombe, 
a Hudson’s Bay fort has been established at its 
northern bend, but from thence to where the lofty 
lliiimiin, whose fiery summit is 13,000 ft. above the 
sea, casts his livid flames over the Aleutian Archi- 
pelago, the Yukou has still to be explored. 

The eastern slopes of these new Caledonia 
mountains give birth to the still mightier 
Unchagah ; but if the wild district of its infant 
activity is uncouth and repulsive, its more mature 
career follows brighter scenes, and is developed in 
a more congenial clime. For over a thousand miles 
it offers its ample bosom as the liquid highway 
through a prairie of vast extent and wonderful fer- 
tility, waiting only the arrival of immigrants to yield 
a worthy return to the hand of industry, and ready 
to respond a hundred-fold to the advances of enter- 
prise, or the incitement of husbandry. After this 
promising adolescence its powerful energetic matu- 
rity is passed amidst less happy surroundings, and 
for 1300 miles its great fervid volume sweeps on in 
sullen silence amidst joyless scenes and wild desola- 
tion. It ends as it began, amidst a hopeless wilder- 
ness, useless to mankind, surrendered to ever- 
lasting and irredeemable wretchedness, until it 
loses itself in the chill embrace of the Polar 
sea, amidst fog and gloom and ice, and asso- 





ciated with the cruel memories of the sufferings of 
those who have laid down in despair to die on its 
far-distant and gloomy banks. 

Although their sources are not 200 miles from 
the Pacitic, the Ominica, the Oxalinca, Mesalinca, 
and other streams run eastward frow the Stickeen 
district to swell the limpid but impetuous Finlay, 
which for 300 miles laves the western base of the 
Rocky Mountains, and which after running through 
a frightful canyon in the rocks flows for 120 miles, 
without any sensible change in its volume, to its 
final confluence with the Parsnip. But the Finlay, 
though perhaps the longest is not the main source 
of the Unchagah’s waters. A belt of high land 
not mountainous, nor even very elevated, for 
this watershed between the Pacific and the 
Arctic scarcely averages 2500 ft. above the sea, 
joins the mountains of the Stickeen on its 
southern side, and runs for 400 miles to a junc- 
tion with the great Rocky range, where the 
Frazer, the gold-bearing river of British Columbia, 
attains its most northern limit. Within six miles 
of the Frazer's waters, at this northern bend, is the 
little Summit Lake, in west longitude 122 deg. 
40 min., and north latitude 54deg. 14min. It is 
about five miles long by four wide, and its elevation 
above the sea has been carefully ascertained to be 
only 2050 ft., whilst the highest point of the Gis- 
combe portage, which separates it from the Frazer, 
is only about 100 ft. higher. The whole of this 
district was'explored for an alternative line for 
the Pacific Railway, and were this route adopted, 
this low summit would be the highest point between 
the Atlantic and Pacific for the shorter Canadian 
route, whilst its American rival passes over a 
summit 800 ft. in height, and runs for 1300 con- 
secutive miles at an elevation of over 4000 ft. above 
the sea level. The outlet of Summit Lake is called 
Crooked River, which, running generally north 
through gravel ridges and a sandy sub-soil, makes 
over 100 miles by its course, of the 60 in a direct 
line, between its commencement and M‘Leod’s 
Lake, into which it flows. This lake is a sort of 
natural canal 17 miles long and two wide, and the 
receptacle for a chain of lakes further west, drain- 
ing the area between the watershed previously men- 
tioned and the Crooked and Nation Rivers. These 
lakes all abound in fish, and their bright clear 
waters are surrounded, as far as the eye can reach, 
by an undulating well-wooded country, rising from 
the lake by a succession of low sandy terraces. At 
its foot is a small Hudson’s Bay Company’s fort, 
the only mark of the existence of man, and stretching 
away to the right are the distant peaks of the Rocky 
Mountains, wrapped in their coverlets of everlast- 
ing snow. Emerging from the lake and still run- 
ning north, is the Pack River, which carries its 
waters into the Parsnip, the former deep, clear, 
and dark, the latter white and turbid with the 
melting snow of the mountain range. Each river 
is 100 yards wide, and they run for some distance 
in sullen silence side by side without commingling. 
The main stream, which has drained the Rocky 
Mountains for over 150 miles from the south, is 
named after the Cowparsnip, which grows in wild 
profusion on its banks. Being entirely fed by the 
intermittent and variable mountain springs and 
streams, it is subject to occasional heavy floods, 
and to great changes in its volume and rapidity, 
and hence is constantly scooping out new channels, 
washing away the former banks, creating new islands, 
and cutting and changing its bed continually. The 
gravel washed down from the hills, during the 
period_of its greatest violence, is covered with mud at 
a subsequent stage of the waters subsidence, and in 
this theseeds of the willow take root and grow. These 
collect from the turbid river more mud, which they 
mat together and consolidate, and thus form banks 
and islands, and it is no unusual thing both on this 
river, and lower down on the Peace, to find willows 
not thicker than a finger silted up 10 ft., and hold- 
ing the mud in its place. Ina few years the bank 
is high enough above the water for the balsam 
poplar to thrive, which is found from the seedling 
of a year old to the monarch of a hundred, tower- 
ing to as many feet in altitude, and with a trunk 
6 ft. in diameter. As this poplar growth decays, 
the white spruce succeeds and the forest of the 
future is commenced. For forty or fifty miles be- 
tween the mouths of the Pack and Nation Rivers, 
the channel is divided by gravel bars and islands, 
and the precess of depositing and destroying these 
by the spring floods, and summer deposits of 
silt, and of covering them with the new forest is 
everywhere in progress, 
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The Nation has a large channel, but with a very 
varying quantity of water flowing from the wilder- 
ness of the Stickeen, its current is rapid and tor- 
tuous, and its banks are marked with gravel ter- 
races, rising to 150 ft. above the usual level of its 
waters. The Nation and Ominica Mountains, rais- 
ing their denuded heads 7000 ft. above the sea, 
bound the horizon to the west, and what is some- 
what remarkable, the snow here never remains per- 
manently on their summits, although a number of 
the peaks are above the snow level of mountains 
further south. The bars of the Parsnip, Nation, 
Ominica, and, in fact, of all these streams, have 
been explored for gold, and it was supposed a few 
years since that the Ominica especially, which runs 
into the Finlay, would rival Cariboo, or the Frazer, 
asa gold producing district. Difliculty of access in 
gold and fur-hunting is a small obstacle, and in 1871 
over a thousand miners forced their way up the 
canyons of the Stickeen to the Germansen and 
Black River feeders of the Ominica; the usual 
rowdy following was after them, and Germansen, 
the most northernly and most remote of all the gold 
districts, became suddenly a town. The next year 
fewer miners returned to it, and the more recent 
and most marvellous discoveries in the Cariboo 
offering superior attractions, its decadence was 
almost as marked as its rise, and unless some very 
signal success is again announced, the nomadic 
crowd and wild inhabitants of this seven years old 
‘* city” will not long continue to grace the rough 
waters of the Black and Ominica Rivers. The gold 
which was procured on these bars, and for some 
time in richly paying quantities, was in very fine 
uniform sized particles, apparently derived from 
drift deposits, which had been cut through, washed 
away, and redistributed by the present action of the 
rivers. 

About 120 miles from the foot of the Lake 
M‘Leod, the Finlay River, from the north-east, 
and the Parsnip from the south-west, running to 
this point from opposite quarters, and draining 
between them 700 miles of the western slope of the 
Rocky Mountains, unite their volumes. The con- 
joined streams are nearly 1000 ft. across, the 
current becomes more rapid, and they rush forward 
with increased velocity, directly east, towards the 
great rocky chain which hems them in on every 
side. During the ten miles between their con- 
fluence and the mountains they are constantly being 
reinforced by streams from half-concealed valleys 
on either side, combining, says Captain Butler, like 
a skilfu! general, all their forces, before making 
the great struggle with the powers of the mountain 


mass, which looming up 6000 ft. to 7000 ft. in front of | 


them in awful majesty disputed their eastern pro- 
gress. Directly in front, Mount Selwyn, 7500 ft. 
in height, named from the distinguished geologist 
who first ascended it, towers up from the river, and 
completely shuts in the deep abrupt defile, or gash 
in the mountains, through which the river winds its 
way for seventy miles through the heart of the 
great mountain range, as if some giant arm had 
cleft to its very base the Rocky Andes, and made 
an easy passage for the imprisoned waters to flow 
smoothly and tranquilly forward. Scenery of 
surpassing beauty and sublimity surrounds the 
deeply embosomed river, and from an_ isolated 
summit near the eastern portal, Butler describes a 
view such as few have an opportunity of witnessing. 

To the confluence of the Parsnip and Finlay, 
from which point the united stream is known for 
700 miles as the Peace River, the waters of the 
infant Unchagah have flowed through the heavy 
forest peculiar to the Pacitic slope. The alluvial 
ground is suitable for the grandest development of 
the different species of the pine family. In the 
wet swampy land the black spruce predominates, 
on drier and more sandy soils, the white spruce is 
intermixed with the aspen. Sandy and gravelly 
tracks are known by the thick growth of the black or 
Banksian pine, whilst the huge Douglas fir flourishes 
on any of the hill sides, where, with a dry soil, it can 
enjoy a humid atmosphere. In the whole 300 
miles from the Lower Frazer to M‘Leod’s Lake this 
grandly wooded region, with its moist warm climate 
and well-watered ground, produces a forest verdure 
of the most luxurious type. 
the western hemlock attain a size often of 30 ft. in 
circumference and over 150 ft. in height, whilst the 
Douglas fir towers to an altitude of 250 ft., and the 
maple is found 6 ft. in diameter The flora through- 
out is most varied and magnificent, and even the 
beautiful dogswood is found 40 ft. high and gar- 
landed with a profusion of white flowers, expanding 


The giant cedar and | 


to a breadth of 3 in. in diameter. As the forest is 
cleared off no doubt the soil will become less moist, 
and as Germany was to the Romans a land of 
swamp in summer and rigorous cold in the winter, 
so is much of our north-west to us ; and as the re- 
moval of that forest made Germany one of the finest 
of European countries, so may the cutting down of 
our northern woods produce a similar result in the 
future of British America. 

The marvellous passage of the mountains pro- 
duces an entire change, not only in the character of 
the country, but in the climate, and Mount Selwyn 
closes the pass to the moist breezes of the Pacific. 
In a few miles, without going south, or making any 
appreciable descent, the cold wet climate of the 
western slope is exchanged for the delicious warmth 
of the prairies, and the luxuriant vegetation of the 
spring is at least four weeks in advance of the dis- 
trict to the west of the mountains. Mount Selwyn 
is the sentinel that stands at that portal of this 
great garden of the north-west, the future hope 
of America, the most prolific and glorious region of 
promise, which only in recent years has been dis- 
covered, and which stamps the grand north-west of 
Canada as the fairest heritage of the new dominion. 
The climatic conditions of this district are as 
peculiar and abnormal as its position is unaccount- 
able, and the results are the more astonishing as 
being directly at variance with our previous ex- 
perience and preconceived opinions. The general 
course of the river through the mountains, and for 
300 miles towards its outlet, is nearly due east, and 
about on a parallel of 56 deg. of north latitude, but 
the climate is milder than it is 3 deg. further south, 
and 2 deg. north of this, on its lower course, we 
shall find it again still more favourable. On the 
day of the first ascent of the mountain, July 11, 
1875, Selwyn found the thermometer 84 deg. at its 
base, where the river closely hugging its rocky feet 
is not more than 1530 ft. above the sea, and at its 
summit it was still 82 deg. Looking east a blue 
sultry haze hung over the prairie and the river, 
whilst west the atmosphere was clearer and colder. 
The limit of the growth of trees was 4000 ft. in 
height, a few scattered and stunted spruces only 
being found in clumps a few hundred feet higher, 
but at its summit, the soil between the rocks was 
carpetted with a profusion of the most lovely 
Alpine plants, while the anemones and arenarias 
actually obscured the ground. 

For six miles the river circles round the base of 
Mount Selwyn with a steady rapid current ; for the 
next 50, and this where the range is the highest, its 
descent is only 140 ft., mostly in a continuous and 
not very rapid current, whilst for the last 20 miles, 
| through a lower range of the Rocky Mountains, the 
| river is more obstructed in its channel, a succession 
| of low falls and rapids occur, and the descent is 
more impetuous, and not adapted for navigation. 
The total difference in the level of the water 
through the whole pass is, however, only 270 ft., 
being about 1540 ft. above the sea at the confluence 
of the Finlay and Parsnip, and 1270 ft. where it 
finally emerges from the chasm on the eastern side 
of the mountains. The rocks on each side of this 
marvellous geological section are principally dark 
grey or black impure carbonaceous limestone, full 
of fossils, and in one place a thin seam of coal may 
be detected high up on the mountain side. Insome 
instances where land-slides have laid bare the edges 
of the rocks, some beautifully distinct sections are 
exhibited, the contortions of the strata being often 
excessive, and almost fantastic in their striking 
variety. Near the lower end of the gorge, beds of 
sandstone supervene, some hard and grey without 
fossils, others softer and brown with an abundance 
of plant remains. 





(To be continued.) 








NOTES. 
MaGNeETIsM OF THIN STEEL PLATES. 
A curious and instructive experiment has just 
|been made by M. Duter, who took a number 
of very thin plates or discs of tempered steel, 
about a millimetre thick, and from five milli- 
metres to forty centimetres wide, and built them 
into piles, the adjacent plates being sometimes 
|in contact, and sometimes separated by a sheet of 
|paper or cardboard. These piles were then in- 
| serted in a very powerful magnetic field, and with- 
drawn. It was then found that they had become 
| powerful permanent magnets; but when the in- 
dividual plates were separated they seemed to have 
lost their magnetism. On building up the pile 











again the original magnetism was restored t» it. It 
appears then that the thin plates have not really 
lost their polarity on being withdrawn from the 
exciting field. Some of Professor D. E. Hughes’s 
recent experiments have a great similarity to M. 
Duter’s. 


A New Carson Barrery. 

A new voltaic battery has been brought out by 
M. Tommasi and M. Radiguet, in which peroxide 
of lead surrounds the carbon plate as it lies on the 
bottom of the cell. The other plate is also of 
carbon, covered with fragments of retort carbon 
platinised. The two plates are placed one above 
the other, but separated by a sheet of parchment 
paper which divides the containing vessel into two 
compartments. <A saturated solution of chloride of 
sodium or common salt is filled into both compart- 
ments until the upper carbon fragments are partly 
immersed in it. The electromotive force is 0.6 volt. 
The negative pole is that carbon plate which is not 
in contact with the peroxide of lead. If other 
saline solutions, such as sulphate of ammonia, sul- 
phate of soda, chlorhydrate of ammonia, or even 
dilute sulphuric acid, be used instead of the solution 
of salt, the electromotive force does not sensibly 
vary. 

SUBMARINE CABLES. 

The Faraday is now engaged in laying the second 
Bennet-Mackay Atlantic cable from Kenmare Bay 
in Ireland to Canso in America. Dr. Muirhead is 
at present at the Irish station fitting up his duplex 
system on the cable already laid, and we under- 
stand that he will shortly proceed to America to 
complete the work there. With both the new 
cables duplexed, the company will have practically 
four cables at their disposal to compete with the 
existing lines, and we believe that arrangements have 
been made with an American telegraph company to 
give them a land continental system of lines, as 
well as a sub-Atlantic system. The combination 
may therefore prove a formidable rival to the 
Western Union Telegraph Company if it can keep 
out of the hands of the present powerful mono- 
polies. While upon this subject we may mention 
the singular case of a living whale, 70 ft. long, being 
recently caught in one of the West Coast of America 
Telegraph Company’s cables by Captain Morton, of 
the company’s repairing ship. The whale was 
hauled up to the ship’s bows in the cable while being 
repaired, and the wire cutting into its flesh caused 
the entrails to escape. The whale drifted to wind- 
ward dead after the cable parted with the strain. 
The supposition is that the whale produced the 
faults in the cable, which was being repaired, by 
getting entangled in the latter. If so it must have 
been caught seven days. 


THE Eartu’s MaGNetTIsM AT Paris. 

Very careful determinations of H, the value of 
the horizontal component of the terrestrial magnetic 
field, have recently been made at Paris by M. 
Mascart, the well-known electrician. The measure- 
ments were made in the observatory of the Parc 
St. Maur, and the method cf Gauss was adopted as 
one of those giving the most correct results. This 
consists in oscillating a magnetised bar under the 
influence of the earth ; then placing it a certain dis- 
tance from another bar submitted to the action of 
the earth and noting the deviation suffered by the 
latter. Let 

M=magnetic moment of the bar. 

K=its moment of inertia. 

T=the duration of infinitely small oscillations. 

R=the distance between the centres of the two bars. 

a =the deviation of the auxiliary bar. 

a =a constant determined by experiment. 

If the deviating bar is perpendicular to the mag- 
netic meridian and directed towards the middle of 
the bar deviated, we have 


H=" a R( 3+ . 
zal R tan. a Jk R2 


If the deviating bar remains perpendicular to the 
direction of the bar deviated, tana should be re- 
placed by sina. It results from the experiments 
that the mean value of the horizontal component 
at the observatory of the Pare St. Maur on July 1, 
1884, is H=0.19 414+0.00012 C.G.S. unit. The 
error is probably below 0.0001. 


Water Supplry or NEWMARKET 
New water works have just been inaugurated at 
Newmarket. The works consist of a well and 
pumping station at South Field, in the parish of 
Exning, and they are designed to be capable of 
supplying 100,000 gallons in twelve hours. The 
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pumping engine is of the horizontal condensing | 


type, and the pumps are of a three-throw descrip- 
tion, one set drawing from the well and delivering 
into the softening tanks, the other drawing from 
the tanks and delivering into a reservoir situate on 
Warren Hill, at a height of about 200 ft. above the 
main street of the town, with the capacity of hold- 
ing about 250,000 gallons. The works are being 
adapted to allow of the use of Clark’s softening 
process, which has the effect of reducing the hard- 
ness to about four degrees. The shaft of the well 
from which the water is drawn is 20ft. deep, hav- 
ing two bore holes of 18in. each, and each 40 ft. 
deep. The works are arranged to admit of duplica- 
tion of the machinery should it become necessary, 
and at present the engines are capable of pump- 
ing 400 gallons per minute. The water pumped 


from the well is conducted into two large 
tanks in the rear of the pumping station, 


from which it is conducted to the reservoir at 
the other end of the town. Each tank is capable of 
containing 100,000 gallons, and adjoining these 
tanks is a smaller one, used for the preparation of 
lime water for mixing with the water newly pumped 
from the well. The water newly pumped is hard, 
and for the purpose of softening it a flow of lime 
water in a proportion of one to ten is continued. 
Each large tank is fitted with a suction float adapted 
for the withdrawal of surface water only. The whole 
length of piping laid by the company, including the 
mains, is estimated at about nine miles. The well 
was sunk at South Field early in September, 1883, 
and the works were commenced in the beginning 
of December. The supply was conveniently ob- 
tained for the spring meeting of 1884, the Jockey 
Club stand being supplied in the Craven meeting, 
week early in April. The estimated yield of the 
well is equal to twice the present requirements of 
the town. The total cost of the works—somewhat 
increased owing to the necessity of applying to 
Parliament on two occasions—has amounted to 
14,000. The works were designed by Messrs. 
Easton and Co., of 11, Delahay-street, West- 
minster. The machinery was erected by Messrs. 
S. S. Stott and Co., of Haslingden, near Manches- 
ter; and the buildings, including the reservoir on 
Warren Hill, were carried out by a local firm, 
Messrs. Hook and Tebbut, of Goham. Messrs. J. 
Young and Co., of Hertford, laid the pipes which 
were supplied by Messrs. J. Oakes and Co., of Alfre- 
ton, Nottingham. 


Hutt AND BarnstEy Ratiway. 


The engineers (Messrs. W. Shelford and G. Bohn) 
report that to the 30th of June the construction of 
the railway proceeded satisfactorily. The number 
of men then employed on the line was 1900, in ad- 
dition to skilled labour in connection with stations, 
bridges, &c. On the 5th of July, however, the 
contractors discharged about one-half the number 
of men upon the line, and on the 12th of July they 
removed the greater part of the remainder, leaving 
only 300 at present employed, and this number in- 
cludes those who are engaged in sorting the plant, 
and upon other work for the contractors’ own pur- 
poses. The permanent works now in operation are 
confined to the completion of the swinging bridges 
over the rivers Ouse and Hull, and the signals and 
telegraphs. The contractors are holding possession 
of the line, and are doing such work as is necessary 
for the public safety, and to prevent severe depre- 
ciation of the property. The present condition of 
the railwaysand stations is as follows: The earth- 
work of the main line is completed from the 
Junctions at North Bretton and Stairfoot, near 
Barnsley, to the termini at the Alexandra Dock, 
Dairycoates, and Cannon-street, in Hull, the last- 
named terminus being that recommended for tem- 
porary purposes by Mr. Grierson. The bridges are 
also practically complete between the same points, 
so that it is now possible to run a train from end to 
end of the railway. The permanent way is laid 
almost throughout between Stairfoot and the Alex- 
andra Dock, Hull, there being only about 14 miles 
of double line yet to be laid between the dock and 
the Lancashire and Yorkshire Railway at Hensall, 
and about eight miles of double line between that 
point and Stairfoot. The advances upon plant have 
been reduced by 68,590/. during the past half-year. 
Passenger stations have been more or less completed 
at the following places, viz. : Beverley-road, Kirk 
Ella and Willerby, Little Weighton, South Cave, 
North Cave, Newport, Landholme, Eastrington, 
Howden, Caulton, and Upton. A commencement 
has been made also at Kirk Smeaton, Hemsworth, 





and Sandy Bridge, but the further prosecution of 
the two last has been deferred for the present. The 
goods warehouse and yard at Sculcoates, and the 
running shed for the engines at Springhead, pro- 
ceeded very satisfactorily until the suspension of 
work by the contractors. At Cannon-street, Hull, 
the permanent carriage shed is being converted 
into a temporary passenger terminus, at the sugges- 
tion of Mr. Grierson. Preparations are being made 
for carrying out the other recommendations of Mr. 
Grierson, as follows, viz. : For the construction of 
a goods station and marshalling and sorting sidings 
between West Dock-avenue and Neptune-street, 
Hull ; for the completion of the junction with the 
North-Eastern Railway (Victoria branch), the earth- 
work for which is half completed; the plans for 
the sidings, and arrangements for exchange of 
traffic with the Lancashire and Yorkshire Railway 
at Hensall, the West Riding and Grimsby, the 
Midland main line, and the Manchester, Sheftield, 
and Lincolnshire Railway, are under discussion 
with those companies, and have been for the most 
part settled. The junction with Swinton and 
Knottingley joint line is completed, excepting 
points and signals, and arrangements are being 
made for obtaining access to the South Kirkby, 
Monkton Main, and New Oaks collieries. 


THe Evectric Licut IN THE MECHERNICH MINEs. 


The electric light installation at the Mechernich 
Mines in its once volcanic Eifel district in Rhenish 
Prussia, has now had a fair trial for more than 
three years and has proved a complete success. 
The expectation that it would both facilitate 
the operations and increase their security, has fully 
been realised, and an extension of the plant is now 
being carried out. Messrs. Siemens and Halske, of 
Berlin, undertook the work, which was superin- 
tended on their behalf by Mr. Boeddinghaus. An 
open working 2000 ft. long, 1000 ft. wide, and 
over 300 ft. deep, in which 300 men and 20 horses 
are continually occupied, was first to be supplied 
with the electric light. This part of the mine is 
excavated in steps, the horizontal terraces being 
provided with rails. Ordinary lamps in globes on 
poles were out of the question, as blasting operations 
continue throughout the day and the shots would 
soon have made havoc of the lamps. After several 
trials two powerful lamps, of 3000 candles each, 
were erected at the upper margin of the pit where 
they were fairly out of the reach of the projected 
stones ; and reflectors were fixed to throw the light 
down upon the steps. To find the proper positions 
for these powerful lamps and to avoid too dark 
shadows caused some difticulty. But the illumina- 
tion was finally rendered most efficient, and the open 
pit with the light playing on the whitish grey rock 
affords a fine spectacle. Asany interruptions, even 
for short periods, such as those occupied in renew- 
ing the lamp carbons, would be dangerous, the whole 
plant is double; each lamp receiving its current from 
aD, dynamo. No hitch of any kind has occurred, 
and the safety of the miners has decidedly been 
augmented. It was formerly not always possible for 
the superintendents to see whether the loose mass 
resulting from the blasting operations had been 
properly removed, and frequent minor accidents 
arose from the débris falling down upon the miners 
engaged on the step next below. The work can now 
be controlled much better than before when petro- 
leum lamps and hand lamps were in use. The 
cost shows a saving of about {4d. per hour in 
favour of the electric illumination. The satisfac- 
tory results obtained in the open working induced 
the company to introduce the electric light down in 
the subterranean galleries. The ore forms little 
concretions of sand and galena scattered all through. 
the rock ; the whole mass has therefore to be brought 
to day to be disintegrated and sifted, and the mining 
proceeds in parallel and cross galleries, which are 
constantly being widened until they become 90 ft. 
in width, and 70 ft. in height, by sometimes 300 ft. 
in length. The operations in themselves would not 
require much light if there was not always danger 
threatening from loosened pieces of rock. Pitch 
torches were formerly employed to examine the 
bore holes and fissures round them after each ex- 
plosion. It was a question whether the arc lamp 
would answer for this purpose in the smoky atmo- 
sphere. For the first experiments, arc lamps of 


3000 and 1060 candles were used, with the positive 
carbon in the lower holder. The effect was brilliant, 
yet the light did not penetrate the white smoke 
cloud which collects at the upper wall immediately 
But as the smoke settles within 


after the shot. 








ten minutes, it was thought advisable to acquiesce 
in this interruption of a few minutes, and to 
use smaller lamps of 350 candles, which proved 
quite efficient. Of these, there are ten in use 
with about 10,000 ft. of lead cable, the cable 
being partially elastic, as the lamps with their 
wires have to be removed when the blasting is to 
take place. The lamps were originally supplied 
with hexagonal lanterns with obscured glass to pro- 
tect the eyes of the miners. The glasses were of 
course soon broken, but no complaints are said to 
have been made about the naked electric lights. 
The proprietors of the mine have decided upon an 
extension of the installation. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 15, 1884. 

THE interest of the American iron trade centres this 
week on the question of the proposed restriction of 
pig-iron production. The latest expression of opinion 
is to the effect that the restriction may take place in 
western and southern furnaces, but for a number of 
reasons it is not likely to take place in the east. There 
has already been a very heavy restriction in both anthra- 
cite and bituminous pig-iron output, and though at pre- 
sent the increasing stocks of unsold material prove that 
the production is in excess of consumption, the furnace 
companies prefer to restrict to suit their own conve- 
nience. Some companies find a ready market for their 
production, and most others prefer tokeep on. Mean- 
while prices of all kinds of crude material are gra- 
dually sagging downward, and it is asserted on good 
authority, that a great deal of material is selling at 
cost prices. Certain it is, thata fair quality of No. 1 
foundry has been bought within the week at 19 dols., 
No. 2 at 18 dols., and grey forge at 17 dols. delivered. 
Stocks of foreign iron are remarkably light, and there 
isa very trifling demand. There has been some call 
for special grades of Bessemer, but in very small quan- 
tities. Quotations are about as follows: 19 dols. for 
Bessemer, 23.50 dols. for 10 to 12 per cent. ; spiegel- 
eisen, 28 dols. for 20 per cent. ; 78 dols. for 80 per cent. 
ferro-manganese; and 40 dols. to 42 dols. for steel 
blooms. Considerable sales of steel rails have been 
made during the past week at prices ranging from 
27.50 dols. to 29 dols. at mill. The Scranton and 
Bethlehem companies, of this State, are offering stocks 
at 27.50 dols., and it is rumoured that negotiations for 
large lots are now under way, and likely to be closed 
at a shading from 27 dols. There is‘almost no profit at 
these prices, according to the statements of makers, 
but the reduction is drawing out a good many buyers, 
and the mills will be able to secure a good supply of 
work. Reductions in wages have been announced in 
two mills, and will probably be made in all, within a 
shorttime. There is very little movement in old rails 
this week, most consumers being provided for the time 
being. Old bullhead rails are offered at 20 dols. ex ship 
here ; old bridge rails, 21 dols. There are several large 
orders for structural iron now on the mafket, aggre- 
gating 5000 tons ; several good orders have been placed 
within a few days, and others are about to be placed. 
Bridge iron has been in good request for some weeks, 
and the works are well supplied with orders. Prices 
are about as they have been, and will probably be a 
little firmer, on account of the filling up of the mills 
and the consequent decrease in competition. Quota- 
tions are about as follows: 2.10 cents for angles and 
plates; 2.15 cents for tank; 2.25 cents for bridge 
plates ; 2.75 cents for tees and shell iron ; 3.50 cents 
for beams and channels ; 3.75 cents for flange iron, 
and 4 cents for firebox. 








GERMAN METALLURGY.—The production of pig iron in 
Germany in June is officially returned at 278,877 
tons. The corresponding production in June, 1883, was 
274,857 tons. 


THe PANAMA CanAL.—The excavation effected in July 
in connection with this canal amounted to 650,000 cubic 
metres. The excavation effected previously having been 
6,603,302 cubic metres, the aggregate to July 31, 1884, 
was 7,253,302 cubic metres. 


Fast TIME FoR THE ILtINois CENTRAL RAILROAD.—The 
Illinois Central Railroad Company recently ran an excur- 
sion train over its system from McCoombe Station to New 
Orleans. The engine drawing the train had 5 ft. driving 
wheels, and the distance of 105 miles was got over in 
119 minutes, being at the rate of about 51} miles per hour, 
stoppages included. 





Ratiways nN SoutH AvstTratiA.-—A large deputation 
recently waited on the South Australian Commissioner 
for Public Works, urging the construction of a railway 
from Riverton to Clare. The construction of this line has 
been agitated for a number of years, as Clare is the largest 
town outside Adelaide, which is unconnected with the 
colonial railway system. Mr. Playford gave, however, a 
rather discouraging reply to the deputation. 








Ave. 29, 1884.] 





ENGINEERING. 








209 








THE SEVERN TUNNEL RAILWAY. 


‘nose 


~ .- 


—— 





\ 
MITCHELQEAN 


oe 


THE SEVERN TUNNEL RAILWAY.* 
By J. Clarke HAWKSHAW. 


In former days before railways existed, one of the coach 
roads between England and South Wales crossed the 
Severn near the place where a railway tunnel is now being 

e. In those times travellers left their coaches on 
reaching the Severn at New Passage on one side and 
Portskewet on the other and crossed the river or estuary, 
which is there about 2} miles wide, in open boats. 

Later on, lofty wooden piers were made on the banks of 
the Severn at the two places just named ; on to these the 
trains now run, and passengers there leave them, and are 
taken across the river by steam ferry boats. The incon- 
venience of this journey is increased by the great rise 
of tide, amounting at springs to over 40 ft. 

To do away with this break in the railway communication 
between the two parts of the country, plans were sub- 
mitted to Parliament, one for the construction of a bridge, 





and the other of a tunnel. 

Inthe year 1872 Parliament sanctioned the construc- 
tion of a tunnel, and the work was begun in March, 1873, 
by the Great Western Raflway Company. Shafts were 
sunk, and from them driftways were driven on the line of 
thetunnel. In this preliminary work no great difficulty 
was encountered, and the driftway under the river was 
nearly completed, only 130 yards remaining to be driven 
in order to effect a junction, when a large spring burst 
into the driftway driven landwards from Sudbrook and 
drowned the works under the river. 

This happened on October 16, 1879; Sir John Hawk- 
shaw, who had previously acted as consulting engineer, 
was appointed engineer-in-chief in conjunction with the 
engineer Mr. Richardson, and a contract was made with 
Mr. T. A. Walker for the completion of the works. Con- 
siderable progress has been made with them during the 
last 44 years, and the tunnel is now rapidly approaching 
completion. 

Site of Works.—The line selected for the tunnel is about 
half a mile south of the steam ferry between New Passage 
and Portskewet. The Severn is there about 2} miles wide, 
and is a tidal estuary rather than a river. wing to the 

t rise of tide, the current is very rapid, — 10 to 
1 knots in certain states of the tide. The bed, which is 
laid bare over two-thirds of the width of the estuary at 
low water, consists throughout of rock or shale. There 
arethree depressions in it, the most considerable, called 
the “ shoots,” is half a mile from the Welsh shore and has 
a width of 550 yards, and a depth of 60 ft. at low water and 
96 ft. to 100 ft. at high water. 

Geology.—A section made on the line of the tunnel 
would disclose below recent surface deposits, a series of 
trias marls and sandstones lying in nearly horizontal 
strata on highly inclined beds of coal measure, shales, and 
sandstones. 





* Paper read before the British Association at Mon- 
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On the English shore a level tract of land extends for 
three miles from the margin of the Severn landwards, ter- 
minating abruptly in an escarpment of trias resting on 
carboniferous limestone which is here brought up by a 
fault. This level tract lies 9 ft. below high-water mark of 
the Severn during exceptional spring tides, and would be 
subject to occasional overflows of tidal water if it were not 
protected by an artificial bank called the sea wall. This 
flat is covered by a bed of rich aluvium with some peat 
resting on sand and gravel which lies on the irregular sur- 
face of trias marl. 

_ The rocks exposed over the bed of the Severn when the 
tide is low are trias, marls, and sandstones, and a conglo- 
merate called the dolomitic, which is found forming a bed 
of varying thickness at the base of the trias. This bed, 
generally only a few feet thick, attracts attention on ac- 
count of its characteristic appearance, being formed of 
large rounded pebbles and boulders embedded in an 
equably hard matrix, the whole presenting much resist- 
ance to erosion, and being conspicuous when parts of the 
more yielding beds near it have been destroyed. 

On the Welsh shore a low cliff of trias marl and sand- 
stone rises about 30 ft. above high-water mark, and from 
thence to the western end of the tunnel this formation is 
found near the surface covered by some sand and gravel, 
and in one depression by alluvium, through which the 
marsh shaft was sunk. 

From the western end of the tunnel an alluvial flat 
extends similar to that met at the eastern end. 

The only other formation which need be mentioned is 
the carboniferous limestone which crops out at the sur- 
face at Portskewet Station and also in Portskewet village, 
560 yards from the line of the tunnel. This limestone 
extends over a large tract of high land to the north-west ; 
much of the drainage of limestone is, as is the case in 
most limestone districts, by underground conduits.t 

The tunnel itself passes for the greater part of its length 
through trias mostly in the form of nearly horizontal beds 
of marl, much jointed, the joints often open, and yielding 
in many places a great quantity of water near the eastern 
face ; the upper part of the tunnel for a short distance is 
in the gravel overlying the marl, then wholly in mar! pass- 
ing below the coal measures are reached into a compact 
fine grained sandstone. The passage from trias marls to 
the coal measures, which takes place at a distance of about 
a mile from the sea wall is abrupt owing to faulting. For 
the remaining distance under the river the rocks traversed 
consist of coal measure shales and sandstones, under the 
shoots; where the cover above thetunnel is only 45 ft. the 
sandstone is strong Pennant, much broken and jointed, 
though sometimes in massive beds; much water flowed 
from the open joints in this sandstone in many places. 

The tunnel continues in the coal measures for adistance 
of about a quarter of a mile after reaching the Welsh 
shore, where they are found in the form of red shales and 
sandstones, generally very free from water. From these 
shales the tunnel passes gradually into the overlying con- 
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glomerate at the base of the trias. This was the most 
troublesome formation to tunnel through, Atthe middle 
shaft it is 26 ft. thick, full of open fissures discharging a 
great volume of water. From the conglomerate the tunnel 
again passes into the trias marls, and continues in them 
for the remaining distance to the western face. . 
Tunnel.—The total length of the tunnel when finished 
will be 7664 yards (about 44 miles); the length of the 
tunnel sanctioned by Parliament in 1872 was 44 miles, but 
in 1883 an application which was granted was made to 
reduce the length by 13 chains by substituting that 
length of open cutting for tunnel at the Welsh end. This 
was done with a view to obtain material for making 
embankments for sidings at iett Station, where the 
Tunnel Railway joins the South Wales line. : 
Another important alteration was made in the design 
after the works had made considerable progress. When 
Sir John Hawkshaw was appointed engineer in 1879 he 
recommended that the line of the tunnel should be 
lowered 15 ft. under the Severn in order to obtain more 
cover. The lowest part of the line was placed under the 
shoots, the deepest part of the estuary. The minimum 
cover then was 30 ft., which has been increased, by lower- 
ing the level 15 ft., to 45 ft. Under the shoots the line 
will be on the level for 12 chains. From this level piece 
the line rises with a gradient of 1 in 100 towards the 
English end and 1 in 90 towards the Welsh end. Origi- 
onl the gradients were 1 in 100each way. The gradient 
on the Welsh side was made steeper in order to avoid 
deepening the cutting at the Welsh end and so save exca- 
vation. As the heavier loads are mostly from Wales to 
England, this alteration of gradient will not be much felt 
in working the line, and as very little of the Welsh incline 
lies under the river there is on!y a short length of tunnel 
under the Severn which will not be lowered the full 15 ft. 
The English incline has been lowered 15 ft. throughout. 
This alteration added about 430,000 cubic yards of excava- 
tion to the cutting at the English end. 
Prior to this alteration a drainage driftway had been 
driven from the pumping shaft at Sudbrook to the lowest 
rt of the tunnel heading under the shoots. A second 
Codie has now been driven at a lower level to drain the 
tunnel as itis being constructed. This heading is circular 
and 5 ft. in diameter inside the brickwork (134 in. thick) 
with which it is lined throughout. Both these drainage 
headings are shown on the section. The tunnel is fora 
deahie tas of way lined throughout with brickwork. The 
top is a semicircle of 13 ft. radius with curved side walls 
and invert as shown in the transverse section. 
Brickwork.—The transverse section of the tunnel shows 
the lining of brickwork to be 2 ft. 3in. thick. This was 
the contract section, but under the shoots under the 
Salmon Pool and in other parts where the nature of the 
ground rendered it advisable, the thickness was increased 
to 3 ft. inthe arch and side walls. In a few places the 
invert was reduced to 1 ft. 10 in. and 1 ft. 6 in. in thick- 
ness, The bricks used are all vitrified. They are fre- 
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PARTICULARS OF Pumps IN USE AT THE SEVERN TUNNEL. 















































Diameter of Number of Total Gallons 
Name of Pump or Locality. Working Stroke. a _ Strokes Gallons per per 
Barrel. ig Allowable. Minute. Minute. 
in, ft. in. ‘ec 8 a as 
Ableton-lane ‘‘ bucket” .. 15 by 2 6 6 100 12 1200 1,200 
Sea wall ‘‘ plunger” 154 by 2 7 0 114 12 1368 1,368 
No. 1 bull * plunger” .. 26 10 0 231 12 2772 
No. 2 ,, ” 26 10 0 231 12 2772 
75 in, beam oe oe ue ee 35 9 0 575 12 4500 
70 7 unger” .. a - oe 18 by 2 10 0 
x pe « Bucket” Pr és a oe 28 10 0 } 487 9 4383 
New 70 in. beam Pe 39 10 0 518 12 6216 
ee cae » “bucket” 35 9 0 375 12 4500 
eee “4 a 81 90 295 12 3540 
Total at Sudbrook | aor 28,683 
41 beam bucket and side pump in 28 9 0 248 14 3472 
Horizontal plungers and side pumps. . 18 by 2 8 0 193 10 1930 
Old horizontal plunger .. . oe 20 7 6 95 7h 712 
New 60 in. ** bucket” 31 9 0 295 12 3540 
Total at 5 m. 4c. (middle shaft)  % . | ome 
Marsh“ plungers” =... = «. = ws = «.| AS by2 | 6 6 | 100 14 1400 
22 ** bull” ” “* oe « a 15 | 7 0 | 54 12 648 
cae prone air engine .. a ee | 250 2 625 
Total at marsh .. PY es ; ae 2,673 
Hill “‘ plungers” 15 by 2 6 6 100 12 1200 1,200 
Cutting No, 2 15 by 2 | 7 0 108 12 1296 1,296 
. Total 46,074 














N.B.—No deduction has been made from the above quantities for slip. 


which was not lined, and one pumping shaft at Sudbrook 
intended to be a permanent pumping shaft, which is 
lined with cast-iron tubbing. 

Driftways.—As has been already stated the driftways 
originally driven were bottom driftways, but owing to the 
alteration in the level of the tunnel they ceased to be so 
before the enlargement, for the permanent work was 
begun under the Salmon Pool, and under the shoots the 
arch cf the tunnel was turned without sidewalls from the 
existing driftway. It was, however, soon found necessary 
to drive a new one at invert level for drainage purposes 
throughout nearly the whole length of the work. 

The driftways were from 7 ft. to 9 ft. square. Timber 
was not required in them in the more compact beds of 
marl and sandstone and in the conglomerate. 

Ventilation.—So long as the driftways from the different 
shafts were in progress ventilation was effected by the 
compressed air which was used for the rock drills, supple- 
mented in one or two cases by pipes of larger diameter 
through which air was forced by blowers. After the drift- 
ways had been joined under the river a fan was provided 
at Sudbrook 18 ft. in diameter a 7 ft. wide, worked by 
an engine of 10 horse-power. is fan oy venti- 
lated the workings under the river. Electric light is 
largely used both above ground and in those parts of the 
workings underground where the brickwork is completed. 
Lights of 2000 candle-power are suspended at intervals of 
about ten chains in the finished parts of the tunnel ; much 
vitiation of the air is prevented by the use of these lights. 





THE BRITISH ASSOCIATION, 


Address to the Mechanical Science Section of the British 
Association.* 
By Sim F, J. BramwELt, F.R.S., V.P. Inst. C.E., 
President of the Section. 


In a family of seven children there are two who are of 
paramount importance: the eldest, at the one end of the 
scale, important, because he is the heir, the first-born ; and 
at the other end of thescale, thelittle Benjamin, important 
because he is the last, the youngest, and the dearest. The 

sition of little Benjamin is not, perhaps, quite as 

onourable as that of the heir, and not, when the family 
breaks up, by any means as good; but while the family 
holds together, Benjamin receives an amount of atten- 
tion and consideration that does not fall tothe lot of an 
one of the intermediates, not even to the heir himself. 
But there is one risk about Benjamin’s position, a risk 
that cannot appertain to the post of the first-born ; little 
Benjamin may be deposed by the advent of a lesser Ben- 
jamin than himself, whereas the first-born becomes (if 
possible) still more the first-born for each addition to the 
family. Perhaps some of you may say, Be it so; but 
what has this to do with the address of the President of 
Section G? Those who make this inquiry, however, 
certainly have not present to their minds the change that 
has this year taken place. Up to and including the 
Southport meeting, Section G was the little Benjamin 
among the seven sons of the B.A. (I will not waste your 
time by giving the name of the Association in full, nor 
will I affront you by using an abbreviation which is 
occasionally improperly applied), but at Montreal appears 
Section H, and G becomes relegated among those unin- 
teresting members of the family who are neither the im- 
portant head nor the cherished tail. I grieve for Ben- 
jamin, and I think the present occasion an apt one for 
magnifying Section G. Apt for two reasons: the fore- 





* Delivered at Montreal, 


going one, that H has deposed it from its 
other, that we are meeting in Montreal—and in reference 
to this latter reason, let me ask, Is it not the fact that to 
the labours of the men who have been, or are (or ought to 
be) members of Section G is due the possibility of the 
meeting taking place on this side of the Atlantic? 

At our jubilee meeting at York, I called the attention 
of the section to the fact that in 1831, when the Associa- 
sion first met in that city, they arrived there laboriously 
by the stage-coach, and that practically the Manchester 
and Liverpool, the Stockton and Darlington, and some 
few others, were the only railways then in existence. I 
also called their attention to the fact that in 1831 there 
were but very few steamers. I find the total number 
registered in the United Kingdom in that year was only 
447. If under this condition of things, the proposition had 
been made in 1832 at Oxford, as it was made in 1882 at 
Southampton, that the next meeting but one of the Asso- 
ciation should take place in Montreal, the extreme pro- 
bability is that the proposer would have been — 
lodged in a lunatic asylum, for suggesting that that whic 
might have involved a six weeks’ voyage out, and a four 
weeks’ voyage back, could ever be seriously entertained. 
Further, to give once more the hackneyed quotation, 
some few years after this, i.e. in 1836, Dr. Lardner esta- 
blished to his own satisfaction conclusively, that no vessel 
could ever steam across the Atlantic the whole way. A 
striking instance of the mistakes made by scientific specu- 
latiun ; a branch of science widely differing in the value 
of its results from those branches which deal with abso- 
lute demonstration. Undeterred, however, by such ad- 
verse opinion, the engineers “‘kept on pegging away,” 
experimenting, improving, and a ag ws » until the 
scientific speculation was met with the hard fact of the 
Atlantic voyage steamed the whole way by the Sirius 
and by the Great Western in 1838. The impossible was 
proved to be the possible, and from that day to this the 
advancement of steam ocean navigation has continued. 
The six weeks’ voyage, sailing westward, of the year 
1831, has become converted into but little over six days. 
And thus it is that that which would have been a mad 
proposition in the year 1832, became a perfectly rational 
one in 1882; and the deliberations of the General Com- 
mittee on the proposition were not directed as to whether 
it would be possible to convey the members with certainty, 
expedition, and economy across the Atlantic, but as to 
whether it was expedient or not on general grounds to 
hold for the first time a meeting of the British Associa- 
tion elsewhere than in some city of the United Kingdom. 
I say again that the possibility of such a meeting is abso- 
lutely due to the engineer, and that therefore, on this 
ground, the sr is an appropriate occasion to magnify 
G, the Mechanical Section of this Association. 

It is true that the man who looks only at that which 
is on the surface may say, ‘‘ You arrogate too much to 
yourselves. You ignore (to which I say Heaven forbid !) 
the skill and daring of your sailors. You ignore com- 
mercial enterprise. You ignore the development of iron 
and steel manufacture, which have enabled you to build 
the steamers of the present day. You ignore the in- 
creased output of the best steam coal in the world, and 
you attribute the whole result to the engineer.” Such an 
objector would be in the condition of that man who, in 
answer to George Stephenson’s question, ** What is caus- 
ing that railway train to move?” said, “* Why, I suppose 
the coal that is burning in the locomotive ;” and who was 
met by that grand and comprehensive answer, that it was 
the ‘* sun,” for the coals were a consequence, and not a 
first cause. Similarly I venture to say that the mechani- 
cal engineer may lay claim to be the central source 





which has vivified and given rise to the improvements in 


sition ; the | E 





the manufacture of iron and steel, in the construction of 
engines, and in the development of our collieries. 

here are those I know who object that Section G deals 
too little with — science, toomuch with its applications. 
It may be as the members of Section G might retort, that 
it is possible to attend so much to pure science as to get 
into the unchecked region of scientific speculation, and 
that had the members of Section G been debarred from 
the application of science, the speculation of Dr. Lardner 
might to the present day have been accepted as fact. 

I have quoted it before, but it has so important a bear- 
ing on this point, and comes from a man of such high 
authority, that I cannot refrain from once more giving 
you Dr. Tyndall’s views on this question. 

“The knowledge of nature, and the progressive mastery 
over the powers of nature, imply the interaction of two 
things—namely, thought conceived and thought executed ; 
the conceptions of the brain, and the realisation of those 
conceptions by the hand. The history of the human 
intellect hendibe furnishes a more striking illustration 
of this interaction of thought and fact than that fur- 
nished by the Association of Physics and Engineering. 
Take, for instance, the case of steam. Without knowing 
its properties, the thought of applying steam could not have 
arisen, hence the first step was physical examination. 
But that examination —— practice, and the steam 
engine at last saw the light; thus experimental physics 
was the seedling from which the steam-engine sprang. 
But the matter did not end here; the positions of 
debtor and creditor were soon reversed, for the stu- 
pendous operations of the steam engine forced men of 
_—— philosophic minds to inquire into the origin 
of the power of steam. Guess succeeded guess, in- 
spiration succeeded inspiration ; the ever present fact 
of our railways, and our power looms, and our steam- 
ships gave the mind no rest until it had answered the 
question, How are heat and steam, its instruments, re- 
lated to mechanical power? Had the works of the engi- 
neer not preceded the work of the natural philosopher, this 
question would never have been asked with the emphasis, 
nor pursued with the vigour, nor answered with the 
success, which have attended it. It was the intellectual 
activity excited by the work which the civil engineers of 
ngland had accomplished that gave to philosophy the 
theory of the conservation of energy including the dy- 
namical theory of heat... . The engineering genius of 
the future is certain to derive from this theory strength 
and guidance. Thus necessarily has thought originated 
fact, and fact originated thought. In the development 
of science these two powers are coequal; each in turn 
ceasing to be a consequence, and becoming a creative cause, 
The Atlantic cable also had its small beginnings in the 
laboratory of the physical inquirer. Here, as before, ex- 
perimental physics led the way to engineering facts of 
astounding magnitude and skill. But here also the 
positions of debtor and creditor have been reversed, for 
the work of the engineer has caused the physical inquirer 
to pursue his investigations with a thoroughness and 
vigour, and has given to those investigations a scope and 
magnitude which, without the practical stimulus, would 
have been impossible. The consequence is that the prac- 
tical realisation of sending electric messages along the 
bottom of the Atlantic has been an immense augmenta- 
tion of our knowledge regarding electricity itself. Thus 
does the human intelligence oscillate between sound 
theory and sound practice, gaining by every contact with 
each an accession of strength. These two things are the 
soul and body of science. Sever sound theory from 
sound practice, and both die of atrophy. The one becomes 
a ghost and the other becomes a corpse.” 

think all men, even although they be followers of 
science in its purest and most abstract form, must agree 
that these words are words of sound sense, well worthy 
of being borne in mind and of being acted on, and will, 
therefore, concur in the propriety of Section G dealing 
with engineering subjects generally as well as with ab- 
stract mechanical science. Once admitting this, I may 
ask—certain what the answer must be—whether there is 
any body of men who more appreciate and make greater 
use of the applications of pure science than do the mem- 
bers of this section. Surely every one must agree 
that we engineers are those who make the greatest 
practical use not only of the science of mechanics but of 
the researches and discoveries of the members of the other 
sections of this Association. 

Section A. Mathematical and Physical Science.—The 
connection between this section and Section G is most 
intimate. With any ordinary man I should have referred, 
in proof of this intimate connection, to the fact that the 
President of A this year is a member of the Council of the 
Institution of Civil Engineers, but when I remind you 
that it is Sir William Thomson who fills this double 
office, you will see that no deduction such as I have 
hinted at can be drawn from his dual functions, because 
the remarkable extent and versatility of his attainments 
qualify him for so many offices, that the mere fact of his 
holding some one double position is no certain evidence of 
the intimate connection between the two. But setting 
aside this fact of the occupancy of the chair of A bya 
civil engineer, let us remember that the accomplished 
engineer of the present day must be one well grounded 
in thermal science, in electrical science, and for some 
branches of the profession in the sciences relating to the 
production of light, in optical science and in acoustics ; 
while in other branches, ———— science, photo- 
metrical science, and tidal laws are all important. With- 
out a knowledge of thermal laws, the engineer engaged 
in the construction of heat motors, whether they be the 
steam engine, the gas engine, or the hot-air engine, or 
engines depending upon the expansion and contraction 
under changes of temperature of fluids or of solids, will find 
himself groping in the dark ; he will not even understand 
the value of his own experiments, and therefore will be 
unable to deduce laws from them; and if he make any 
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atall, it will not guide him with certainty to 
rther development, and it may be that he will waste time 
and money in the endeavour to obtain results which a 
knowledge of thermal science would have shown him were 
impossible. Furnished, however, with this knowledge, 
the engineer starting with the mechanical equivalent of 
heat, knowing the utmost that is to be attained, and start- 
ing with the knowledge of the calorific effect of different 
fuels, is enabled so compare the results that he obtains 
with the maximum, and to ascertain how far the one 
falls short of the other; he sees even at the present 
day that the difference is deplorably large, but he further 
sees in the case of the steam engine, that which the 
pure scientist would not so wane appreciate, and 
that is, how a great part of this loss is due to the 
inability of materials to resist temperature and pressure 
beyond certain comparatively low limits; and he thus 
perceives that unless some hitherto wholly unsuspected, 
and apparently a improvement in these re- 
—_ should be made, practically speaking the maximum 
of useful effect must be far below that which pure science 
would say was possible. Nevertheless, he knows that 
within the practical limits great improvements can be 
made, he can draw up a debtor and creditor account, as 
Dr. Russell and myself have done, and as has been done 
by Mr. William Anderson, the engineer, in the admirable 
lecture he gave at the Institution of Civil Engineers in 
December last on ‘‘The Generation of Steam and the 
Thermo-Dynamic Principles Involved.” Furnished with 
such an account, the engineer is able to say, in the 
language of commerce, I am debtor to the fuel for so man 
heat units, how, on the credit side of my account, do 
discharge that debt? Usefully I have done so much work, 
converted that much heat into energy. Uselessly I 
have raised the air needed for combustion from the ro, vl 
rature of the — that of the gases escaping by 
the chimney ; and he sets himself to consider whether 
some portion of the heat cannot be abstracted from 
these gases and be transmitted to the incoming air. As was 
first pointed out by Mr. Anderson, he will have to say a 
portion of the heat has been converted into energy in 
displacing the atmosphere, and that, so far as the gaseous 
products of coal are concerned, must, I fear, be put up 
with. He will say, I have allowed more air than was 


needed for combustion to pass through the fuel, and I} d 


did it to prevent another source of loss—the waste which 
occurs when the combustion is imperfect; and he will 
begin to direct his attention to the use of gaseous or of 
liquid fuel, or of solid fuel reduced to fine dust, as by 
Crampton’s process, as in these conditions the supply 
may be made continuous and uniform, and the introduc- 
tion of air may be easily lated with the greatest nicety. 
He will say, I am shligel to put among my credits—loss 
of heat by convection and radiation, loss by carrying 
particles of water over with the steam, loss by condensa- 
tion within the cylinder, loss by strangulation in valves 
and es, loss by excessive friction or by leakage ; 
and he will as steadily apply himself to the extinction or 
the diminution of all such causes of loss, as a prudent 
Chancellor of the Exchequer would watch and cut down 
every unproductive and unnecessary expenditure. It is 
due to the guidance of such considerations as these that 
the scientific engineer has been enabled to bring down 
the consumption of fuel in the steam engine, even in 
marine engines such as those which propelled the shi 
that brought us here, to less than one-half of that whic 
it was but afew years back. It is true that the daily 
consumption may not have been reduced, that it may be 
even greater, but if so it arises from this, that the travel- 
ling public will have high speed, and at present the 
engineer, in his capacity of naval architect, has not seen 
how—notwithstanding the great improvements that have 
been made in the forms of vessels—to obtain high — 
without a large expenditure of power. I anticipate from 
the application of thermal science to practical engineer- 
ing, that great results are before us in those heat motors, 
such as the gas engine, where the heat is developed in the 
engine i . Passing away from heat motors, and con- 
sidering heat as — to metallurgy: From the time 
of the hot blast to the regenerative furnace, it is due to the 
application of science by the engineer that the economy of 
the hot blast was originated and that it has been deve- 
loped by the labours of Lowthian Bell, Cowper, and Coch- 
rane. Equally due to this application are the results 
obtained in the regenerative furnace, in the dust furnace 
of Crampton, and in the employment of liquid fuel, and 
also in operations connected with the rarer metals, the 
oxygen furnace and the atmospheric gas furnace, and, in 
its incipient stage, the electrical furnace. To a right 
knowledge of the laws of heat and to their application by 
the engineer must be attributed the success that has 
attended the air-refrigerating machines, by the aid of 
which fresh meat is at the end of a long voyage delivered 
in a perfect condition ; and to this application we owe the 
economic distillation of sea water by repeated ebullitions 
and condensations at successively decreasing temperatures, 
thus converting the brine that caused the ancient mariner 
to exclaim, ‘‘ Water, water everywhere, nor any drop to 
drink,” into the purest of potable waters, and thereby ren- 
dering the sailor independent of fresh-water storage. 
With respect to the application by the engineer of elec- 
trical science, it is within the present generation that 
electricity has passed from the state of a somewhat 
mare vor f scientific abstraction into practical use ; first, 
by the establishment of the land telegraph, then by the 
development into the submarine cable, by means of 
which any one of us visitors here in Can may be in 
instant communication with his own country, and may be 
so without a selfish exclusive occupation of the cable, for 
once more the application of science has solved that appa- 
rently impossible problem of employing a single wire to be 
at one and the same time the transmitter of multiple elec- 
tric messages, and messages in opposite directions. Then, 
thanks to the application of Faraday’s great discovery of 








induced electricity, there has been, during the last quarter 
of acentury, the progressive development of the dynamo- 
machine, whereby the energy of ordinary motors, such 
as steam engines, is converted into electrical energy, 
competent to deposit metals, to (as has already been said) 
fuse them, to light not only isolated buildings, but ex- 
tensive areas of towns and cities, and to transmit 
power to a distance, whether for manufacturing purposes 
or for the railway or tramcar; and thus the miracle is 
performed of converting a waterfall into a source of light, 
as at Sir William Armstrong’s house, or into the origin of 
power for a railway, as at the Giant’s Causeway. To the 
application of electrical science is due the self-exciting of 
the dynamos and the construction of secondary batteries, 
enabling a development of electricity to be continued for 
many hours. In the United Kingdom, general electric 
lighting, that is to say, the lighting of large sec- 
tions of a town froma central station, has been stopped 
by the most unwise, because most unjust, conditions 
imposed by the Government General Electric Light- 
ing Act of 1882, A new and meritorious industry, 
which should have been granted the same _privi- 
leges as are accorded to other industrial undertakings 
needing Parliamentary powers, was subjected to this most 
unjust condition : that at the end of twenty-one years the 
public authority of the town or place lighted should have 
the option of buying the undertaking for the then value 
of the mere materials, and that if the authority did not 
choose to purchase (for it was not bound to buy), at every 
subsequent five-year period this option should re-arise ; 
that is to say, that a new undertaking, which would re- 
= years for its general acceptance (for the publicis 
slow to take up a novelty), was, after the experimental 
and non-paying stage had been passed, to be — 
forthwith taken away for a mere fraction of the capital 
that had been outlaid if the undertaking paid, but was not 
to be taken away if it did not pay. Such, in spite of the 
teaching of Section F, is the condition to which our 
Government has arrived in respect of economic science. 
The next electrical matter I have to touch upon, that of 
the telephone and microphone, with which will for ever be 
associated the names of Graham-Bell, Edison, and Hughes, 
has, as regards the public use of the telephone, been all 
but similarly treated in the United Kingdom. It has been 
eclared to be within the telegraphic monopoly given by 
Parliament to the Post Office nine years before the tele- 
phone was invented, and the power to use it depends 
entirely upon the grace and favour of the Post Office, a 
grace and favour not always accorded ; and even when 
accorded, coupled with limitations as to distance, and 
coupled with a condition of payment of 10 per cent. of the 
gross receipts by the companies to the Post Office, as a 
royalty; and all this because Government has become a 
trader in electrical intelligence, and fears the competition 
of the telephone with its tel phs. 

No one in the ship-loving countries of England, 
Canada, and the United States can refrain from feelin 
the warmest interest in all connected with navigation, an 
we know how frequently, alas! the prosperous voyage 
across the wide and fathomless ocean ends in shipwreck 
and disaster when the wished-for shore is approached, and 
when the sea is comparatively shallow. Except for the 
chance of collision, there is in a staunch ship little danger 
in the open ocean, but on nearing the shore not only isthe 
liability to collision increased but shoals and sunken rocks 
render navigation perilous, and it is on the excellence of 
the lighthouses and lightships, that (coupled with sound- 
ings) the sailor relies, These structures and appliances 
are confided to the engineer, and to be efficient they re- 
quire him to be able to apply the teachings of Section A 
in optical science, and in the case of fogs, or as regards 
buoys at night-time, the science of sound. I parentheti- 
cally alluded to soundings as one (indeed a principal one) 
of the safeguards of ships when approaching shore. It is 
important in these days of high speeds that these should 
be made with ease and without the necessity of stopping 
the ship, or even of diminishing its velocity. Sir William 
Thomson, by the application of the science of pneumatics, 
has enabled this to be done. ain, most important is it 
that the compass, midst all the difficulties attendant upon 
its being situated on an iron or steel structure, shoul 
trustworthy. And here Sir William has applied the 
science of magnetism in his improved compass to the prac- 
tical purposes of navigation. 

To go to another important branch of engineering— 
water supply. The engineer dealing with a district to be 
fed from the surface will find himself very deficient if he 
have not the power of applying the science of eae 
to the work that he has in hand; he must know, not the 
average rainfall, for that is of but little use to him, but the 
maximum, and most important of all, the minimum rain- 
fall over a consecutive period of years; the maximum so 
that he may provide sufficient channels and by-washes 
for floods; the minimum so as to provide sufficient 
storage. He must know what are the losses by evapora- 
tion, what are the chances of frost interfering with his 
filters and with his distributive plant. 

Coming to the mathematical side of Section A, whether 
we consider the naval architect preparing his design of a 
vessel to cleave the waves with the least resistance at the 
highest speed, or whether we consider the unparalleled 
series of experiments of that most able Associate of 
Naval Architects, the late William Froude, carried out as 
they were by means of models which were admirable in 
their material, their mode of manufacture with absolute 
accuracy to the desired shape, and their mode of traction 
and of record, we must see that both architect and ex- 
perimenter should be able to apply mathematical scienca 
to their work, and that it is in the highest degree desirable 
that they should possess, as Froude did, those most ex- 
cellent gifts, science and practical knowledge. 

Again, the mathematical side of Section A has to be 
applied by engineers when considering the strength and 
proportion of boilers, ships, bridges, girders, viaducts, 


retaining walls, and in short the whole of the work with 
which an engineer is intrusted. Notable instances of great 
bridges will occur to all our minds, especially meeting as 
we are in this continent of grand streams, Eads’ St. Louis 
Bridge, Roeblings’ Niagara Bridge, and his and his sons’ 
East River Bridge, Gzowski’s International Bridge, and 
going back to our own land, Fowler’s and Baker’s Bridge 
over the Forth. 

Passing from Section A to Section B, there is evidently 
so much eee of these sections that a good deal 
that 1 have said in reference to Section A might properly 
have been reserved for Section B. The preparation from 
the ore of the various metals is in truth a branch of engi- 
neering ; but to enable this to be accomplished with cer- 
tainty, with economy, involving the not throwing away of 
that which is called the waste product, but which is fre- 
quently a valuable material, it is essential that the engi- 
neer and the chemist should either be combined in one 
and the same person, or should go hand in hand. In the 
manufacture of pig iron it is absolutely nec: that the 
chemical constituents of the ore, the fuel, and the flux 
should be nyt a understvod, and that the excellence 
of the process followed should be tested by an analysis 
of the slag. For want of this chemical knowledge thou- 
sands upon thousands of tons of bad pig iron have been 
made, and thousands upon thousands of tons were formerly 
left in the ye | slag. Similar remarks apply to the 
production of lead and of copper from the ores, and still 
more do or apply to that great metallurgical manufac- 
ture of the last few years— steel.” In the outset steel 
was distrusted because of the uncertainty of its behaviour, 
but the application of chemical science now enables the 
manufacturer to produce with precision the material re- 
quired to fulfil the physical tests imposed by the engineer. 

Reverting to the water engineer, the chemist and the 
microscopist have their sciences applied to ascertain the 

urity of the intended source, and, as in the case of 
larke’s beautiful process, by the application of chemistry, 
water, owing its hardness to that common cause, car- 
bonate of lime, is rendered as soft as the water from the 
mountain lake. Taking that other branch of engineering 
commonly — with water, viz., the supply of gas, the 
engineer is helpless without the application of chemistry. 
From the examination of the coal to be used, to the test- 
ing of the gas to be supplied, there is not one stage where 
chemical science is not necessary. The consumer re- 
quires gas which shall be as nearly as possible a pure 
hydro-carbon of high illuminating power, and it might 
well have been that a person to whom was delivered the 
crude gas as it issued from the retort would have said, 
‘ Certain things may be separated out more or less, but to 
practise on a wholesale scale the delicate operations which 
will be needed to cleanse the illuminating gas from its 
multifarious accompanying impurities is a Scpalen under- 
taking, and must be so if for no other reason than this— 
the excessive cost that would be entailed.” But what are 
the facts? Although I for one do not like to sit in a room 
where gas is burnt, unless special provision is made for 
taking away the products of combustion, the engineer 
of the present day, thanks to the application of chemical 
science, delivers gas to the consumer in a state of com- 
parative purity (although it may have been made from 
impure coal) which but a few years ago would have 
n deemed impossible ; and so far is this improvement 
from being attended with extra cost, that the residual 
products not now uncommonly all but pay the whole cost 
of the coal, and in some rare instances even leave a slight 
= to go towards the charge for labour. Again, it is 
y the application of chemical science in the dynamite and 
the — of the present day that the engineer is 
enabled to prepare submarine foundations, to blast away 
shoals, and to drive tunnels through rock of a character 
that cannot be dealt with by mere cutting machines. 
Equally to the application of chemistry is it due that 
there are hopes, by the employment of lime cartridges, of 
breaking down coal without that risk of igniting fire- 
damp which is attendant upon the use of gunpowder. I 
need hardly observe thatmuch more might most pertinently 
be said on the way in which the engineer applies chemical 
science. In fact, those ways are so multifarious, that a 


be | volume might be written upon them, but I must pass on 


and ask you to consider how the engineer applies 
geological sci , the sci treated by Section C. 

I have already spoken of the engineer supplying towns 
by water collected from the surface; even he, however, 
must have a knowledge of geology, for without it he 
will not know what places are apt for the huge reservoirs 
he constructs, nor where he can in safety make his 
enormous embankments. In this continent of vast lakes 
one feels it must excite a sensation of the ridiculous when 
a ‘* Welsh lake” is spoken of, but I must ask you to 
believe you are in Lilliput, and to imagine that the 
‘Bala Pond” of 110 acres in extent is really ‘‘ Bala 
Lake,” as it is called. Within a few miles of that, our 
friends at the other end of the Atlantic steam ferry, the 
inhabitants of Liverpool, are now constructing under the 
engineering and advice of Mr. Hawksley, a water works 
which will involve the formation, I believe one may safely 
say the reformation of a lake, practically the same area 
as that of Bala, of some 80ft. in depth, and containing 
between the overflow and the point of lowest dis- 
charge nearly twelve thousand million gallons. This 
lake will be made by the throwing from side to side of the 
valley of a solid stone bank, 100 ft. above the ground 
140 ft. above the deepest part of the foundations, an 
113 ft. thick at its thickest part. Contrasted with Lake 
Superior this new lake will be small, a thing demandin 
a@ microscope even, but the bursting of the wall woud 
liberate a body of water sufficient to carry death and ruin 
throughout a considerable district. It is, therefore, in 
the highest degree important that whether he be con- 
structing the solid stone wall, or the more common 








earthen embankment with a puddle trench, the engineer 
should so apply geological science as to insure the safety 
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of his work. But in those cases where the water works 
engineer has to derive the supply from. underground 
sources, the application of this science is still more neces- 
sary ; he must know whether he is likely to find a water 
bearing stratification at all—if so, where it receives the 
rain from heaven, and the extent of the area which 
receives it; in what direction the water travels through 
it, what is the varying height of water in the different 
parts of the stratification giving the “head” to produce 
that travel ; how far this ee is likely to be affected 
by the pumping of the desired quantity ; whether, if near 
the overflow into the sea, the pumping is likely to reverse 
the direction of the current, and to bring back brackish 
water, and whether the rocks are of such a character as to 
be liable to yield a water impregnated with iron or with 
lime, and whether these water-bearing rocks are accessible 
from the surface without the execution of costly and 
laborious work in passing through overlying stratifications 
of an unfit or it may be even of adangerous character. It 
need hardly be said that the engineer when engaged in 
metalliferous mining, or in the extraction of coal or of 

troleum, unless he applies the science of Section C, is 
But a haphazard explorer whose work is more likely to 
end in disaster than in success. Again, the engineer, 
when laying out a railway, has to consider the geological 
features of the country in determining the angles of his 
cuttings, and to determine where it becomes more econo- 
mical to tunnel than to cut. Indeed, without the appli- 
cation of that science to engineering there are some 
enterprises on the feasibility of which the engineer 
would not be able to pronounce an opinion — a notable 
instance, the Channel Tunnel. The engineers, of whom 
I am one, said there is a material, the compact non- 
water-bearing y chalk which we have at a convenient 
depth on the English side and is of all materials the 
most suitable; if that exist the whole way across, 
success is certain, Then came geological science, and 
that told the engineer that in France the same mate- 
rial existed ; that it existed in the same position in relation 
to other stratifications as it existed in England; that the 
line of outcrop of the gault lying below it had been 
checked across ; and that, taken together, these indica- 
tions enabled a confident opinion to be expressed that it 
was all but certain this grey chalk stratification did prevail 
from side to side. The engineers believed it, an intelligent 
section of the public believed it, and came forward with 
their money ; large sums were expended in England and 
in France on the faith of the repeated declaration of the 
English Government (of both sides of politics) that so 
long asthe nation was not called on to contribute towards 
the cost of the work, it would hail with satisfaction the 
improved means of communication between England and 
the Continent ; the experimental works were carried on 


from both sides with the happiest results, and then, when | s 


success appeared certain, the whole work was stopped by 
the incredible suggestion that in the event of a war the 
soldiers of England, and the science of England, could 
not defend a couple of rat-holes, holes 14 ft. in diameter 
and 20 miles long, situated far below the surface of the 
sea, having a rapid dip from the shore to a low point, 
gradually rising from p, to the centre of the length of 
the tunnel, so that the English end could be flooded with 
sea-water in twenty-five minutes up to the soffit of. the 
arch at the dip; and in consequence of this incredible 
and most-to-be-ashamed-of scare it is due that one of the 
finest instances of civil engineering work in connection 
with the science of geology, and as I believe one of the 
most useful works that has ever been proposed, has been 
put a stop to. 

To come to Section D, the botanical side of it is inte- 
resting tothe engineer as instructing him in the locality 
and quality of the various woods that he occasionally 
uses in his work. With regard to that most important 
part of the work of D, which relates to ‘‘ germs” and 
their influence upon health, the engineer deals with it 
thus far: he bears in mind that the water supply must be 
pure, and that the building must be ventilated, and that 
excreta must beremoved without causing contamination ; 
thus the water works engineer, the warming and venti- 
lating engineer, and the sewage engineer can (and do) all 
of them profit by the labours of Section D, and can by 
their works assist in giving practical value to the pure 
science of that section. 

Section E. Geography.—Probably in these days, when 
our kingdom at home and the old countries near us are all 
but full of the works of the engineer, there are few who take 
a greater interest in geography than he does, and I am 
quite sure there are none who make a more useful appli- 
cation of geographical knowledge for the benefit of man- 
kind at large than does the engineer. Almost at the 
outset of this address I claimed to magnify Section G, on 
the ground that without the aid of its members we should 
not have had that practical lesson in geography which we 
have received by our visit here, a lesson that no doubt 
will be continued and amplified by many of us before we 
return to our homes. Whether it be by the ocean steamer 
or by the railway train, the enterprising geographical 
explorer is carried to or through countries which now, 
thanks to the engineer, are well known and settled, u 
to the beginning of the unknown and not settled; an 
thus his labours are lightened, he consumes his energies 
only upon his true work, brings back his report, which is, 
as ese said, studied by the engineer with a view to still 
further development, and thus turn by turn the geographer 
— engineer carry civilisation over the face of the 
world, 

Now to come to Section F, which treats of economic 
science. The matters with which this section deals— 
birth rate, death rate, the increase or the diminution of 
populations, the development of particular industries in 
different localities, the varying rates of wages, the extent 
and nature of taxation, the cost of production, the cost of 
transport, the statistics of railway and of marine disasters, 
the consumption of fuel, and many matters which come 


within the purview of F, are of importance to the engi- 
neer. Guided by the information given him by the labours 
of this section, he comes to the conclusion that a work 
having a particular object in view should or should not be 
undertaken. With the information derived from the 
past he judges of the future; he sees what provision 
should be made for prospective increase of population or 
of industries; he sees the chances of the commercial 
success of an undertaking or of its failure, and he advises 
accordingly. 

I do not propose to say anything about Section H, for I 
have dealt with it as being still included within D. 

I trust I have now established the proposition with 
which I set out, viz., that not only is Section G the 
section of Mechanical Science, but it is emphatically the 
section of all others that applies in engineering to 
the uses of man the several sciences appertaining to the 
other sections ; an application most important in the pro- 
gress of the world, and an application not to be lightly 
regarded, even by the strictest votaries of pure science, 
for it would be vain to hope that pure science would con- 
tinue to be pursued if from time to time its discoveries 
were not brought into practical use. 

Under ordinary circumstances I should have closed my 
address at this point, but there is a subject which at this, 
the first meeting of Section G after the meeting at South- 
port, must be touched upon. It is one of so sad acharacter 
that I have avoided all allusion to it until this the very 
last moment, but now I am compelled to grapple with it. 

In the course of this address I have had occasion to 
mention several names of eminent men, many of them 
happily still with us, some of them passed away ; but I 
doubt not you have been struck by the absence of one 
name, which of all others demands mention when con- 
sidering physical science, and still more does it come 
vividly before us when considering the applieation of 
science to industrial purposes. I am sure 1 need not tell 
you that this name, which I can hardly trust myself to 
speak, is that of our dear friend William Siemens, whose 
contributions to science, and whose ability in the applica- 
tion of science, have for years enriched the transactions 
of this section, and of Sections A and B, for in him were 
combined the mechanic, the physicist, and the chemist. 

But a brief year has elapsed since he quitted the presi- 
dential chair of the Association, and, with us at South- 
port, was taking his accustomed part in the work of this 
and of other sections, apparently in good health, and with 
areasonable prospect of being further useful to science 
for many valuable years to come. But it was not to be; 
he is lost to us, and in losing him we are deprivedof a 
man whose electrical work has been second tv none, 
whose thermic work has been second to none, and whose 
enlarged views justified him in embarking in scientific 
ulations of the grandest and most profound character. 
Whether or not his theory of the conservation of the 
energy of the sun shall prove to be correct, it cannot be 
denied that it was a bold and original conception, and one 
thoroughly well reasoned out from first to last. 

I feel that were I to attempt anything like the barest 
summary of his discoveries and inventions, I should set 
myself a task which could not have been fulfilled had 
I devoted the whole of the time I had at my command to 
the purpose. I had, indeed, thought of making his work 
the subject of my address, but I felt that his loss was so 
recent that I could not trust myself to attempt it. There 
is no need for me to dwell funtiee upon this most painful 
topic. He was known to you all, he was honoured and 
loved by you all, and by every member of this Association 
he had so faithfully served, and over which he had so 
ably presided ; and he enjoyed the respect and esteem of 
the best intelligence of England, the land of his adoption ; 
of the Continent, his birthplace ; and of Canada, and of 
the United States, whose populations are always ready 
to appreciate scientific talent and the resulting industrial 
progress. It is not too much to say that few more gif 
men have ever lived, and that with all his ability and 
talent he combined a simplicity, a modesty, and an 
affectionate disposition that endeared him to all. 

I am sorry to conclude my address to you in this mourn- 
ful strain. I have endeavoured to confine my allusions 
to our dear friend within the narrowest limits, but if I 
have overstepped these I trust you will forgive me, re- 
membering that ‘‘out of the fulness of the heart the 
mouth speaketh.” 





THE FORTH BRIDGE.* 
By B. BAKER. 


Two years ago I read a paper on the proposed Forth 
Bridge at the Southampton meeting of the British Asso- 
ciation. Until the other day I had not since glanced at 
the paper, and a re-perusal was in many respects sugges- 
tive ; for during the past two years the works have pro- 
gressed, and some of the theories advanced in the first 
paper have been put to the test of actual practice. In 
one respect the re-perusal was a painful one, for the open- 
ing sentence contained a reference to Sir William 
Siemens, and I was reminded of the loss of a friend who 
took the greatest interest in the Forth Bridge, and whose 
vast experience and matured judgment could always be 
drawn upon in times of doubt or difficulty. 

Taking up the narrative of the proceedings from the 
date of my last paper, I may state, in the first place, that 
five tenders were submitted for the construction and erec- 
tion of the bridge, the amounts varying from 1,487,000/. to 
2,301,760/., and that the contract was finally let to Messrs. 
Tancred, Arrol, and Co., on the 21st of December, 1882 
for 1,600,000/., which was within 5000. of the estimated 
cost of the work as prepared by Mr. Fowler and myself 
for Parliamentary purposes. 








* Paper read before the British Association at Mon- 
treal. 


The total length of viaduct included in this contract is 
about 14 miles, and there are : 


2 spans of 1700 ft. each 
a” 6 

15 ” 168 ” 

2 ” ” 

Including piers there is thus almost exactly one mile of 
main spans, and half a mile of viaduct approach. The 
clear headway under the centre of the bridge is 150 ft. 
above high water, and the highest part of the bridge is 
361 ft. above the same datum. Each of the three main 
piers consists of a group of four cylindrical masonry and 
concrete piers, 49 ft. in diameter at the top, and from 
60 ft. to 70 ft. in diameter at the bottom. The deepest 
ier is about 70 ft. below low water, and the rise of tide 
1s 18 ft. at ordinary springs. In the piers there are about 
120,000 cube yards of masonry, and in the superstructure 
about 45,000 tons of steel. 

Operations were commenced in January, 1883, so the 
works have now m some twenty months in progress, 
and about 170,000/. have been expended in plant and tem- 
porary works, and 200,000/. in the permanent works of 
the bridge. At South Queensferry an area of about 20 
acres of ground has been laid out in shops and yards for 
the manufacture of the 1700 ft. span steel girders and for 
other purposes. These shops are in direct communication 
with the North British Railway, and are connected by an 
incline and winding engine with a temporary timber 
viaduct 2200 ft. in length and 50 ft. in width, extending 
from the South Queensferry shore to the first of the 
groups of four cylindrical iron caissons which constitute 
the lower portions of the main piers of the bridge. At 
Inch Garvie, stores and offices have been built, and as 
this is an exposed island in the middle of the Forth the 
staging for the pier work is of iron pinned to the rock. 
Similarly at North Queensferry, on the Fife side of the 
Forth, stores, offices, and iron staging have been erected. 
: The state of the works at the present time is as fol- 
ows : 


PLANT. 


The plant includes 14 steam barges, launches, and 
other vessels ; 22 steam, 12 hydraulic, and 38 hand-power 
cranes ; 28 single and double engines for shop machines, 
hydraulic work, air-compressing, electric lighting, pump- 
ing, and other purposes ; also gas furnaces for heating 
the steel plates, 2 2000 ton hydraulic press for bending 
them, and planing machines, multiple drills, hydraulic 
rivetters, and other specially designed tools too numerous 
to mention. Having reference to the novelty and magni- 
tude of the work and the amount of preliminary pre- 

tions required, it may be considered that fair progress 
or been made during the past twenty months. 

No special difficulties were encountered in founding the 
viaduct piers, notwithstanding their exposed position. 
Except in two cases the piers rest on the rock, and they 
were executed in half-tide or whole tide cofferdams, 
which ca!l for no special remark. The cofferdam for the 
south cantilever end pier was necessarily a very substan- 
tial structure, being a quarter of a mile from the shore. 
It measured 126 ft. by 75 ft. over all, and hada double 
row of whole timber poles, with 4 ft. of puddle between 
them, and internal struts, chain cable ties, and external 
raking struts and piles of great strength and solidity. A 
highly satisfactory bottom on boulder clay of rock-like 
hardness was found at a depth of 35 ft. below high water. 
The masonry of the viaduct piers and cantilever end piera 
consists of an Aberdeen granite facing, averaging a little 
over 2 ft. in thickness of rock-faced work, backed up 
with cement concrete or with rubble masonry set in 
cement, and bonded, about every 12 ft. in height, with 
courses of large stones carried across the entire area of the 
piers. 

The main piers have on the whole, perhaps, given more 
trouble than was anticipated. On the Fife shore the 
whinstone rock bottom falls with a rapid slope of about 
14 to 1 to deep water, and it was necessary to step this 
siope for the masonry. Diamond drills worked from an 
iron stage were oe for the subaqueous blasting ; 
but the removal of the rock proved a most tedious affair, 
and a substantial timber and clay cofferdam had, after all, 
to be constructed for one of the piers. With some trouble 
the other pier was built within a makeshift half-tide dam, 
made up partly of the 60 ft. diameter permanent iron 
caisson below low water, with a temporary iron caisson 
attached to it, the whole made tight to the rock as far as 
might be with concrete and clay filled in between the 
caisson and a few buckle plates. At Inch Garvie similar 
delay and trouble were experienced in carrying out the 
shallow piers. Some of the work could only proceed at 
low water of spring tides, and it generally happened to blow 
hard just at that long waited-for moment. Tidal work, 
and even half-tide work, are proverbially slow and worry- 
ing; but we were all determined that, as the rock varied 
in quality, no foundation should be put in until the 
bottom had been laid dry. By perseverance and patience 
this has hitherto been accomplished, and we have the 
satisfaction of knowing that both the rock foundation and 
masenry are unexceptionable in r+ = and solidity. In 
our shallow rock foundations at the Forth we had much 
the same problem to deal with as Stephenson encoun- 
tered, thirty years ago, when building the fine bridge 
across the St. Lawrence at this city, and our contractors 
dealt with it in much the same way. I am not concerned 
to defend the operations, as such details are usually left 
to those responsible, namely the contractors. here 
speed is required I am satisfied that in most cases 
pneumatic appliances offer incomparable advantages 
over cofferdam work on a rock bottom. French con- 
tractors generally resort to pneumatic caissons of ordi 
type in depths exceeding 15 ft., but have employed, wit. 
great advantage, moditications known as the caisson- 





batardeau, the bateau-plongeur, &c., in depths as little as 
6 ft. Thesix weeks required to build a pier with the aid 
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of pneumatic appliances may often be taken up in stopping 
the leaks of a cofferdam or rock bottom. nglish con- 
tractors are not much accustomed to pneumatic appli- 
ances, other than an ordinary diving dress, and rarely 
resort to them. A diving bell with shaft of access and air 
lock was provided and mounted on traveller complete at 
the Forth, and compressed air drills were fitted in the 
working chamber, but no use has hitherto been made of 
the apparatus. 

The lower part of the South Queensferry main pier con- 
sists, as already stated, of a group of four pneumatic 
caissons 70 ft. in diameter. In the contract the option 
was allowed of sinking open-topped caissons by dredging 
inside, but, after experiencing the extreme hardness of 
the boulder clay, we were all agreed that it would be pre- 
ferable to resort to the pneumatic process. Owing tothe 
slope of the clay the four caissons will be sunk to varying 
depths, ranging from 68 ft. to 88 ft. below high water. 

he caissons, which were built on shore, launched and 
floated into position, are 70 ft. in diameter at the cutting 
edge, and taper 1 in 46 to facilitate sinking. At 1 ft. 
above low water, which is the top of the permanent 
caisson and commencement of the granite-faced masonry, 
the diameter is 60 ft. A working chamber 7 ft. high is 
provided at the bottom of the caisson, the roof of which is 
supported by four strong lattice girders 18 ft. deep, and 
cross girders 3 ft. deep spaced 4 ft. apart. An internal 
skin 7 ft. distant from the external skin, and vertical dia- 
phragms, form pockets which can be filled with concrete 
at any point where, owing to the slope of the ground and 
the varying hardness of +he silt and clay, a heavier pres- 
sure is desired to force down the caisson. Three shafts, 
3 ft. 6 in. in diameter, with air locks at the top, pipes for 
admitting water and ig silt, and other of the usual 
appliances, are provided. The air locks for passing out the 
clay and boulders as designed by Mr. Arrol and myself 
have, instead of the usual hinged doors, two sliding doors 
like horizontal sluice valves, across the 3 ft. 6 in. shafts, 
which are worked by little hydraulic rams, or by hand, 
and are interlocked like railway points and signals, so that 
one slide cannot be opened until the other is closed. 
Mounted on the side of the air lock is a steam engine 
which, by means of a shaft passing through a stuffing- 
box in the side of the air lock and adrum inside, winds up 
the excavated material in skips containing one cubic yard. 
The operation of hoisting, opening slides, and discharging 
is rapidly performed, so the two locks have a large work- 
ing capacity. A third air lock, with side doors, ladder, 
and hoist, is also provided for the men. The air com- 
pressing | nag: consists of three engines with steam and 
air cylinders 16} in. in} diameter by 24in. stroke, ample 
power being furnished by boilers of the locomotive type 
erected on the op. om 

Reference has already been made to the two shallow 
piers at Inch Garvie, but there are also two deep piers 
which, being on a very i ar and sloping rock bottom, 
have required much consideration. It was finally de- 
cided to level a bed roughly with bags of sand, and to 
float out pneumatic caissons, and excavate the rock until 
a level was cut. Probably Mr. Fowler and I would 
not have adopted this precise plan if we had been con- 
tracting, although we might have resorted to the pneu- 
matic process, but as M. Coisseau, a contractor of great 
experience in such work, offered to sub-contract for the 
sinking of the caissons at fair rates, we did not object. 
These caissons are 70 ft. in diameter at the bottom, and 
the rock slopes from 14 ft. to 19 ft. in that length, the 
lowest point being 75 ft. below high water. 

All of the pneumatic caissons will be filled with concrete 
up to low-water mark, the mixture being 27 cube feet of 
broken whinstone, 7 cube feet of sand, and 54 cube feet of 
cement, which together make a full yard of concrete, 
having a crushing resistance of about 50 tons per square 
foot. 
Above low water the cylindrical piers, which are 49 ft. 
in diameter at the top, 55 ft. at the bottom, and 36 ft. 
high, consist of the strongest masonry, the heartin 
being flat-bedded Arbroath stone with both horizontal 
and vertical bond, and the facing Aberdeen granite, the 
whole set in two to one cement mortar, and built in 
the dry within temporary wrought-iron caissons. In 
the shallow piers where the rock is stepped the masonry 
is carried down to the rock itself, and wrought-iron hoops 
36 in. by 13 in. bind the bases of the piers. At the top of 
all the piers 18 in. by 14 in. hoops, and midway down 
18 in. by ? in. hoops, are also built in, and it is believed 
that these cylindrical masses of masonry are as completely 
monolithic as can be attained or desired. In each cy- 
lindrical pier there are forty-eight steel bolts 24 in. in dia- 
meter and 24 ft. long to hold down the plates and 
superstructure of the main spans. 

A few words now as to the manufacture of the super- 
structure. About42 miles of plates have to be bent for 
the tubular compression members, and the best method 
of doing this became a question of great practical im- 
portance. Bending cold did not answer, as the true 
curvatures could not be so attained. Theoretically, a 
10,000 ton hydraulic press would be required to bend, 
truly, our 16 ft. by 1} in. thick steel plates, and practi- 
cally a 2000 ton press was of no use. Heated in a gas 
furnace, the plates bent readily, but distorted consider- 
ably and irregularly in cooling. Covering with ashes, 
packing up, and a variety of expedients were tried before 
the proper method was hit upon, which was to bend the 
plates hot and to give them astraightening squeeze after- 
wards when cold. Uniform heating is secured by ad- 
mitting the gas near the door and midway along the fur- 
nace, and an important incidental advantage of the use of 
tubular compression members thus is that every plate 

ets relieved from any internal strains which may have 
nm set up by shearing or improper usage at the steel 
works, which is of the greater moment as stee] having the 
comparatively high tensile strength of 34 to 37 tons per 
square inch is used for the compression members. 








Some alarm was occasioned at the works by certain 
1din. thick | argu breaking like cast iron on being bent 
cold to the flat radius of 6ft. I felt certain, however, 
that the Landore steel was not at fault, as our inspectors 
test a shearing from every plate by bending it round a 
radius of 1}in. after being made red hot and cooled in 
water. On investigation I traced the cause of the frac- 
ture in the local damage the plates received from shearing. 
What the damage consists in is an unsolved riddle. It 
cannot extend more than ;;in. from the edge, because 
planing to that extent relieves the plate and yet it affects 
the entire width, for the 4ft. 6in. — snapped as 
readily as the Lin. wide strip sheared from it. Neither 
can it arise from ‘‘nicking” by bad shearing, because 
making the plates red-hot cures the evil, though the 
i if previously existent, remains as visible as 
ever. ractically, the important point of interest to 
bridge builders is that with planed edges and drilled holes 
we have had no mysterious fractures, but the Forth Bridge 
~—— have behaved as a material having as the higher 
imit a tensile strength of 37 tons per square inch and an 
elongation of 17 per cent. in 8in. should behave. Our 
specification for steel in compression is 34 tons to 37 tons 
with an elongation of 17 per cent., and for steel in tension 
30 tons to 33 tons with 20 per cent. elongation. The 
strength rarely varies as widely as the stated limits, and 
the elongation averages some 3 per cent. more. One of 
the plates which fractured from sheared edges when bent 
cold was tested by me in a variety of ways. A specimen 
made red-hot and cooled in water at 80deg. stood 38.3 
tons per square inch and elongated 21 per cent. Another 
specimen made hot and allowed to cool in air stood 36.6 
tons and also elongated 21 per cent., whilst one planed 
from the plate direct without heating failed with 34.3 
tons, but extended 25 per cent. For practical purposes, 
therefore, it mattered little how the plate was treated, 
provided the effect of the shearing was eliminated by 
planing or by heating. 

When bent, the plates are planed at the edges in the 
usual way, and at the curved ends by a specially designed 
radial machine. They are then, with the internal 
stiffeners, temporarily built into a tube round a mandrel, 
and drilled through plates, covers, and bars at one opera- 
tion. Four specially-designed annular drill frames, sur- 
rounding the tubes, and furnished each with ten traversing 
drills, capable of attacking every hole, travel along lines 
of railway in the building yards, so laid out that four 
lengths of tube, each of about 400 ft., can, if desired, be 
dealt with at once. Inal6ft. length of 12ft. diameter 
tube there are about 1600 holes to drill through from 2} in. 
to 3}in. thickness of steel, which operation takes about 
fifty-two hours’ working of the drills. Continuous work- 
ing is, of course, not possible, as the machine has to 
advanced every 8 ft., which is the shift of the butts in the 
plating of the large tubes. 

Over the piers the arched tubular lower member forms 
a connection with the upper bedplates, the vertical and 
diagonal tubes, and the lateral aa vertical cross bracing, 
so that considerable thought had to be given to the pore. 
at this point. A full-sized model was prepared, and 
different modes of arranging the junctions were set out 
and modelled. Finally it was decided to graduall 
change the tubular lower member into a box form with 
one rounded upper corner, where it meets the skewback 
or part over the pier, and by internal vertical and hori- 
zontal diaphragms, to make the latter a cellular structure 
of enormous strength and stiffness, offering facilities for 
attachments in any required direction. Several layers 
of plates form the bottom of this skewback, and con- 
stitute what “= be termed the ‘‘ upper bedplate” of the 
bridge. The “lower bedplate” consists of similar layers 
of plates rivetted together and bolted to the pier; and 
the two bedplates are free to slide on each other within 
certain limits to be referred to more particularly here- 
after. The layers of plates run longitudinally and trans- 
versely, to meet the different stresses; and, after the 
edges are planed, the plates are fitted together, clamped 
between girders, and drilled by special machines through 
their whole thickness. About 1000 lineal feet of 14 in. 
holes have to be drilled in each{bedplate, which in practice 
with the 8-drill machine, takes about eighteen days, in- 
cluding stoppages. In the upper bedplates holes about 
11 in. square, with corners rounded to a 3 in. radius, are 
required, in some instances, to clear the nuts of the hold- 
ing-down bolts, and these are cut readily by a simple 
tool devised by Mr. Arrol. In other cases, 12 ft. diameter 
recesses, 2 in. deep, have to be bored for what may be 
termed a huge key or dowel, which will connect the upper 
and lower bedplates, but allow a slight rotation ; and this 
also requires a special tool. 

The tension members and cross bracing generally con- 
sist of box lattice girders which are drilled by travelling 
machines of similar type to those already referred to in 
connection with the tubular members. All of the rivets 
are of steel, having a tensile strength of about 27 tons, 
an elongation of about 30 per cent., and a shearing re- 
sistance of from 22 tons to 24 tons per squareinch. It 
is hardly necessary to state that hydraulic rivetting will 
be used throughout. The nuts and washers of the hold- 
ing-down bolts and some other parts are of cast steel 
having a tensile strength of 30 tons per square inch, an 
an elongation of 8 to 10 per cent. It may be interest- 
ing to mention that the contractors have used steel in 
preference to iron in some parts of the temporary works, 
and that at their request the 168 ft. span viaduct approach 
girders were changed from iron to steel with a view to 
save expense, 

The two years’ additional consideration given to this 
bridge since the date of my first paper has led to no 
modifications of importance in the design, or in the 


weight of steel required for the construction, a satisfac- 
tory result which is largely due to the care and ability of 
my colleague, Mr. Allan Stewart, who has had charge 
of the detail 


ed calculations and designs from the incep- 


tion of the undertaking. Originally the cantilevers had a 
varying batter towards each other from 1 in 74 at the 
piers to vertical at the ends, where they meet the central 
girder. We have now made the central girders slope 
inwards and maintained the batter of 1 in 74 throughout, 
thus getting rid of the previous “‘ winding” which some- 
what complicated the details of the cantilever, and at the 
same time preserving and emphasising the pyramidal 
form of cross-section characteristic of the desi In 
models of the bridge a feeling of great solidity results from 
this feature, as will be the case no doubt in the bridge 
itself, of which a geometrical elevation necessarily gives 
but a poor idea, 

We have also modified the attachment of the superstruc- 
ture to the piers. Formerly the intention was to put an 
initial stress upon the 12 ft. tubes between the double 
piers as described in my first paper, and to bolt the super- 
structure rigidly to the masonry. Now we secure the 
superstructure to one only of the four cylindrical piers in 
each group by the great circular key already referred to, 
and permit a certain amount of sliding on the others, 
Owing to the enormous size of the structure elastic defor- 
mations which may be neglected in ordinary cases have to 
be provided for. A very great deal of consideration has 
been given to this important point, and the calculations 
have necessarily been complex and tedious, but we think 
we have now made the best disposition attainable 
to resist all possible and improbable hurricanes strik- 
ing the bridge locally or throughout the whole span, and 
= ee of temperature likely to be met with at the 

‘orth. 

The question of clothing the tubes between the piers 
with some non-conducting material will be left for future 
settlement after the movements under changes of tem- 
perature have been registered by the tube itself. Tortu- 
nately we are not troubled with Canadian variations of 
temperature and the correspondingly great changes of 
form in metallic structures. At the new Clyde Viaduct 
in a length of 376 ft. the observed annual range is 2 in., 
ora fraction over half an inch in the 100 ft., and this is an 
open lattice construction, whilst the Forth Bridge hori- 
zontal members between the piers are closed tubes. Ob- 
viously during the early stages of erection, before much 
weight comes on the bedplates, the tube will be practically 
free to expand and contract. Ultimately, when the whole 
weight of thecompleted structure rests on the piers, the 
friction between the two surfaces of the upper and lower 
bedplates will probably be sufficient to prevent move- 
ment except under extremes of temperature and heavy 
wind pressure of rare occurrence. The attachment of the 
superstructure tothe piers partakes thus of the character 
of a safety friction clutch. Movement will not occur 
under ordinary circumstances, and if an excessive shock 
from some unforeseen cause arise on the superstruc- 
ture, it can only be transmitted to the masonry of the pier 
through the sliding surface of the upper and lower bed- 
plates. Should 4 wave of deflection from the impact of a 
tornado pass along the a cantilever, as some critics 
suggest, then it would arrested by skidding, as an 
express train is arrested, and not by running into a buffer 


stop. 

a is made for lubricating the surfaces, and as 
the result of experiments made by myself during the past 
two years, probably some crude petroleum will be applied 
to the bedplates every time paint is applied to the rest of 
the bridge. Calculations have been made of the extent 
of sliding and of the stresses on the piers under the twist- 
ing action of a hurricane blowing on one cantilever, 
whilst the balancing cantilever is in a dead calm, an 
various coefficients of friction have been assumed. During 
erection sliding can, if desired, be made practically free 
by carrying one cantilever further out than the balancin 
one, and so relieving two out of the four bedplates o 
weight. Inthe completed bridge the position of the bed- 
plates could be adjusted by temporarily loading the end 
of acantilever. 

Experiments on friction vary considerably, but when 
such large surfaces as 2200 square feet, which is the joint 
area of the four bedplates of each main pier, are con- 
cerned, there would no doubt be an equalising effect which 
would make the proper coefficient of friction for the bed- 
plates approximate to the mean of the results obtained 
with a number of experiments on small areas. The co- 
efficients obtained by Morin for iron on iron greased 
ranged from .09 to .115, and with the grease wiped off, .16 
to .19, the pressure being about 27 tons - square foot, 
or considerably greater than that on the Forth Bridge 

dplates. On a large scale the mean values of coefficients 
for different surfaces are derivable from launching ways 
of ships, brake experiments, and other data. In launch- 
ing ways the coefficient must be singularly small, for 
with declivities of 4 in. to 1 in. in the foot, ships not 
only start, but acquire a velocity of ten miles an hour 
or more very quickly. In some of Mr. Denny’s expe- 
riments it would Mee pon that even with this flat slope 
the velocity acqui was fully half that which a y 
would attain falling freely, so the retarding friction 
during motion must be very small. Again, the coeffi- 
cient of friction at starting could not exceed .06, but of 
course in <7 launching ways the pressure per 
square foot, and the character of the surfaces are diffe- 
rent to those in the Forth Bridge, though the total weight 
of the moving mass may be thesame, and the facts are worth 
mentioning on that account. Brunel’s broadside launch 
of the Great Eastern in 1857 affords, however, valuable 
data directly applicable to our sliding bedplates, for the 
weight of the ship was 12,000 tons, and the launching ways 
were iron on iron somewhat rough on the surface, and im- 
perfectly lubricated or not lubricated at all. As a result of 
experiments with a small section of the launching ways 
the inclination was made 1 in 12, as it was thought asmall 
force would then start the ship, and a similar force re- 





strain it from acquiring undue velocity, the observed co- 
efficients of friction ranging from .125 at starting to .067 
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at moderate velocities. On commencing the launch an 
estimated force of about 500 tons was required to assist 
gravity on the 1 in 12 incline, hence the sorting co- 
efficient with the 12,000 ton load would be about .125 as 
inthe model. Again, when started, the 1 in 12 was more 
than sufficient, for the vessel ran on some 3 ft. or 4 ft., 
and, spinning round the handles of the winches, injured 
five men. Nehesnuentie, however, owing to want of 
rigidity in the ways, rusting of the rails, or some other 
disturbing cause, considerable trouble was experienced, 
and successive additions had to be made to the hydraulic 

resses during the three months occupied in the launch. 

‘or the last 30 ft. or 40 ft. Brunel estimated the power 
required, inclusive of gravity, at one quarter of the 
weight, or double that which started the ship at the top 
of the launching ways. 

Railway trains are not as heavy as ships, but afford 
valuable data as to the coefficient of friction of steel on 
steel under severe pressures, such as must obtain at the 
point of contact of the tyre with the rail. Captain 
Galton’s experiments show that the coefficient varies 
widely with the speed and other elements, being some- 
times as little as .05. With dry rails the adhesion of the 
driving wheels indicates a covflicient of about .20 to .25, 
and with wet rails, .15 to .20. Probably with ‘‘ greasy” 
rails it would not exceed the .10 arrived at by Morin fifty 
years ago as an average, 

Calculations of the stresses on the piers have been made 
upon the ——_ that coefficients of .10 and .25 obtain 
on different bedplates at the same moment in the manner 
most unfavourable to the structure. A variety of other 
assumptions and test calculations have been made. Asa 
final result we are opinion that the maximum stress on 
the masonry of the main piers will be something between 
9 tons and 12 tons per square foot. To attempt a closer ap- 
proximation would only serve to advertise our incapacity 
to appreciate the complex character of the problem 
and the uncertainty of some of the data. So far as com- 
pression is concerned, our concrete, which has a crushing 
resistance of 50 tons per square foot, would thus give a 
factor of safety of at least four. The solid Arbroath stone 
piers are, of course, of far greater strength both as re- 
gards compression and the shearing and possibly tensile 
stresses to which the piers may be subject under the 
extreme hypotheses made as to force and distribution of 


nd. 

Very valuable data as to the ability of a massive rubble 
vier in cement to resist a heavy lateral force were afforded 
y the experimental arch of 124 ft. span and 7 ft. rise 

built in Paris some fifteen years ago. The thrust of the 
arch was about 1400 tons, and treating the abutment as 
an elastic solid, the stress upon the masonry would range 
from 14.7 tons compression to 8.7 tons tension per square 
foot. To ascertain the ability of cement concrete to 
resist heavy shearing and tensile forces I tested a number 
of concrete beams having different proportions of cement. 
Such concrete as that used at the Forth developed a 
tensile strength under transverse stress of about 10 tons to 
12 tons per square foot, so that it was from no in- 
herent weakness in the concrete that masonry was sub- 
stituted for it in the 36 ft. upper length of the main piers. 
Our reason for its adoption was that we believed by 
using natural flat-bedded Arbroath stone set in two to 
one cement mortar, with both horizontal and vertical 
bond, we made certain of obtaining practically a mono- 
lith, whilst with concrete, however careful the inspection, 
there might be cleavage planes of perhaps dangerous 
extent in places. The special stresses on the piers arisin; 
from the cantilever system of construction have received, 
as I have already said, our most close consideration, and 
we doubt not that the desired factor of safety of four 
will be obtained as regards all shearing, tensile, and com- 
ressive stresses to which the masonry may be conceived to 
liable under any reasonable hypothesis which can be 
framed. 

Happily, we are relieved from all anxiety as to the 
foundations, since the piers rest either on rock or on a 
boulder clay, which for all practical purposes is as hard 
as rock. It may be mentioned, however, that the 
heaviest load at the base of any of the 70 ft. diameter 
caissons, including the tilting action of a 56 lb. per square 
foot wind, is about 24,000 tons, or at the average rate 
of a little over 6 7 uare foot, deducting nothing 
for the water displaced by ‘the pier. 

(Zo be continued.) 








DiaMonD Drie 1n New SoutH WALEs.—Diamond 
drills were employed in New South Wales in 1883 in 
boring for both coal and water, and on the whole the 
work done was satisfactory. Coal was proved in five 
different places, viz., at Dora Creek, near Cooranbong, 
6 ft. 34in., at Lake Macquarie, 23 ft. in. in the aggre- 
gate; at Teralba, 40 ft. llin. in the aggregate; at Stan- 
well Park, near Bulli (two bores), and in one the seams 
measured 31 ft. 24 in., and in the other 8 ft. 34 in. 
in the aggregate. While boring for coal on the west 
side of Lake Macquarie, a supply of fresh water was 
tapped ata depth of 197 ft., wale rises to a height of 
some 30 ft. above the surface, which is 20ft. above the 
lake level. One bore was put down in search of a deep 
alluvial deposit of tin, but it was not successful. The 
district where the bore was employed includes a large 
extent of country containing —_ deposits of stream tin 
requiring to be prospected. With coal measures occupy- 
ing 23,950 square miles, with such deposits of coal as 
there are in the colony, and with an output exceeding 
2,500,000 tons per annum, and rapidly increasing, it 
would be difficult to conceive how the drills could have 
been much better be ae Water augers were put 
down at Bourke, Girilambone, and Gunnedah, and sup- 
plies of fresh water were found in different localities of 
these places. In other parts of the colony borings for water 
were made, but the results were not so successful. 





NOTES FROM THE SOUTH-WEST. 

L 8s Committee at Penarth. — Representatives of 
Lloyd’s Committee paid a visit on Thursday to the works 
of the Penarth Shipbuilding and Ship-Repairing Com- 
pany (Limited), at Penarth. They were shown over the 
establishment by R. Munroe, the manager. The com- 
mittee minutely inspected the hydraulic machinery for 
hauling ships up the slipway, consisting of three hydraulic 
cylinders, which can be used either separately or together, 
according to the size of the vessel. They are worked 
from the accumulators of the Penarth Dock Company, at 
a pressure of 750 1b. to the square inch. The slipway is 
fitted up with Chadburn’s repeating telegraph, which con- 
veys the orders from the berthing master upon the jetty 
to the man in charge of the machinery in the hydraulic 
house. The slipway is capable of taking in and hauling 
up vessels 310 ft. in length, and of 2250 tons displace- 
ment. The machinery in the boiler shop is of massive 
construction, and was manufactured by Messrs. Crai 
and Donald, engineers, Johnstone-on-Clyde. Tho grid- 
iron is 384 ft. long, and can take on vessels up to 3500 tons 
displacement. There is alsoa new jetty for vessels to lay 
alongside when only requiring internal or deck repairs. 
The company has had 812 steamers and ships on the slip- 
way and gridiron since they commenced operations four 
years since. The premises are fitted up with the electric 
light throughout. 


Gas at Bristol.—The directors of the Bristol United 
Gas Company announce 4 reduction in the price of the 
company’s gas from July 1. In future the price of gas 
to consumers within the city boundaries will be 2s. 4d. per 
1000 ft., instead of 2s. 6d. which they have hitherto paid ; 
to consumers in the districts beyond + borough boundary, 
2s. 6d. instead of 2s. 9d., except at Westbury, Shire- 
hampton, and Avonmouth, in ee th places the prices to 
be paid will be 2s. 10d. instead of 3s. 2d. The usual 
allowance of 2d. per 1000 ft. will be also made to con- 
sumers of over a million feet per annum. 


Cardiff.—The steam coal trade has remained practically 
unchanged. Small steam coal continues to go off freely, 
and for the better qualities there is a brisk demand. In 
the patent fuel market a recent improvement is main- 
tained. There is no change inthe iron ore market. Last 
week’s clearances comprised 131,430 tons of coal, 3490 tons 
of patent fuel, 1530 tons of coke, and 10 tons of sheet 
iron. Of iron ore there arrived 1800 tons from Bilbao, and 
3760 tons came to hand from other sources. 


Milford Docks Company.—The directors of the Milford 
Docks Company state in their half-yearly report that the 
arbitrator has ordered the receivers to restore possession 
of the docks to the company on the 31st instant. ‘‘ Under 
these circumstances a contract has been arranged with 
Messrs. S. Pearson and Son, of London and Bradford, for 
the completion of the docks within twenty-one months 
from the date of the commencement, and the directors 
must now take steps to raise the required sum of 200,000/. 
This will be effected by the creation and issue of the 
A Debenture Stock (authorised by the Milford Docks 
Act of 1883), which will be a first charge on the company’s 
property.” 

Newport.—In the steam coal trade prices remain 
unaltered. As regards manufactured iron there is no 
change to report; the market still continues in a depressed 
condition. Last week’s coal clearances amounted to 
40,625 tons. There were also sent away 100 tons of coke 
to St. Nazaire. From Bilbao there arrived 10,493 tons 
of iron ore, and 800 tons of pyrites came to hand from 
Huelva, 


The Forest of Dean.—A slight improvement continues 
to mark the Forest coal trade, the demand for house coal 
being its best feature. During the half-year ending June 
30, 1884, the total sale of coal was 367,684 tons, as against 
302,902 tons in the corresponding period of 1883, and 
359,258 tons in the corresponding period of 1882. These 
figures show an increase of 64,782 tons over 1883 ; and 
8426 tons over 1882. The considerable difference between 
1883] and 1884 is no doubt largely attributable to the 
fact that during February and March of the former year, 
the five principal collieries suspended operations owing to 
wages difficulties. In regard to the iron trade there is 
nothing new to report. The same dulness prevails and 

rices are as lowasever. During the half-year ending 

une 30, 1884, the iron ore sales were 23,829 tons, as 
against 30,045 tons during the corresponding period of 
1883, and 25,017 tons during the half-year ending December 
31, 1883. These figures exhibit a total decrease upon the 
half-year of 6216 tons, as compared with the first half of 
1883, and 1188 tons less as compared with the half-year 
ending December 31. The tin-plate trade of the district 
shows a fair amount of activity. 


Newport (Alexandra) Dock Company.—To show how the 
trade at the Newport (Alexandra) Dock has increased, 
we have only to give returns for the first halves of the 
last two years. In 1883, the total shipments of coal were 
866,663 tons 7 cwt. Time occupied, 14,665 hours ; average 
per day, 5555 tons. In 1884, the total shipments were 
983,414 tons 3 cwt. Time occupied 12,235 hours 46 min. ; 
average per day, 6303 tons 18 cwt. Total increase, 
116,750 tons 16 cwt. 
port, representing a tonnage of 1,141,539; of these, 
1167 were steamers. Compared with 1882, there was a 
decrease in the number of vessels, but an increase of 
60,620 in the tonnage. Newport possesses two docks, both 
of which are now under the management of the Alex- 
andra Dock Company. Active steps are being taken to 
enlarge the Alexandra Dock. 


Avonside Engine Company, Limited.—Messsrs. Spain 
Brothers and Co. have been authorised by the Court to 
pay to the debenture holders of the Avonside Engine 


In 1882, 2221 vessels entered the} p 





Company (Limited), in liquidation, further dividends 
amounting to 5s. in the pound. 
Pembroke Dock.—The Acorn, of eight guns, 850 horse- 
wer, building for the English Government at Pennar 
Works here, is expected to be launched next week. 


The Dinas Colliery.—The Dinas Colliery Company has 
— the 9 ft. seam of steam coal in the Storehouse 
shaft. 


‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING AUGUST 23, 1884. 

The number of views given in the ——— Drawings is stated 
in each case after the price; where none are mentioned, 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. : 

i of Specifications may be obtained at 38, Cursitor-street, 

~ seca, E.C., either personally, or by letter, enclosing 
amount of price and postage, and addressed to Me. H. Reaver 
Lack. 
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5675. Navigational Sounding Apparatus: Sir W. 
Tho: Glasgow. (8d. 12 Figs.}—The sounding wire is 


mson, 
carried upon a grooved wheel which is provided with means for 
clamping or releasing it from the shaft on which it is mounted. 
Referring to the illustrations, the wire drum or wheel 6 is con- 
structed of a grooved ring carried on a disc e, secured to the 
shaft a. A ring f ef wood is attached to the inner face of 
the disc e, and blocks g of hard wood are attached to the outer 
periphery of the ring f. The wheel b is free to rotate between the 
oblique faces of the ring f and of the blocksg. An irondise A upon 
the axle a has attached to its inner face a disc of wood i, the edge 
of which bears against the inner oblique face of the wheel 6, the 
face being recessed out sufficiently to admit the blocks g. The 
discs h and i ar« slid along the shaft by means of the nut k pro- 
vided with an arm engaging with a bolt; brackets or clips 
secured to the disc A project into a circular groove in the nut &. 
It will thus be seen that by turning the shaft in a direction for 
hauling in, the nut & will traverse along the shaft a, and the wheel 
b will be frictionally geared to the shaft a ; at this stage the bolt r is 
di he ter, showing approximately the length of 
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‘ed. 
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wire out, is actuated by a pinion kept running on the non-rotative 
axle during the egress of the wire by an arm attached to the 
pinion and bent at an angle towards its outer end, which end is 
placed in a notch in the outer edge of one side of the wheel 6. At 
intervals between casts, and when out of use, to preserve the wire 
and ironwork of the machine, it is kept immersed under lime 
water ina box or tank i! provided with mountings to support the 
machine over it firmly ina convenient position when raised out. 
The handles of the machine are constructed so that portions of 
them can be taken off. The apparatus for measuring the depth 
consists of a glass tube similar to that described in Specification 
3452 of 1876; one end of this tube is open and the other is closed, 
and it iscoated with a solution of aniline blue or other substance 
suitable for showing the height to which liquid is forced into the 
tube by the pressure. To dry the tubes they are placed in a 
rass vessel surrounded with hot water and connected to an aspi- 
rator by which a partial vacuum isformed. (December 8, 1883). 


5794. Poles or Standards more Useful 
for Wire Fencing: W. T. C. Bruceand A. Still, Liver- 
[4d. 2 Figs.J}—This consists of a hollow pole formed of 

sheet iron compressed together at two opposite sides, so as to be 
in cross section of a form resembling the figure 8. (December 18, 





5807. Siegreuhls Transmitters and Electric Cir- 
cuit Controllers: E. A. dges, London. (W. F.C. 
M. McCarty, New York). (6d. 5 Figs.J—A series of contacts are 
controlled by a perforated fillet itself controlled by a motor and 
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are adapted to distribute a message or current to a number of 
points. Referring to the illustrations, the contact arms F nor- 
mally acted upon by springs i are connected to the binding _ 
@ and bear upon a series of contacts connected to the bind- 
ing posts al. The circuits between the posts @ a' are con- 
trolled by the perforated band p of insulating material, operated 
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by clockwork mechanism or other motor, which is stopped or 
released by a magnetic trip or by manually operating a trip, or 
by other suitable means. An adjustable guide casing determines 
which line of perforations in the band controls the circuit contacts. 
It will thus be seen that a message once prepared may be simul- 
taneously transmitted over any number of circuits and the same 
fillet may receive any ib g ber 19, 1883). 

Raising 


5820. Lowering, , and Bohning: rm, ~4 
Boats: C. J. Fox, Birkenhead, (8d. 9 Figs.|—The 
boats are slung fore and aft and side by side from a framework 
which extends athwartships from side to side over and across the 
ship’s deck, Thetwo athwartship beams of the framework are 
supported by stanchions, and each is provided with a rail or 
equivalent, on which runs a wheel or block to which is attached 
the boat tackle. At each of the four ends of the beams, there is 
provided a folding davit arranged so that they will swing inboard 
and be parallel tothe ship’s side when not in use. These davits, 
when outboard, become continuations of the thwartship beams, 
and are provided with rails forming continuations of the rails on 
thebeams. The runners for each end of the boat may be con- 
nected together, and form a carriage from which the boat is sus- 
pended, and which may be worked by a rack and toothed wheel 
mechanism. (December 20, 1883). 

and F for 


5839. ew ym Sl ‘astenings 
Railways: E. G. Holtham, London. [6d. 5 Figs.|—The 
sleeper is constructed with an upper central part on which the 
rail seats and a lower wider corrugated part bearing on the 
ballast with upwardly sloping ribs arranged to enter and be 
keyed in recesses formed in chair jaws. Referring to the illustra- 
tion, the upper or central part A may form a continuous seat for 
the rail, and the lower wider part A' is preferably corrugated 
longitudinally as shown, and has an extended bearing surface 
upon the ballast; it is made discontinuous to admit of the 
sleeper being applied to curves, and the top part may be notched. 
The rail is secured between jaws D which rest on the sleeper and 
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have sloped recesses that embrace the edges B of the upper part 
of the sleeper, and are wide enough to admit the tapered keys C. 
It will be seen that as no holes are required for the attachment 
of the jaws, they can be attached at any part of the length. The 
two lines of rails are connected at suitable points by tie-bars ex- 
tending under both sleepers and some distance beyond them, 
the outer jaws being provided at these points with lengthened 
tails secured to the outer ends of the tie-bars. The fishplates are 

d to the sleepers in the same manner as the jaws. (Decem- 





5871. Locomotives for Tramways, &c.: J. W. 
Hartley, Stoke-on-Trent. [6d. 8 Figs.)—The illustration 
shows a vertical form of boiler especially applicable to locomotives 
for tramways, &c. One or more tubes X are carried up from the 
crown of the firebox of a vertical boiler through the top, and are 
inclosed in a cylindrical shell s, whereby they are isolated from 
the lower steam space. The cylinder ¢ is filled with water, and 
its upper portion is perforated with holes to allow the steam to 
pass into the annular space d, and other holes allow the water 
from the space d to flow back down channelled plates or tubes to 
the top of the firebox. The water level in the space d is slightly 
above the tubes, and this space is provided with an overflow pipe f. 
The steam spaces d and A are connected by atube %. The pipe f 
and tube k may each be provided with stop-cocks so that different 
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parts of the boiler may be worked at different ‘pressures, or the 
stop-cock in the tube & may be replaced by ar ing valve. In 
order to render the escape of the exhaust steam invisible and 
noiseless, a tube u is fixed in the firebox and is fitted internally 
with a series of deflecting plates, or the tube may be carried round 
the top of the firebox. The exhaust steam, diately after 
leaving the cylinders, may be passed into a tank fitted with a 








number of stall tubes, through which the air is allowed to 
tr y 


?? 


or is drawn through by a fan, the heat extracted from tne 


exhaust steam being utilised to increase the combustion and 
economise fuel. The uncondensed steam is discharged under 
water into another tank by means of a perforated tube ora number 
of small tubes. (December 27, 1883). 


5908. Ob Oil, &c., from Min &c.: J. 
McCulloch and H. MacVicar, pak oe Lenark. 
(6d. 4 Figs]—The minerals are caused to descend slow:y down 


long vertical retorts, of at least 40 ft. in height, to gradually in- 
creasing heats, steam being introduced at the lower parts. (De- 
cember 28, 1883). 





5908. Grin Swords, Files, &c., from Copies: 
A. Greenwood, {8d. 9 Figs.}—Supposing the article 
to be ground is comparatively flat, a template cor di 


ig to 
its profile supports a frame mounted on a horizontal axis and 
carrying the emery wheel, and forms a rest for the ‘‘ dumb tool.” 
The article to be ground is fixed upon a table carrying the tem- 
plate ; this table is supported in slides, and is reciprocated from 
an adjustable crank-pin. The work is traversed under the emery 
wheel, while the template or copy passes to and fro under the 
“dumb” tool. For articles of cylindrical form, the work is 
= uen between centres upon the oscillating frame. (December 


5909. Measuring and Continuou 
Physical Power: A. G. Meeze, Surrey. 
(1s. 2d. 22 Figs.]—The apparatus appears to be designed to measure 
power by means of the following fact: That when power is 
transmitted from one revolving shaft to another by means of elastic 
extensile belting, the difference of velocity between the tight and 
slack parts of the belt is proportional to the power transmitted 
from one shaft to the other. The integrator, according to one 
modification, consists of a spindle with a suitable counting device, 
epicyclic gear, a secondary spindle carrying a friction disc or 
cone driven by elastic extensile belting from a pulley upon the 
first spindle and a friction piece adapted to be moved to or from 
the centre of the disc or cone, so as to retard and control the 
velocity of the secondary spindle. Theapparatus may be utilised 
to measure the power of motive power engines, the power trans- 
mitted by revolving shafting, or communicated by driving belts, 
the quantity of electrical energy passed through an electrical con- 
ductor, the power exerted by winds or other fluids in motion, 
and indirectly the quantity of such fluid passed through pipes. 
(December 29, 1883). 


5930. Centrifugal Governors and m Gear: 
W. Hartnell, Leeds. (8d. 15 Figs.}—The governor levers 
are bent to a right angle or slightly acute angle, and their centres 
are pivotted to a slide on the governorspindle. The weight is at 
one end of the lever and the other end is provided with a friction 
wheel which rests against afixed disc, a spring pressing the slide 
so as to close the weights. The expansion gear consists of a slide 
valve on the main valve, both valves having oblique ports oppo- 
sitely inclined ateach end. Fig. 1 showsthe governor. The lever 
is connected tothe slide E by the pin C. The end at D is fur- 
nished with a friction wheel which rests against the disc F owing 


to the pressure of the spring G. The sliding collar beyond the 
abutment is cast in one piece with the slide carrying the levers, 
Figs. 2, 3, and 4 show the valves. By means of levers and con- 
necting-rods, the motion of the slide E (Fig. 1) causes the valve 
rod to be twisted, operating the finger J and lowering or raising 
the cut-off valves, thus varying the expansion of steam in the cy- 
linder. The lever connected to the valve rod K traverses with it. 
The governor lever has an adjustment for altering its effective 
length, the friction wheel being arranged to be traversed in a slot. 
(Deceinber 29, 1883). 


5939. Electro-Motor Engines for Railways; F. H. 
Danch Maidstone. [6d. 5 Figs.|—This refers to engines 
of the kind described in Specification 305 of 1883. The wheels 
which run on the ordinary rails are driven from the electromotor 
by means of friction gearing, one object being to reduce the speed. 
Frictional driving wheels upon the motor spindles are applied, 
with suitable means of regulating frictional contact between each 
two bearing wheels. The engine runs between a bottom rail or 
rails which support the weight and a top rail or rails which guide 
and steady the train, and convey the current to the motor. 
(December 31, 1883). 


5944. Combination Steam Engine: H. Howaldt, 
Dietrichsdorf, Kiel, Prussia. {6d. 4 Figs.|—The first 
cylinder of a set of two pairs arranged alongside of each other re- 
ceives live steam and | = rahe its exhaust steam to the second 
cylinder, from which it escapes into a receiver, where it may be 
reheated by live steam or hot gases. This steam passes at the 
right moment to a third cylinder, which exhausts into a fourth 
cylinder. Three sets of cylinders may be employed instead of two. 
The piston rods are all connected to cranks on the same main 
shaft. Each pair of cranks are at an angle of 180 deg., the second 
pair being at an angle of 90deg. to the first, or the three pairs are 
at an angle of 60deg. (December 31, 1883). 


5952. Gas Retort, Steam Boiler, and other Fur- 
naces for Generating Heat: J. Dempster, Elland, 
Yorks. [6d.)—A series of zig-zag flues are arranged at one or 
both sides of the furnace, one end of each flue er | in connection 
with the furnace, whilst the other end is open to the atmosphere, 
but in connection with the usual flues for removing the heat. 
The bricks forming the flues have steps formed in them so that 
when put together they have openings or flues at right angles to 
each other. The spent gases pass through one of these flues, the 








atmospheric air passing through the other, being thereby heated, 
and eiters into the upper part of the furnace, mingles w.th tue 











carbonic oxide, is ignited, and materially consists in heating the 
retorts, the air entering the furnace by narrow tapering horizontal 
slits formed in the brick, (December 31, 1883). 

5964. Telegraphic and Telephonic Apparatus: D. 
Sinclair and J. Corbett, Gianew. 6d. 3 Figs.J—A 
series of the instruments are arranged on a single wire connecting 
a number of telegraphic stations with a central station, the 
arrangement being such that when one station is placed in com- 
munication with the central station the remaining stations are 
cut off from such communication. The instrument consists of 
a box or casing in which are fitted two electro-magnets arranged 
to act on te ratchet d to two concentric but insu- 
lated spindles, a pointer being fixed preferably to the central 

indle and being arranged to act on a contact-making or current- 
closing device fitted on each of a series of indicators G arranged 
radially around the spindles. A single wire W connects the 
instrument and one net to the central exchange, and the other 
magnet is in circuit with the local battery X, and when a sub- 
scriber rings and causes the indicator connected with his wire 
to fall and pass through a notch in an insulating disc, and by 
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making a contact with wedge-like pieces on a second disc to 
close the local battery circuit, it acts on the ratchet of the 
hollow spindle and causes it to be turned to the extent of 
one tooth, preventing the other indicators from making contact. 
The wedge-shaped pieces on the second disc are connected to the 
trunk line. The indicator also lifts a light spring, connected to 
the subscriber’s wire, out of tact with the indicator coil. The 
attendant at the central exchange then speaks tothe subscriber in 
the ordinary way and connects him to the desired subscriber. To 
connect the subscriber with a subscriber on the same or a similar cir- 
cuit the attendant sends a number of currents through the line 
until the pointer is brought opposite the number corresponding to 
that subscriber ; the pointer depresses the spring, closing the 
circuit to earth, and comes in contact with a spring connected to 
the trunk wire, the two subscribers being placed in communica- 
tion. The attendant when the conversation is over brings the 
pointer to its zero position, causing a contact to be made which 
operates the ratchet and brings the insulating disc round one 
division. (December 31, 1883). 








UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEBRING, 35 and 36, Bedford- 
street, Strand. 





Boy.r’s VENTILATORS.—Messrs. Robert Boyle and Son, 
ventilating engineers, of 64, Holborn Viaduct, and Glas- 
gow, have been awarded the highest and only prize (silver 
medal) given for ventilators at the International Exhibi- 
tion, London, for their patent self-acting air pump venti- 
lators and system of ventilation, 





Hutt ALEXANDRA Dock.—Mr. Abernethy reports that 
the masonry of the lock is more than two-thirds completed, 
and the caisson will be fixed in situ during this month, 
which will allow the immediate removal of the cofferdam 
from the entrance. Two pairs of the lock gates are com- 
pleted ready to be placed in situ, and the remaining pair 
1s in progress. The masonry of the dock walls and jetties 
is so far advanced that they may be completed within a 
period of four months. The graving docks are complete, 
and the placing of the gates at their entrance is in pro- 
gress. The excavation of the dock is so far advanced 
that it may be completed within a period of three months. 
The hydraulic engine-house is complete, and the pumping 
engine-house will be completed within a month, and the 
engine and boilers fixed in their places. The chief works 
at thedocks have been suspended since the 12th of July 
last, but if the works are resumed at an early date, and 
carried on vigorously, the dock can be opened for traffic 
early in the spring of 1885. 

EnciisH Coat In GERMANY.—Coal from the Ruhr is 
now competing with English coal in the Hamburg market. 
Every year about 1,350,000 tons of English coal reach 
Germany by the North Sea, of which Hamburg takes 
about three-quarters, as the freight from the Tyne is said 
to be about 1s. per ton lower than by rail from the Ruhr. 
Ruhr coal, however, is beginning to get a footing at Ham- 
burg, owing to a reduction in railway rates, and also to a 
connection with some of the steamer companies. In 1875 
the imports of coal from the Ruhr at Hamburg were only 
60,000 tons, while last year they were over 475,000 tons; 
during the same period. the imports of English coal had 
been well maintained, thus showing that the competition 
so far had not materially affected this branch of the trade. 
Westphalian coal is making progress to the detriment of 
English at Berlin. The coalowners of the Ruhr, —_— 


state that they could relieve Germany from the annual co 
tribute of 300,000/. paid to England if they could obtain a 





reduction in the railway rates of from 3s, to 5s. per ton at 
Hamburg. 
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CORNWALL ENGINEERING WORKS. 


In the first volume of ENGINEERING, on page 86, 
there is a short description of Messrs. Tangyes’ 
Engineering Works as they then existed, which 
even in those comparatively early days constituted 
an establishment of considerable importance. From 
time to time our pages have also recorded many of 
the valuable contributions to engineering practice 
which have emanated from the celebrated Soho 
shops. It is needless to say that since the year 
1866, when the account we have referred to ap- 
peared in these columns, great changes have taken 
place, and, indeed, but a very small part of 
the original Soho establishment now exists. On 
page 218 we give a plan of the Cornwall Works, 
as they appear at present, and which cover an 
area of about 20 acres. Perhaps no better idea of 
their large extent could be formed than by study- 
ing this plan, especially when it is remembered that 
the whole of the shops marked in are crowded with 
machine tools, and the requisite appliances for 
working them, or such other plant as may be neces- 
sary for carrying out the various operations as- 
signed to the respective departments. Many of the 
buildings are two or three stories high; for in- 
stance, the two large new engine-shops on the left 
of the general offices in the Cornwall-road have 
three floors occupied in producing engines of various 
types ; onan average over 2000 hands in all are em- 
ployed. Perhaps, however, the best testimony to 
the importance of this establishment is the work 
that is turned out, for there can be but few places 
on the face of the globe where machinery is used 
in which the productions of the Cornwall Works 
will not be found in some form or another. We 
will, without further comment, lay before our 
readers the result of notes we took during a 
recent visit to Soho. 

Starting from the drawing office above the general 
offices to the left of the men’s mess-room, we pass 
to the first floor of the building, marked ‘‘ engine 
shop” on the plan. Here we find a department set 
apart as a small tool shop, and used for turning and 
fitting small parts and light work generally. Above 
this is a floor for brasswork, containing about 
fifty machine tools, principally lathes and milling 
machines. There are two or three capstan lathes 
for making the valve seats of ‘‘special” pumps. 
These will each take six tool-holders, the cutters 
for which are machine ground. The roughing, 
screw-cutting, boring, facing, and inside screw- 
cutting are done in these lathes. There are also 
three lathes of special make for hydraulic pump 
work. They have sliding beds so as to take pieces 
of considerable length. In this shop there is a gas 
arrangement for tempering and forging small tools, 
which is found very useful. Gas is also used here 
for brazing and soldering. Here are turned out all 
hydraulic pumps, stop valves, and all brasswork 
for hydraulic presses. The internal brasswork for 
‘*special” steam pumps and steam engines, all 
lubricators, brass, engine and boiler fittings, and 
other brass machine work is prepared here also. 
Two steam hoists serve this shop, one communicat- 
ing with the ground level below, and a second with 
the store from which the fitters are supplied. 

Keeping on the same level we pass a store used for 
light parts of gas engines and governors, and then to 
the first floor of the long new building, also marked 
‘*engine shop” on the plan. This, at the time of 
our visit, was hardly finished, so far as getting all the 
tools in place was concerned, but it is intended to 
be used for general light machine work. It is sup- 
plied with a steam hoist worked by a Willans engine. 
The ground floor of this shop is used for making 
steam engine governors. Here are the necessary 
tools, consisting of lathes up to 14 in. centres, drill- 
ing machines, mostly with twist drills, and other 
machine tools, 

Below the shops we have been describing is the 
gas engine department, where the special form of 
this class of motor which Messrs. Tangye have in- 
troduced is erected, the parts being made in the 
machine shops above. All these shops are driven 
by a pair of horizontal condensing engines with 
16in. cylinders and 28in. stroke. They have an 
ordinary jet condenser, and are fitted with variable 
expansion gear. The shafting here, and, indeed, 
all the modern shafting, runs in flexible bearings. 
The fitting shops have hand travelling cranes 
running the entire length. Under the first shop 
mentioned is a floor below the ground level, which 
is used for storing heavy castings, and which also 
contains a few heavy tocls for turning flywheels, &c. 








Passing to another part of the works we come to 
the crane shop, which contains many tools, most of 
them specially designed for the purposes for which 
they are required ; for instance, the jib bottoms 
have the hobs bored for short pins, and the sides 
faced in one machine without being shifted. There 
is also a lathe for turning both journals of crab 
axles. The headstock is in the centre, and there 
are a couple of capstan head rests, each with four 
cutters. There is also a large vertical boring 
machine that will bore crab sides, working two 
bars at once, and which is specially arranged to 
suit the nature of the work. Cranes of all kinds 
are turned out in this shop, such as jib cranes of 
all kinds, foundry cranes, hand-power hoists, crabs, 
winches, and overhead travellers. The latter are 
made up to 50 ft. span, and of any practicable lift- 
ing power. 

Next to the crane department is the ‘ special 
shop” where the steam pumps, which form one of 
the chief items of manufacture, are made. A large 
pillar drilling machine is a noticeable tool. In this 
the valve seats for ‘‘ special” pumps are bored and 
milled. There are also lathes, slotting machines, 
slot drilling machines, and many other tools, in- 
cluding a four-spindle horizontal boring machine, 
which will take four pump barrels at once. There 
is also a four-spindle lathe for turning piston and 
pump rods, the slide rest being fitted with four tool- 
holders. There are several boring machines of 
different kinds; some will bore and face pump 
cylinders at one setting, and will take 11 ft. between 
centres. There is also a hydraulic testing machine 
for proving the castings before they are taken to the 
boring mill. There are in all over 400 machines of 
various kinds in this shop. 

Passing to the pattern shop, we find some very 
good machines. There are circular saws of various 
kinds, dimension saws, and cross-cut and rip saws, 
which will turn out the work ready for glass paper- 
ing. We may here remark that great attention is 
paid to the patterns made at the Cornwall Works, 
which are all very finely executed, no trouble being 
spared in order to get a good finish. This, no doubt, 
is a wise provision considering how many pieces are 
here cast from one pattern, reproduction being 
the leading feature in the economy of the establish- 
ment. A large building in the centre of the pre- 
mises is set apart for storing the stock patterns, a 
service which requires considerable attention owing 
to the large number of patterns in use. 

The block shop, which is situated on the main 
canal, forms an important department in the works. 
Here are "made the Weston differential pulley 
blocks so well known. These are tested from 
5 ewt. to 4 tons. Brake blocks of various sizes 
tested from 1 to 3 tons ; ‘‘dynamic” pulley blocks 
tested to as high as one ton; rope blocks with 
eccentric brake on Hewitt and Goff’s patent are also 
produced in this shop. The other descriptions of 
blocks are what are known as the London pattern, 
which are made single, double, three-fold, and four- 
fold ; and with sheaves from 24 in. in diameter and 
2 in. width of groove, up to 19 in. in diameter and 
3} in. width of groove. In these blocks each plate 
forms a support to the spindle. Gin blocks, snatch 
blocks, clump blocks, malleable cast-iron dead eyes 
and other fittings of this kind, all of course of metal, 
are also made or finished here. Messrs. Tangye 
supply a large number of blocks for use in the Royal 
Navy. These are made of cast steel, and have 
wrought-iron hooks and straps. They also make a 
block in which the frames and sheaves are of 
malleable cast iron, the hooks and pins being 
of wrought iron. They are galvanised, and are 
made up to 9 in. diameter of sheave, and will 
take a 5in. rope. From the block shop we pass 
to the chain-making department, where there 
are a large number of fires. In another build- 
ing the blocks and chain are put together so 
as to form sets of pulley blocks. Here also the 
chain is brightened by being placed in an iron 
revolving cylinder, firstly with pieces of coke and 
afterwards with leather cuttings. In this building 
is a special combined punching press and shears, 
with clever automatic feed, for turning out the side 
plates of wrought-iron blocks. There is also a press 
for stamping out pitch chain blanks from merchant 
iron or steel, the latter material being generally 
used. It also has a well-designed automatic feed. 
The sides and some other parts of the wrought- 
iron blocks are mostly stamped by a_ hydraulic 
press, of which there are three or four in the block 
shop. These are fitted with different tools for the 
various pieces required, Adjoining the block shop 








is a large shop principally occupied by the milling 
machines used in turning out the various small 
parts required for steam engines, pumps, &c. An 
ingenious copying machine is mostly used for form- 
ing the milling cutters used in the shop. A hori- 
zontal shaft works in a sleeve which pivots on 
trunnions. The shaft carries at the end a revolv- 
ing cutter. The template is fixed to a slide which 
also carries the work, and in this way the cutter 
is made to follow the contour of the template. 
Other machines are used for cutting the parts of 
engine governors, cutting keyways, slots, ratchets, 
facing jack bases, and many other purposes. Pack- 
ing glands for engine cylinders are also turned out by 
milling machines. They are mostly made of iron 
and brass bushed and form an excellent job. They 
are kept in stock and supplied separately as a list 
article. Messrs. Tangye adopt milling tools for 
a large variety of purposes throughout their shops, 
the nature of the work bringing out the full advan- 
tages of these handy labour-saving machines. In 
cases where a single part has to be duplicated so 
often it pays to make a special tool. Some of the 
milling cutters used in the shop we are referring to 
were built up of several parts, in fact there seemed 
to be no difficulty in getting any shape, so long of 
course as no undercutting was required. Another 
point in favour of this class of work is that no 
great skill is required on the part of the operator. 
Many of the machines we have referred to were 
attended to by young lads from about 15 to 18 years 
old. In this shop also were several four-spindle 
drilling machines with twist drills which we believe 
are hand ground. There were also vertical nut- 
shaping machines, screwing machines for nuts and 
bolts, and a variety of other light machine tools. 

The general smithy is in the corner of the pre- 
mises formed by the main canal and one of the 
arms that runs up into the works. Here are 
several fires and some small steam hammers, olivers, 
and spring hammers—the latter used for drawing 
down the points of block hooks. There is also a 
circular saw for cutting hot iron. At the end of 
the principal smithy is a larger steam hammer used 
for working up scrap, or for stamping larger blanks, 
such for instance as those for punching bears. 
There are also steam shears for cutting up scrap. 
This hammer is supplied with steam by a boiler 
fired by waste gases from the furnace. At the back 
of the smithy is arange of six Lancashire boilers. 
Hook-bending is made a special feature, hydraulic 
machines being laid down by which hooks for 
blocks and other work are formed at one operation, 
a hook of 2 in. iron being bent in about 30 seconds. 
Anapparatus for blackening and hardening iron 
should also be noticed. There are several other 
small smiths’ shops in different parts of the pre- 
mises which are used for local work. The bar-iron 
store is placed close by the smithy. Here is a ma- 
chine for cutting 4 in. iron of square section cold. 
Close to this again is a forge where there are 
several drop presses used for stamping out smaller 
parts of engines, such as governor balls, mitre 
wheels, joints for engine rods, spanners, anda large 
variety of work of this description. Further on is 
a building containing heavy tools for bending iron 
in various ways, such as for engine cranks, &c. 
Silver melting pots are made here by forcing them 
by hydraulic power on dies. 

The department marked .‘‘ fitting shop” on the 
plan is a large square building. Here most of the 
hydraulic machinery is turned out. Amongst a 
number of other tools there is a large three-spindle 
shaft lathe, which will take 30 ft. lengths between 
centres. There are also several lathes of different 
kinds specially designed for particular work. One 
was employed in turning a grooved flywheel used 
for rope driving. Another has two face plates and 
two slide rests on each side, so that four cutters 
can be at work at one time, two separate pieces 
being chucked at once. 

There is also a Whitworth planing machine 
with revolving tool-holder and screw traversing 
motion, together with a Whitworth brake lathe, 
which is mostly used for boring hydraulic cylinders. 
In this shop there are a large number of tensile 
testing machines in progress. These are a regular 
list article with Messrs. Tangye. We should also 


mention that at the time of our visit a large anchor 
and cable testing machine, 64 ft. in length, was in 
progress of erection, which had been ordered for 
the proving house at Netherton. In the same shop 
was a four-cutter boring machine for jack cylinders. 
It has a vertical automatic feed, the table rising on 
The lighter tools are placed in 


four pillar guides, 
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PLAN OF THE CORNWALL ENGINEERING WORKS (TANGYES LIMITED) 
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galleries above. Here is a machine twist drill 
grinder by Thompson, Sterne, and Co., and also a 
Sellars machine for the same purpose, together with 
a gritstone machine for the shifting cutters of tool- 
holders. There is also a machine for cutting 
leather radius pieces for rounding angles in foundry 
patterns. This ‘‘ angling” is spoken very highly of, 
and it is said that with it three times as much 
straight work and ten times as much curved work 
can be turned out by a pattern maker in the same 
time, whilst a far better finish is obtained. The 
‘‘patent angling” is a list article with Messrs. 
Tangye, who use it on all their own patterns. 

The jack shop is also an important department at 
the Cornwall Works, and indeed it is probably as 
much by their hydraulic jacks as by anything else 
that the Brothers Tangye first became famous. The 
jack shop is not shown on the plan, it being on an 
upper floor above the crane shop. Here we noticed 
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a three-spindle double-geared drill in which the | are also here drilling machines, lathes, and other 


spindles traverse, and the work is fed up automati- | machine tools. 


cally on the table. There was also a three-spindle 
screw-cutting lathe for cutting square threads on 
jack-lifting screws. We also noticed a four-spindle 
lathe for cutting jack-traversing screws ; and also 
a double-ended lathe for turning hydraulic rams. 

In this shop punching bears are made and fitted, 
together with rail benders. The special hydraulic 
shears for cutting wire rope up to 6 in. are also 
made here. 


Passing by the engine erecting shop, where there | 
were several engines, many intended for electric | 


light work, in progress, we come to the retort shop. 
Here Morton’s patent retort mouthpiece and the 
fittings for the Wilson gas producers are turned out. 
For the former work there is a special tool of ex- 


ceedingly ingenious design, which it would be im- | 


possible to describe without illustrations. There 


Large steam stop valves, steam 
_ traps, and receivers are also made here. Close by 
is a range of four Lancashire boilers, and next to 
them are the steam pumps for fire service, and the 
| hydraulic pumps and accumulators for works’ use. 

| The boiler shops cover a large space, the many 
| varieties of boilers made by this firm being con- 
structed here. These consist of the ordinary 
| Lancashire and Cornish boilers, besides locomo- 
| tive, marine, vertical, Kesterton, colonial boilers, 
Marston’s patent, and other kinds. At the time 
of our visit the ordinary R.T. marine boiler appeared 
to be principally in demand. There are in these 
shops one hydraulic and one steam rivetter, besides 
rolls, plate planing machines, and the usual drill- 
ing, punching, and shearing machines, with other 
necessary plant. There is also a hydraulic flang- 
ing press and a steam hammer for flanging fire- 
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STEAM PUMP. 
EVANS AND SONS, WOLVERHAMPTON. 


(For Description, see Page 221.) 


boxes of vertical boilers, a large circular hearth 
being attached. The timber yard and carpenters’ 
shops are placed in this part of the works, and call 
for no special notice. l 
noticed, are placed in the centre of the premises. 
These constitute the oldest part of the works. At 
the time of our visit they were still in work, but 
new foundries were being rapidly finished (and, in- 
deed, to some extent were in use) on the north side 
of the Cornwall-road. These, we understand, con- 
tain all the best modern appliances. The old 
foundries do not call for any special notice. 

In connection with the Cornwall Works, although 
we believe not altogether under the same manage- 
ment, is Tangyes’ Machine Tool Company, Limited, 
and the steel works which is marked on the plan. 
There is much of interest in both these depart- 
ments, but we must leave them fora future occasion. 
In a short notice like the present it is manifestly 





The foundries, it will be | 


impossible to do justice to Messrs. Tangyes’ vast | 


establishment. 
from an inspection of their works is the value of 
good organisation and the advantages afforded by 
reduplication of articles, when special tools are 
adapted to particular kinds of work. 
cipally that enables the Soho firm to turn out ex- 
cellent work at so moderate a rate. 





OANADIAN PACIFICO RAILWAY. 
No. XIX. 


KAMLOOPS TO THE PACIFIC. 


In 1879 tenders were opened for the construction | 


of four sections of the Pacific Railway in British 
Columbia, extending from Emory’s Bar to Kam- 
loops, 129 miles, the whole of which were subse- 
quently let to Mr. D. O. Mills, anda couple of years 
later the piece from Emory’s Bar to the Port Moody 
terminus, 86 miles, was contracted for by Andrew 


Ouderdonk, under whose management practically | 
This | 


the whole 215 miles has now been finished. 
section was to be constructed by the Government, 
and handed over to the Pacific Company as part of 
the bonus for the completion of the other sections 
of the line. 

Frazer River in point of magnitude and com- 
mercial importance is second only to the Columbia 
on the north-west coast of America. Unlike the 
Columbia, its entrance from the Pacific is free from 


Perhaps the best lesson to be learnt | 


It is this prin- | : re I 
| waters of the Thompson, its principal tributary, 








that danger to life, and vessel, and cargo, which 
so painfully distinguishes the larger stream. A 
sheltered strait, scarcely 15 miles wide, receives its 
waters, whilst the Island of Vancouver acts as a 
natural breakwater to protect this from the storms 
of the Pacific. The river reaches the sea by two 
channels, either of which is navigable for any sized 
vessel ; these unite 15 miles up, and in neither of 
them is there any bar or tidal disturbance as in 
the Columbia. As the river is approached the in- 
creasing muddiness of the water gives evidence of 
the immense quantity of detritus brought down by 
its waters, and of the strength of the current which 
keeps it so long in suspension. The river has a 
length of from 700 to 800 miles, and in this dis- 
tance, in one part of its course or another, it runs 
towards every point of the compass. For over 100 
miles it drains the western slopes of the Rocky 
Mountains, the general course of the tributaries 
varying from north to west. All of these unite at 
Fort George in latitude 54 deg. north and about 
122 deg. 60 min. west longitude, where the eleva- 
tion of the river is 1690 ft. above the sea level, 


and whence its course is generally south, varying | 


towards the east to Lytton, where it receives the 


and where the elevation is about 700 ft. above 
the sea level. Its course forward is first south to 
Emory’s Bar, and then west to the ocean. The 
river is navigable for vessels of any size to 
New Westminster, 15 miles from its mouth, above 
which two lines of stern-wheel steamers continue 
the navigation, the one to Douglas on Hudson’s 
Lake, 115 miles from New Westminster, and the 
other up the main river to Yale, about 100 miles. 
For 65 miles the route is common to both, as far 
as the confluence of the Harrison River, up which 
and the Harrison Lake, 50 miles from the Frazer, is 
the town of Douglas. From this point a good 
wagon road has been cut 400 miles to Williams 
Creek, crossing the Frazer River at Lillooett, 
109 miles from Douglas by this route, and 40 miles 
above Lytton by the River Frazer. The head of 
navigation in the main river in the earlier days of 
steam navigation was Hope, 85 miles from New 
Westminster, but roads were not then in existence 
up the Frazer, and every mile that goods could be 
taken by water was a double saving, so steamers 
of larger power were constructed to go always to 
Emory’s Bar, and generally to Yale, 15 miles above 





Hope; but between these last two points is a dan- 
gerous ‘riffle’ as it is locally termed, so that to 
avoid this the railway construction commenced just 
below Emory’s Bar, and five miles below Yale. 
Yale is the lower part of the neck of the Frazer 
Valley, below which is the Lower Frazer or 
New Westminster district, and above is the long 
rocky canyon or gorge, through which the river 
forces its way through the Cascade range of moun- 
tains, which answers to the Coast range in the 
United States further south. Through this the 
waters boil and rush with uncontrollable fury, and 
below it they gradually tame down to the head of 
the tide, 60 miles above the mouth, below which 
the waters sweep forward deep and tranquil to the 
sea ; for the last 100 miles of its course the river 
has an average width of half a mile. At Lytton, 
53 miles above Yale, the Thompson River comes in 
from the east, the largest tributary, and the outlet 
of a large district of different climatic and topogra- 
phical character altogether. The centre, and most 
probably soon to be the largest town of this upper 
and dryer region, is Kamloops, situated at the junc- 
tion of the North and South Thompson Rivers, 
where both unite in Kamloops Lake, about 240 miles 
from the proposed terminus at Port Moody on the 
Pacific, and 235 miles from the point to where the 
rails are now laid at the summit of the Rocky 
Mountains. Kamloops is situated at the upper end 
and on the south side of the Kamloops Lake, at the 
| point opposite to which the North Thompson comes 
|in from the north, and from which the lake and its 
tributary waters will afford a navigation of some 
hundreds of miles in different directions. Not only 





| will this be the centre of a large agricultural dis- 
| trict, but the mineral and forest wealth to be de- 
| veloped is of a most important character. The 
| North Thompson is especially rich in both these 
natural qualifications, and the extensive coal de- 
| posits on its banks will certainly be most exten- 
| sively wrought when the railway is completed. It is 
| not always easy in these deposits to say where true 
coal ends and lignite begins. The coal here is 
between the two, and lies in a higher geological 
series than carbonaceous seams are generally found 
in other parts of the world. 

The railway line which follows the south side of 
the South Thompson from Shuswap Lake to Kam- 
loops maintains its due west direction along the 
south shore of Kamloops Lake to Savona’s Ferry 
for about 25 miles, and forward down the Thompson 
River for 15 miles further, where it turns south- 
west and then south to Spence’s Bridge, 42 miles 
from Savona’s Ferry. Here the line crosses the 
Nicola River, an important tributary of the Thomp- 
son and the outlet of a large and promising farm- 
ing district. Continuing along the Thompson in a 
south-west direction it enters the Frazer Valley at 
Lytton, 25 miles from Spence’s Bridge and 71 miles 
from Savona’s Ferry, and its course forward for the 
next 130 miles is closely parallel to the great wild 
river of British Columbia. From Lytton to Emory’s 
Bar, 58 miles, the greater portion of the river is a 
wild tumultuous burst of waters rushing and 
foaming along its contracted rocky bed deeply cut 
into the mountain range, and rising when at its 
flood, 60 ft. or 70 ft. above its normal height. Six 
miles below Lytton the railway crosses the main river 
on a cantilever bridge recently erected, detailed 
drawings of which are given on page 226, and on our 
two-page plate. The river here thunders through a 
rocky canyon 125 ft. at ordinary high water below 
the level of the rails, but when the summer floods 
are passing through,‘its height is then 60 ft. above 
this, and the uproar of its torrent is something 
fearful. The erection of anything like a scaffold- 
ing or false works in this situation was out of the 
question, and hence the advantage and propriety of 
the cantilever system, by which temporary construc- 
tions over the river are unnecessary. This would 
have been the first bridge on this principle erected in 
America had it not been for the very long time that 
was occupied in bringing the ironwork across the 
Atlantic, the vessel occupying within two days of 
six months on the voyage, during which time 
the Canada Southern Bridge across the Niagara 
was ordered, built, and opened for traffic. The 
span of the Frazer River bridge, from centre to 
centre of the cantilevers, is 315 ft. The two levers 
are each 210 ft. long, and they carry between them 
a girder 105 ft., so that from the anchorage at each 
end the truss support is 525 ft. The centre of each 
cantilever is carried by a stone pier 72 ft. high from 
the rock on the river bank, and the outer ends of the 
levers are held in position by an anchorage in the 
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abutment founded on the solid rock of the river 
bank. All the piers, links, centres, and the lower 
chords of the cantilevers are of Siemens-Martin 
steel, whilst the other parts of the truss are the 
best refined iron. The bedplates and anchorages 
are of castiron; the weight of the whole being 
243,000 Ib. of steel, 941,000 lb. of wrought iron, 
and 40,000 lb. of cast iron, or about 546 tons alto- 
gether. The strains are calculated to carry a train 
the full length of the bridge, weighing 2500 Ib. to 
the foot run in length, with two locomotives at the 
head, each weighing 55,000 lb., on three pairs of 
drivers, not over 14 ft. wheel base in addition. The 
wind strain is calculated for the full surface of both 
trusses and atrain showing a side exposure of 10 ft. 
in height and the full length of the bridge. The 
bridgework, was made by Hawks, Crawshay, and 
Co., of Gateshead-on-Tyne, and the contractor for 
its erection was Mr. A. Ouderdonk. 

At a distance of 23 miles south of this bridge is 
Boston Bar, a rather celebrated place in the old 
gold mining days of the province. The work on 
this section is very heavy through the rocky flanks, 
and skirting the rugged side of the river which 
foams and frets below, five large gullies, each from 
75 ft. to 100 ft. deep, have to be crossed for lengths 
of from 400 ft. to 600 ft. each, and an awkward 
tunnel through a projecting headland. From 
Boston Bar to Yale, 24 miles, the work is heavier 
still ; there are altogether fourteen tunnels and 
three heavy bridges, and the line is exposed in 
places to slips and land slides that have to be 
guarded against. Yale and most of the villages up 
the Frazer were originally either Hudson Bay 
posts or were created in the first rush of the gold 
mining fever when different companies took posses- 
sion of the different ‘‘bars” along the river, and 
where a number of claims were ‘‘ located” on the 
same bar, more or less of a village at once 
sprung up in the neighbourhood. Yale owes 
its origin to both these causes, and takes its 
name from Mr. J. M. Yale, an officer of the Hud- 
son’s Bay Company, to whom belongs the merit 
of first inducing the Indians to turn their atten- 
tion to work as a means of getting a living. At 
Fort M‘Lauchlan, on Milbank Sound, he first set 
them regularly to work taking large stumps out of 
the ground, and wooding up the steamboats ; they 
then became boatmen, ploughmen, fishermen, and 
almost everything else. His instructions have not 
been lost upon them ; last year Mr. Ouderdonk 
paid 40,000 dols. in wages for Indian labour, and the 
two large steam mills on Burrard’s Inlet paid 
18,000 dols. At Mitla Katla there is sawmill run 
entirely by the Indians, and their work in connec- 
tion with the large salmon fisheries and canning 
establishments is equal to any procurable. The result 
is, that whilst all the other Indian races, almost 
without exception, are stationary or retrograding 
in numbers and social position, the Indian races 
in the south of British Columbia are increasing in 
population and resources, and are gradually assum- 
ing the dress, manners, aud ambitions of civilised life. 

The word ‘‘bar” in mining phraseology means 
a bed of gravel containing ‘‘ gold” and left dry 
at the low stages of the river, and two of the 
best of these bars for gold washing were Emory’s 
Bar and Hill’s Bar, both not far from Yale. 
A vast amount of gold was washed out here in 
1858 and subsequent years, and was only aban- 
doned by white men when the best of it was gone 
over and the proceeds fell to less than 5 dols. per 
day per man, but the Chinese still remain, and are 
every year more or less to be seen washing the 
gravel when the water is low enough. Yale is 110 
miles from the mouth of the river and called the 
head of steamer navigation ; for some miles below 
this, the channel is contracted between the great 
mountains that inclose it on both sides, and as the 
traveller ascends the river, the scenery becomes 
grander and more majestic. Mountains towering 
up into and above the clouds, rise in mighty 
grandeur from the river sides. Some of these are 
almost perpendicular brown rock, others of dif- 
ferent formation show the stratification along their 
bare sides where slips and denudations have taken 
place, whilst others again are covered with a heavy 
forest and higher up are clothed with perpetual 
snow. The river turns and twists, extends and 
contracts, as if in suspense and agony lest at any 
moment some of the great rocky buttresses 
should fall from their fastenings and dam up 
the great stream that struggles to find its pas- 
sage amongst them. To the lover of the pic- 
turesque, the rough mountain and the torrent, Yale 





and its vicinity afford every beauty that can be de- 
sired. Hope, 15 miles below, is on the east side of 
the river, and consequently left out in the present 
railway connection, but it is a very beautiful place, 
where the channel between the mountains is a very 
narrow one, and their huge bulk approaches on each 
side so closely to the river, that the sun has scarcely 
an opportunity of casting his glorious rays upon 
the troubled waters between them. The best known 
argentiferous deposits in the province are near to 
Hope, about six miles distance up the mountains, 
but still in the Frazer Valley. The lodes probably 
traverse an outlier of the cretaceous formation 
which caps the Cascade rocks of this region. They 
are formed in an awkward locality for access, at an 
elevation of 5000 ft., and so far have not been ex- 
tensively worked. Below Hope the river runs west, 
and the railway continues closely skirting its north 
bank till within a few miles of New Westminster, 
when it leaves the Frazer Valley, and, crossing 
the low lands of the Pitt River marshes, reaches its 
western terminus at Port Moody on Burrard’s Inlet. 
It was for some time a question whether this place 
or New Westminster should be the terminus, but 
the choice has been decided in favour of Port 
Moody, the general opinion concurring in the cor- 
rectness of the selection ; and it is now decided to put 
down a branch line to the ex-capital, which, for the 
present, will answer every purpose. 

New Westminster, situated just above the bifur- 
cation of the two outlets of the Frazer, and fifteen 
miles from their mouths, was selected as the site of 
the capital of the province when British Columbia 
was first organised by Colonel Moody, late Commis- 
sioner of Lands and Works, partly for the strategical 
excellence of the situation, and partly for the good 
anchorage in its front, and for its admirable posi- 
tion for controlling the trade, and it continued as 
the capital of the province until the amalgamation 
of the two provinces of British Columbia and Van- 
couver’s Island made one of the two capitals un- 
necessary, and Victoria was chosen as the seat of 
Government for both. As the site of a large city, 
its position is defective, as the slope on which it 
stands is inconveniently steep, but it is the largest 
place upon the mainland at present, and the 
second largest in the province, whilst its won- 
derful agricultural surroundings and its grow- 
ing industries, will always make it a most im- 
portant place, and probably a successful rival 
to either Victoria or Port Moody. Between the city 
and the mouth of the river are the wonderful delta 
lands of the Frazer formed by the deposits brought 
down by the river, and probably the richest farming 
and garden land in the world. From a pamphlet 
published ‘‘ under the direction of the Minister of 
Agriculture” in 1883, called ‘‘ British Columbia, 
its Climate and Resources,” we read of these lands, 
page 56: ‘* Wheat has not been extensively culti- 
vated, but as much as 62 bushels of fall wheat have 
been harvested from a measured acre. The hay 
crop is generally heavy, 34 tons to the acre being 
not uncommon. From one farm were produced, 
oats 75 bushels per acre, wheat 50 bushels per 
acre, hay 3} tons ; all of which found ready sale at 
the following prices per ton: Hay, 12 dols. to 
16 dols. ; wheat, 40 dols. ; barley, 30 dols. ; po- 
tatoes, 30 dols., &c.” Of another municipality it 
is said: ‘‘ The settlement comprises 40,000 acres of 
rich delta land of deep black earth, yielding 
surprising crops of timothy, oats, barley, wheat, 
and fruits. From harvested crops at several well- 
known farms, the yield per acre is about as follows : 
Wheat, 40 bushels; oats, 60 to 65; barley, 40; 
turnips, 40 to 50 tons. An instance is known of a 
yield of 3 tons of timothy in the twelfth crop, and 
of 80 bushels of wheat per acre.” Of a third muni- 
cipality it is stated that *‘ as high as 100 bushels of 
oats have been harvested off a single acre of dyked 
land.” Jt may interest the farmers of England to 
know that this land, with a frontage on the river, is 
held at 25 dols. per acre, say, 5/. sterling, but that 
which lies back from the river, and therefore not 
quite accessible, may be bought at a lower figure. 
The size and luxuriance of the vegetation is also 
worth a remark. During last season timothy 
grass was cut in the neighbourhood of Port Ham- 
mond 7 ft. in height, and the average of the crop was 
5 ft. 7in. Pumpkins grow to 70 1b. weight each, 
squash 58 lb., vegetable marrows 9 1b., carrots run 
3 lb. to 41b. each, potatoes 2 lb. to 3 lb., onions, 
13 lb., Swedish turnips, 48 lb., cauliflowers 12 lb., 
mangolds 20 lb., and pears 2 lb. each. Cauliflowers 
have been known torun as high as 37 1b., and 
cabbages as much as 60 lb. each. 





In one special industry New Westminster is likely 
to remain unrivalled ; the Frazer River salmon is now 
known everywhere, and although the fisheries of 
British Columbia are still in their infancy, there 
are already fourteen large canning establishments 
within 15 miles of the city. In an ordinary season 
they put up 300,000 cases (48 tins each), represent- 
ing 1,500,000 dols. There are at least six distinct 
species of salmon (and it is said a seventh that does 
not ascend the river), and they are so numerous 
that a hundred fathom drift net has taken 853 
salmon in ten hours. In 1876 there were only 
three canneries in the province, which produced 
8247 cases. In 1882 there were shipped 250,000 
cases valued at 1,247,000 dols., the salmon tishery 
regularly employing 3000 hands. The regular Frazer 
River canning establishment is worthy of a visit. 
One of the newest of these is the Richmond Cannery, 
in the North Arm, 12 miles below New West- 
minster. The main building is 200 ft. long by 
75 ft. wide, of which 50 ft. wide is two stories 
high, and the other 25 ft. is on a long wharf 
facing the water side. The machinery and plant are 
all new and first-class in every particular, and the 
cost of the whole ready for work, was 40,000 dols. 
The Delta Cannery has its main building 150 ft. by 
120 ft., with a 10 ft. wharf round three sides of it. 
Besides these are separate buildings for the engine 
room and boiler house, the lacquer house, the coal 
sheds, the store for finished cases, the net house, 
and generally three or four boarding-houses. During 
the fishing season, which commences about the first 
week in July, they employ forty boats, each manned 
by four Indians, two for the day and two for the 
night fishing, making a total of 160 Indians. Then 
there are 150 Chinamen engaged in the different 
departments of the canning, and about twenty white 
men as heads of the various departments ; in addi- 
tion to these there are a large number of Indian 
women steadily employed on the nets, which average 
from 120 to 150 fathoms in length, and cost a dollar 
afathom. In other words the average net is 900 ft. 
long by 163 ft. deep. It requires fifty of these for 
acannery putting up 1000 cases per day, and it 
stands a month’s work, when it is thrown aside as 
useless. Each company has generally four camps, 
each with forty Indians and one white man at its 
head. Every morning the company’s steamer visits 
each camp, and brings away the fish in ascow towed 
along for the purpose. The cleaning and cutting 
house, a building about 70 ft. by 25 ft., is provided 
generally with an overshot waterwheel which draws 
the fish-laden cars from the wharf to the cleaning 
troughs, where the water issuing from the wheel 
sweeps away with tremendous force all the offal into 
the bay, leaving no dirt or smell behind. Much of 
this cleaning and cutting is done by machinery, 
which cuts up the fish the exact size for the cans, 
and saves most of the labour, the whole being 
managed with the greatest care and most scrupulous 
cleanliness, a copious supply of fresh cold water 
being of tue first importance. 

The general fisheries so far have been neglected for 
the salmon, the available capital having been prin- 
cipally drawn into this business, but there is one 
exception in the furseal, the fishing of which yields 
about 200,000 dols. per annum. This valuable 
animal is not found on the Atlantic coast, being 
especially a product of Pacific waters. During the 
last season, ten schooners, aggregating 483 tons, were 
used in this fishery, with 46 sailors and 292 Indian 
hunters, requiring for their use 146 cedar canoes. 

Port Moody, the point selected for the terminus 
of the Pacific Railway, is situated at the extremity 
of the southern arm of Burrard’s Inlet, a parallel 
sheet of water to the Frazer, and overland about 
five miles north of New Westminster. It is by water 
75 miles from Victoria, and opposite to the mouth of 
the inlet, and 30 miles across the Gulf of Georgia, is 
Nanaimo, the present centre of the coal trade of 
the province, and from which a railway will shortly 
be under construction to Esquimalt and Victoria in 
Vancouver's Island. In the commodious harbour 
of Nanaimo, vessels of any size can load within a 
short distance of the mines, at the excellent wharves 
owned by the different collieries. Burrard Inlet itself 
is about 12 miles in length, has an anchorage of 
from 10 to 3} fathoms for nearly three miles, with 
no winds or currents save the ebb and flow of the 
tide. Between the town site and the sea, are two 
‘* narrows,” both of which are free from danger, 
the tidal current psssing through the first from three 
to eight knots per hour, and through the second 
from three to seven. The ship channel is sufti- 
ciently wide in either of them, and they serve to 
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effectually deaden any storm or waves outside. The 
town site is plentifully supplied with running 
streams, has a sloping, gravelly, and sandy beach, 
and is favourable for docks, for the construc- 
tion of wharves, or any other purpose required 
at an important railway terminus. The land on 
both sides of the inlet is generally densely wooded, 
bearing in profusion the large Douglas pine, which 
has already become an article of considerable ex- 
port. There is ample space here for the _re- 
quirements of a city and a port, the water is deep 
enough for the largest steamers, the access at all 
times, day or night, is all that could be desired, the 
scenery is magnificent, the climate unexceptionable, 
and immediately opposite is the grandest supply of 
coal at present known upon the Pacific Ocean. Ex- 
tensive preparations have already been made for 
the future commerce+that is shortly to crowd these 
shores, amongst the rest a wharf 1370 ft. in length 
and 153 ft. in breadth at the middle. This is 
substantially built, resting on 1723 piles from 12 in. 
to 20 in. in diameter, well braced and stayed in 
every direction, and the whole front presenting a 
solid timber wall 14 in. in thickness. The lowest 
depth of water along the front, excepting where it 
slopes back to the shore, is 26 ft. At the back and 
around this, is laid out the incipient town which 
already begins to show the formation of its squares 
and blocks, and long lines of broad and well-graded 
streets. 

The most important feature in this Canadian 
Pacific terminus is the immediate proximity of a 
deposit of coal, the advantage of which in these 
days of steam it is impossible to over-estimate. The 
coal at Nanaimo is said to have been discovered 
about 1850 by the Indians, and shortly afterwards 
the Hudson’s Bay Company commenced working it. 
Up to November, 1859, there were no regular 
records kept of what the mine turned out, but it 
was said that up to that time 25,000 tons had been 
extracted. In 1861 the company sold this mine to 
the Vancouver Coal Company, and up to the end of 
1863 this company shipped 69,473 tons, as stated 
in their first report, made in March, 1864. In the 
Nanaimo district there are now three companies at 
work, the Vaucouver Company, working the 
Douglas, Chase River, and Fitzwilliam mines, 
known collectively as the Nanaimo Colliery; the 
Wellington Collieries, belonging to Messrs. Duns- 
muir, Diggle, and Co. ; and a new concern worked 
by the East Wellington Coal Company, called the 
Harewood Colliery. The principal working of the 
old company at Nanaimo is at Chase River, which 
is worked by a slope 500 yards long. At the 
bottom, this coal is 4ft. in thickness, varying to 
6ft., lying at a slope of from 10deg. to 45 deg. 
This mine and the Douglas are now connected 
underground, forming a very large colliery, and part 
of these workings are under the sea at the head of 
Nanaimo harbour. The Fitzwilliam mine is a new 
work, and will be, when finished, a shaft 600 ft. 
deep, the coal being brought to the surface by a 
powerful pair of engines with 30in. cylinders and 
7 ft. stroke. Some distance to the north of this, a 
new shaft, 16 ft. in diameter, is being sunk, which 
will be worked by a double engine with cylinders 
16in. by 4ft. All this machinery, with boiler and 
appliances, came out from England in 1882. The 
coal in this new establishment is from 6 ft. to 12 ft. 
in thickness, and of the same good quality as the 
old workings. The Wellington Collieries are a little 
north of Nanaimo, but the same class of coal. The 
principal colliery has a slope 1000 yards long, 
worked by a powerful double engine at some dis- 
tance from the mouth, and the coal is extracted 
from four levels, two on each side of this main 
road. The seam is from 6 ft. to 10 ft. in thickness, 
and of excellent quality. There are two other 
slopes besides this, one of which (No. 3) is a new 
working altogether at the low side of a heavy down- 
throw or fault in the seam, so that it is altogether 
distinct from the other two, although probably the 
same seam, here, however, from 8 ft. to 11 ft. in 
thickness. Another new working is called No. 4 
shaft, 633 ft. in perpendicular depth, the seam in 
this shaft being 10ft. in thickness. For the year 
ending December 31, 1882, this colliery turned out 
230,710 tons of coal, of which 188,569 were ex- 
ported, the total number of hands employed were 
601, of which 285 were Chinese. The Nanaimo 
Colliery during the same period turned out 51,429 
tons, of which 43,842 were exported, employing 
273 men all told. Both these collieries have a 
locomotive railway from the mines to these wharves, 
whilst the Harewood Company, which has not yet 








sent in their returns, are working their coal to the 
wharf by a wire tramway. The total output of 
Vancouver coal for 1882 was 282,139 tons, being 
the highest yield so far attained. 

The principal market for this coal is San Fran- 
cisco, and another portion is now being shipped to 
Wilmington, in Southern California, for the supply 
of the railways and other consumers in that district. 
Although there is plenty of coal in the United 
States on the Pacific coast, yet the superior quality 
of the Nanaimo coal permits them to bring it the 
much further distance, and to face a heavy import 
duty. The coals suitable to supply the United 
States Navy were thoroughly tested by the War De- 
partment some years ago, to find out which fuels 
gave the best results, and it was found that to raise 
the same steam, it took 1800 lb. of Nanaimo coal, 
2400 lb. of Seattle coal from Washington territory, 
2600 lb. of Coos Bay coal in Oregon, and 2600 lb. 
of Mount Diablo coal from California, showing that 
as far as the Pacific coast is concerned, the Nanaimo 
coal has a marked superiority over all others. Of 
the coal used in San Francisco (883,000 tons in 
1882) about one-fifth comes from Nanaimo, being 
retailed at 12 dols. per ton; about the same 
quantity comes from England as ballast for grain- 
laden vessels, and nearly another fifth comes from 
Australia, the balance being the cheap and in- 
ferior Oregon, Washington, and California coal, 
which can be retailed at 6 dols. per ton. 

Along the Gulf of Georgia another important 
coalfield quite as good, and probably much more ex- 
tensive, exists at Comox. Mr. Richardson, of the 
Geological Survey in 1872-73, made a number of 
most careful measurements over the whole of this 
area, the outcrops stretching over 30 miles of 
country and coming down to the water side. There 
are nine seams known, with an aggregate thickness of 
16 ft., the lowest and thickest being 7 ft. In 
another section at the Union Mines, ten seams were 
proved with an aggregate thickness of 29 ft., the 
thickest seam being 10 ft., and this section is only a 
small part of the known productive area. Mr. 
Richardson estimates that there are an average of 
16,000,000 tons per square mile for at least 300 
square miles in the Comox district. Comox and 
Nanaimo are not the only known coal measures in 
Vancouver’s Island, and on the mainland Dr. 
Dawson gives a list of over thirty localities where 
either coal or lignite exists. In the Nicola Valley, 
crossed by the Pacific Railway, he examined in 1875 
a 6 ft. seam of lignite, which he believed can be 
traced in a continuous seam for over 100 miles. 
Another large coal area exists in the North Thomp- 
son Valley, the seam being 8 ft. in thickness, but 
at present none of these are worked. Nor of all the 
other minerals, iron ore, silver, lead, copper, 
platinum, can there be any favourable account 
given of any actual workings, all for some reason 
or another waitmg undeveloped for the railway or 
something to turn up. 
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Strains on Braced Iron Arches and Arched Iron Bridges, 
Illustrated Graphically. By A. S. Hearorp. London: 
Spon. 1883. 

THE motive of this sincere and laborious little 
work is mentioned thus in the preface. ‘‘ As I 
have never seen or heard of any work wherein the 
solution of the arch was arrived at purely by the 
parallelogram of forces, I am tempted to submit 
the result of my researches ;” also, ‘‘ Ever since 
I entered the profession of engineering, which is 
now twenty-four years ago, I have always had one 
fixed idea that if the parallelogram of forces were 
applicable in solving the strains on any one struc- 
ture, it should be equally applicable in the solution 
of others, the only difficulty being how it should 
be applied.” 

The author applies his methods to certain cases, 
which are these. Example1: A semicircular braced 
rib of equal width of ring, loaded uniformly at 
points equidistant along the curve. Example 2: A 
very similar case with diminished or increased load. 
Example 3: A case very similar to Example 1 with 
altered bracing. Example 4: A case very similar 
to Example 2, but with bracing as in Example 3. 
Example 5, like Example 1, but having double 
lattice and omitting the radial bracing. Example6 : 
Much like Example 5, with the middle apex of 
bracing not at the extrados, but at the intrados of 
the crown. 

Then the author supposes he departs from the 








arch and enters on the arched bridge. He takes 
two examples. Example1: A curved rib of rather 
flat curvature having its upper member horizontal, 
bracing vertical and diagonal, load equally distri- 
buted along the upper horizontal member. Ex- 
ample 2 : Similar to Example 1, the last, but with 
different bracing ; in this no verticals, but a single 
triangulation Warren. Example 3: Similar to Ex- 
ample 2, the last, with similar bracing, but the apex 
of triangulation in the middle is on the intrados 
instead of the extrados of the crown. 

It is strange that the author did not learn 
in his twenty-four years’ experience that the 
cases in which the load is equally distributed on 
each side of the crown are the easy cases ; and that 
the cases where there is a hinge at the crown, limit- 
ing the position of the horizontal thrust at the 
crown, are also easy cases, in both of which the 
principles of simple static resolution might be 
applied. A temporary rigidity for purpose of argu- 
ment may be fairly assumed, or a balance of defor- 
mation on each side of the crown. 

All the more difficult cases involve the conside- 
ration of the elastic deformation, an absence of 
knowledge of the position of the line of thrust at 
the crown, and all the various effects of partial 
loading, culminating in that condition least favour- 
able to the curved rib at any and every part of it. 
The mere polygon of force, whether graphic or 
analytic, applies to a rigid condition, or to a very 
nearly rigid condition perhaps, which may exist 
merely at the bearings of an elastic curved rib. 

We hope that on the next occasion Mr. Heaford 
will direct his labours with the help of the know- 
ledge already gained by the scientitic members of 
his profession: he will then probably achieve some- 
thing more useful. For the present we ascribe every 
credit to his good intentions and to his toil ; in the 
future we may have an opportunity of noticing his 
more effective work for the good of the community. 

Year-Book of the Scientific and Learned Societies of Great 

Britain and Ireland : Giving an Account of their Origin, 

Constitution, and Working. Compiled from Oficial 

Sources. With Appendix, comprisiny a List of the Lead- 

ing Scientific Societies throughout the World. First 

— Issue. London: Charles Griffin and Co. 
This volume, which fills a very real want, is divided 
into fifteen sections. The first fourteen deal with 
societies in the United Kingdom, giving particulars 
of over five hundred of them, arranged in classes 
according to their objects, and the last section is a 
list of over fourteen hundred foreign societies. 
Every care has been taken to insure accuracy. The 
notices have been compiled from data furnished by 
the respective societies, and in the great majority 
of cases, proofs have been submitted to the officials 
for correction. It is proposed that in the future 
annual issues there shall be incorporated the titles 
of papers read before, or published by, the various 
societies, with the names of the authors. When 
this is done the volume will become a scientific 
directory, chronicling the work and discoveries of 
the year, and enabling the worker in one branch to 
try his hand in all that interests him in kindred 
lines of research. We trust that it will meet with 
an encouraging reception. 








EVANS’S PORTABLE ‘‘CORNISH” STEAM 
PUMP. 


THE engraving on page 219 represents a ‘‘ Cornish” 
steam pump and boiler as supplied by Messrs. Joseph 
Evans and Sons, of Wolverhampton, to the Birmingham 
Corporation Water Department. It is constructed 
according to Tonkin’s patent, and has cylinders 6 in. 
and 10 in. in diameter respectively, with a stroke of 
12in. The pump has been specially designed for low 
lifts in emptying mains, water pipes, pipe or sewer 
trenches, and for irrigation purposes, and is of the 
double-acting plunger type, to adapt it for pumping 
gritty or dirty water. It is fitted with Evans’s im- 
proved rotating rubber disc valves and with top and 
bottom valve doors to render them accessible. By 
means of a three-way cock fixed in the exhaust pipe 
the exhaust steam can be turned either into the funnel 
or into the suction chamber underneath the pump, 
where it is condensed and createsa vacuum. A grid 
is fixed in the suction pipe to prevent stones, &c., 
getting into the pump, and a cover is fitted to the 
bottom of the suction chamber for clearing out any 
rubbish that may have accumulated. The boiler is 
vertical, with cross tubes, and is fitted with an in- 
jector and lagged with mahogany. The pump and 


boiler are fixed on a strong wrought-iron frame carried 
on springs and mounted on strong wrought-iron tra- 
velling wheels. 


tube, 


The shafts are made of wrought-iron 
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BAXTER’S ANCHOR GEAR. 

Tue Brazilian armour-clad turret-ship the Riachuelo, 
which is now lying in the Thames completing her 
equipment and outfit of sea stores, before proceeding 
to her destination, is a very efficient warship, com- 
bining as she does many of the qualities which the 
advanced knowledge and experience of the present 
day now render obtainable. 

In the earlier days of our armour-clads, the main 
object aimed at seemed to be to enable them to give 
and take hard blows with as little injury to themselves 
as possible. Since then a demand has arisen for greater 
speed and larger endurance under steam, and for the 
possession of these qualities in conjunction with quick- 
ness of manceuvring and a minimum draught of water. 
The latter enable vessels to pursue their opponents into 
shallow waters and intricate channels, and to make more 
effectual use of their running powers in the open sea. 
Much has also been done to enable them to get quickly 
under steam, and torpedo boats even, which are carried 
by some of them, are supplied with steam directly 
from the main boilers of the ship which enables them 
to be made ready for action in an incredibly short space 
of time. There is one quality, however, which con- 
duces in no small degree to the efficiency of a fighting 
ship, which until very recently had not received the 
attention it deserved, viz., that of being able to come 
quickly to, and to quickly leave, an anchorage, and 
the power of working the anchors and cables with 
quickness, power, and certainty. 

Much had been done in the way of improvement of 
capstans and windlasses in our vessels of the mercan- 
tile marine, as well as in ships of war, but it was 
mostly small and gradual improvement in the prin- 
ciples that had been in existence from time imme- 
morial, and it was not until Mr. S. Baxter of the firm 
of Messrs. S. Baxter and Co., of 18 and 19, Great St. 
Helen’s, London, brought his long experience in the 
requirements of ships in this particular, to bear in per- 
fecting his patent vertical windlass and stockless 
anchor, and his method of working them, that the 
subject was thoroughly grasped or understood. 

This system, which has now been carried out in the 
Riachuelo, is'a very striking example of what can be 
accomplished by the application of correct principles 
and mechanical skill to things in every-day use. 

Her cables are worked directly on to, and around 
vertical cable holders, which enables them to lie in a 
line a very little above the surface of the deck, by 
which the violence of the strains that both the cable 
gear and the structure of the ship are liable to when 
the anchor is breaking ground, is reduced to a minimum, 
and the strain of the cables is taken up by circular 
friction plates in such a way, within the body of the 
cable holders, that by the action of a small hand lever, 
the cable holders, and consequently the ship, can be 
relieved of the whole or any part of the strain at any 
instant; and by the same means the cables may be 
drawn in or let out link by link, smoothly and easily, 
without, if necessary, interfering with the speed or 
direction of the driving engine during the operation of 
raising the anchor. 

One great advantage of the vertical cable holders is 
that the cable can be so readily thrown off them ; and 
while one is being used for hauling in, the other may be 
used for running out, or for hauling cable from the 
lockers, and either will form a perfect cable stopper if 
required, by screwing the friction plates tightly down 
by a simple action of the hand lever. 

The holders are worked by vertical shafting which 
passes through the deck, and to the ends of which are 
attached wormwheels and a horizontal wormshaft, 
which is also the crankshaft, worked directly by a two- 
cylinder horizontal driving engine, and the whole of 
this driving machinery is in this instance placed be- 
neath the deck beams under the cable holders. The 
wormshaft for working the cable holders also works 
the capstan, so that by an arrangement of friction 
clutches, the capstan may be worked by hand, and may 
be made to work the cable holders and the anchors and 
cables, if steam should not at any time be available. 

The whole arrangement of the cable holders is so 
compact and so simple that any ordinary sailor can 
in afew minutes remove any of the working parts 
for overhauling or cleaning. 

The anchors of the Riachuelo weigh 66 cwt. each, 
and are the result of much careful thought ; they are 
without stocks and are made of cast steel in several 

arts ; and here Mr. Baxter has again, by a bold and 
ngenious novelty, in the form of the crown piece, suc- 
ceeded in overcoming the grave objections that existed 
in the earlier stockless anchors. 

In whatever way these anchors take the ground, as 
soon as the strain comes on them, it is found that the 
flukes are certain to take firm hold, and the greater the 
strain the deeper and more secure the grip ; and it has 
been found quite impossible by the swinging of the ship 
in a tideway, or by any other means, for the flukes to 
be wrenched out of the ground. The only way to 
make them loose their hold is by bringing the shank 
into a vertical position in the operation of lifting. 

One of the most noticeable features of the whole 
arrangement is the manner in which the anchors are 
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TABLE SHOWING DURATION OF SUNSHINE IN 1881, 


SUNSHINE RECORDER. 
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1882, AND 1883. (ApPsLEY GUISE, BEDFORDSHIRE). 
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1881. 1882. | 1883. 
| Sun |- ——- - 
Montiis. | above Sunshine. } Sunshine. Sunshine. 
| Horizon. Per Per 
Cent. | Cent. 
A.M. P.M. | Total. | -M. | P.M A.M. P.M. | Total. 
hours. | h. m, h. m | h. m. h. m. | h. | hom. | hom! hom. 
January 259 32 5 31 30 | 63 35 | 24.5 19 40 18 | 2936) 2619 55 55 21.6 
February 279 18 36 19 9| 387 45 13.6 23 14 24 39 33 | 38 32 78 5 28.2 
March 367 64 15 67 45 | 132 0 35.9 79 22 | 63 | 73 49 } 63 46 | 137 35 37.6 
April... 415 78 7| 92 3|17010/ 41.0 | 8350| 72 | 70 5| 68 20| 138295] 83.4 
May .. 482 108 25 110 35 | 219 0 | 45.4 | 116 33 | 127 | 94 42 | 76 33 | 171 15 35.6 
June.. 494 95 49 79 21/175 10 | 35.4 | 67 53| 67: 85 7| 95 38 | 180 45| 36.6 
duly .. 497 117 10 105 35 | 222 45 448 95 27 | 87 | 75 32 60 43 | 136 15 27.4 
August 450 71 30 iy 3415 | 29.9 73 27 | 79 5% | 89 53 88 37 | 178 30 939.7 
September .. 877 41 7 910 | 26.3 | 7133] 61 12 | | 55 5| 67 45 | 12250) 325 
October 328 59 58 255 37.4 | 39 20| 34 80 | | 4835 | 3420| 8255] 95.9 
November .. 265 40 48 10 27.0 | 438 40 | 28 30 | 46 50 | 4045} 8735] 331 
December .. 243 28 40 420 | 22.4 22 3) 15 22 | 14 50 | 8 55 | 23 45 9.8 
| 4456 756 30 745 45 1502 15 33.7 736 2 | 682 20 1418 22 31.8 723 37 | 670 13 1393 50 | 31.3 





housed and stowed. Their peculiar form enables their 


shanks to be drawn with the cable, completely within | 


the hawsepipe of the ship, the outside of which 
is enlarged for housing the flukes, and the lower part 
of the hawsepipe is so formed that the anchor on being 
hauled in, is unfailingly tripped into such a position 
that it houses itself, All that then remains to be done 
is to lower an iron cover over the outside of the hawse- 
pipe, and the whole is then covered in a snug and 
effectual manner. 

This arrangement of housing and stowing the anchors 
obviates the necessity of catheads and fish davits, with 
all the complicated gearing for fishing and stowing as 
ordinarily used. This is not only a great saving of ex- 
pense, but enables the whole operation to be per- 
formed in about half the time than that required by 
the ordinary system. 

As an instance of this, a time trial was made some | 
days ago, when each of the lower anchors were let go | 
and hauled in again and stowed in the short space of | 
forty-five minutes, and a further and rather striking | 
instance of the efficiency of the system in this respect | 
occcurred when the ship was about to enter the dock, | 
after the last trial trip. The s.s. Eldorado being first | 
in turn to come in, was signalled to lift her anchor and | 
come on, and the Riachuelo was also signalled to lift 
her anchor and follow. The Riachuelo very soon after 
received a second signal to come on at once, which she 
did, the dock master explaining that he gave the 
second order, as he could see she had slipped her 
anchor ; the fact was she had lifted her anchor and 
hauledlit into the bow and stowed it out of sight, while 
the other ship with the ordinary gear was still heaving 
away at hers. 

The Brazilian authorities have shown a proper appre- 
ciation of the merits of this invention by adopting it 


in its entirety ; and it is also satisfactory to hear that 


our own Admiralty have ordered this system to be 


carried out in the new armour clads, the Benbow, | 


Rodney, Howe, and Camperdown, which are now under 
construction ; and there is no doubt that it will be 
very soon largely adopted in other warships, ‘as well 
as by the leading shipowners of our mercantile marine. 








THE UNIVERSAL SUNSHINE RECORDER. 


A SMALL instrument, known as a sunshine recorder, | 


is now being exhibited in the Meteorological Annexe 
of the International Health Exhibition, by Mr. R. J. 
Leckey, of 3, Lorton-terrace, Ladbroke-road, W. In 
our illustrations given above, Fig. 1 is an instrument 
adapted for latitudes of over 34 deg., whilst Fig, 2 


oe another form that can be adjusted for any lati- 
tude. 

This sunshine recorder is the result of Mr. Leckey’s 
endeavour to carry out Professor Stokes’s ideas, it 
| being fitted with the latter’s zodiacal frame. The 
| balls are 4 in. in diameter and are made of the finest 

optical glass. 

An instrument of this nature was designed about 
thirty years ago by Mr. J. F. Campbell. of Old Ken- 
sington, and was known as ‘‘Campbell’s self-regis- 
tering sun-dial.” In this a ball of glass was mounted 
concentrically in a wooden bowl, an exact hemisphere, 
turned internally to the focal radius of the ball. In 
this way the inside of the bowl would be burnt by the 
focal point of the sun’s rays; whereas if clouds or 
haze should intervene the wood would be left 

| intact. The records given by this instrument were 
not sufficiently defined, the lines resulting from 


each day’s observation overlapping each other, so 
that a fresh bowl would be required for each day. 
A second instrument was designed which had a 
metal bowl in place of one of wood, strips of cloth 
or card which could be renewed daily marked with 
hour lines being fitted inside. A difficulty, how- 
ever, arose in this case, as the distance between the 


| hour lines is required to vary with the sun’s declina- 
| tion, and in order to adapt the strips to the bowl 


| they have to be cut to different curves according to| 1 


| the time of the year. 

In another form of instrument the ball was supported 
by a frame, the record being taken on a slip of card 
| held in a slide hoop parallel to the equator and ata 
| distance of the focal radius from the centre of the ball. 
| At the changes of seasons this instrument requires ad- 
| justment both as to focal distance and as to the position 
of the slide hoop with respect to the equator, the adjust- 
ment for focal distance being imperfect, especially in 
| the mornings and evenings of long days. 

In order to overcome these difficulties Professor 
| Stokes, of Cambridge, proposed an instrument in which 
| the bowl should be replaced by a zodiacal belt. If this 

belt of the spherical surface on which the focal point 
| travels in the course of the year, be supposed to be 
| divided into three equal zones of equal width by two 
| planes parallel to, and equidistant from, the plane of 
| the equator, then each zone of the spherical surface 
| may, without sensible error, be replaced by a zone of 
| a surface to which a flat card can be bent accurately to 
| fit. The middle zone, as thus altered, is a portion of a 
| cylinder, and serves for about a month at each equinox. 
| The extreme zones are frustra of cones, the apices of 
| which fall on the polar axis of the sphere, and serve 
| for the summer and winter months respectively, These 





zones are made with grooves so that suitably prepared 
cards readily slide in; the surfaces of the cards so 
nearly approaching to the internal surface of the hemi- 
sphere as to be always within the burning power of 
the glass ball. The cards are accurately divided into 
hours and half-hours, and when set to the noon mark 
on the inside of the frame, actually convert the instru- 
ment into a correct sun-dial. 

We understand that the Meteorological Council have 
placed this instrument in all their stations, and it has 
been supplied to many stations in Canada, on the 
Continent, and in India, besides which numbers have 
been sent to private individuals. When mounted in a 
position where it receives the whole range of the sun, 
it will record from 92 to 95 per cent. of the bright sun- 
shine of a continuously bright day. The Table given 
above records the duration of sunshine for the years 
1881, 1882, and 1883, according to data obtained with 
one of these instruments by Mr. E. E. Dymond, 
F.R. Met. Soc., at Apsley Guise, Bedfordshire. The 
instrument was placed on rather elevated ground ex- 
posed to the sun through its entire course, and little, 
if at all, influenced by local causes. It will be noticed 
that during the year 1881 there was a trifle over one- 
third the possible amount of sunshine, whilst the two 
following years were not quite so favourable. It may 
be remembered that 1881 was a good fruit year, and 
the detailed records show that there was good sun at 
the end of March and early in April, which had the 
effect of setting the blossom, whilst the hot weather of 
July served to ripen the fruit. The information thus 
obtained, is only a single example of the vse of this 
instrument, but it is needless to multiply instances 
of the great advantage that a record of sunshine is 
likely to prove to the agriculturist and meteorologist. 

Mr. Lecky has published a small hand-book, from 
which we have quoted the details of his instrument. 








THE FORTH BRIDGE.* 
By B. Baker. 
(Concluded from page 215.) 

As it is impossible to produce the working drawings 
of the bridge on the present occasion, a short tabular 
—— of some of the leading features may be de- 
sirable. 


tons. 
Steel in main cantilevers ... 40,000 
= centre girders... pe 1,600 
oa viaduct approach... sa 2,800 


Cantilevers, 680ft. projection ; 343 ft. and 40 ft. deep. 
Bottom member of cantilever, a pair of tapering tubes : 


120 ft. 
31.5 ,, 


1 4 in. thick, 830 sq. in. area. 


Distance apart centres at piers 


” ” ” ends 


Tube at piers, 12ft. in diameter, 

», ends, 5ft. ma 3,» a os 9, 
Top member of cantilever, a pair of tapering box lattice 
girders : 


33st. 

” ” 9 € - 22.25 yy 
Girder at piers, 12 ft. by 10ft.... 506sq. in. net area. 
end, 5ft.by 3ft.... 60 


Columns over piers, 12 ft. diameter, 368 to 468 sq. in. 
area. 

Diagonal struts (tubes), 8 ft. to 3 ft. diameter, 198 to 73 
sq. in. area, and 337 ft. to 74 ft. long. 

Diagonal ties (box lattice), 8 ft. to 3ft. deep, 163 to 67 
sq. in. net area, and 327 ft. to 82 ft. long. 

Horizontal wind bracing (box lattice), 11 ft. to 3.5ft. 
deep, 88 to 20 sq. in. area, 142 ft. to 40 ft. long. 

ertical wind bracing (box lattice), 4.75ft. to 2.5 ft. 
deep, 84 to 28 sq. in. area, 160 ft. to 60ft. long. 

Central girder, 350 ft. span, 51 ft. and 41 ft. deep; 
bottom members, 32 ft. apart centres, 142 sq. in. net area; 
top members, 22.25 ft. and 19 ft. centres, 139 sq. in. gross 
area, 

oe viaduct, lattice girders with spans of 39 ft. to 
45 


Distance apart centres at piers... 
nds 


o ft. 

Floor, buckle plates and trough girders. 

Wind fence, close lattice work, 4 ft. 6 in. high. 

Viaduct approach, lattice girders, under rails con- 

tinuous over two 168 ft. openings, 22.5 ft. deep, 16 ft. 

apart; floor and wind screen as for internal viaduct, 

gaa piers 25 ft. by 8 ft. at top, and 50 ft. by 20 ft. at 
ase, 

Rolling load : (1) trains of unlimited length on each line 
of rails, weighing one ton per foot run; (2) trains on each 
line made up of two engines and tenders, weighing in all 
142 tons, at the head of a train of sixty short coal trucks 
of 15 tons each. 

Wind. A pressure of 56 1b. per square foot, striking 
the whole or any part of the bridge at any angle with the 
horizon, and acting square or obliquely upon an area 
equivalent to twice the plane surface of the front girders, 
with a deduction of 50 per cent. in the case of tubes. The 
total wind pressure so derived amounts to 2000 tons on 
the 1700 ft. span, and 7900 tons on the whole superstruc- 
ture included between the two cantilever end piers. The 
following Table shows the magnitude and intensity of the 
heaviest resultant stresses in tons on some of the principal 
members from dead load, live load, and wind, distributed 
as already described : 
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| Rs Race. | 
Dead. Live. | Wind. | Total. 
(SE ee 
| | 
— a = £ | 8 
eggo8¢ see 8288/85 
SSeFSsSeSsSeLT SSA 
Seay Se nySSarsbay 
z aera gSal eral eo 
Bottom member . . 2282 2.8 1022 1.2 2920 3.5 6224 7.5 
Top_ *” ‘ .. 22538 4.4 997 2.0) 544 1.1 3794 7.5 
Vertical ob si -. 1550 3.3 705 1.5 1024 2.2 3279, 7.0 
Diagonal struts a .. 802 4.1) 167 0.8 414 2.1 1383 7.0 
” ties .. ve .. 754 4.6) 186 12, 194 1.2 1134 7.0 
Ifor. wind bracing .. .- 800.9 5 .1 265 30; 350 4.0 
er. ” ” .. ..' 420.5 169 2.0; 108 1.3! 319/3.8 
Central girder top .. ..| 837 2.4 303 2.2) 182 1.4] 822: 6.0 
= » bottom ..; 8330 2.3 301 2.1 247.18 S878 6.2 





Owing to the batter of 1 in 74 of the main girders and 
the adoption of double piers, not merely at Inch Garvie, 
but for the main piers on either side of it, the calculation 
of stresses involves some interesting and complicated 
problems. It is fortunate that from the nature of the 
ground no unequal settlement can occur in the founda- 
tions or some of the stresses would be indeterminate by 
reason of the double piers, which, I may add, were not a 
feature of the original design. 

At the centre cantilevers any unequal loading is sup- 
ported by the double bracing between the piers at Inch 
Garvie, but at the north and south cantilevers the support 
is twofold, namely, the resistance of the bracing, and the 
pull on the holding-down bolts at the cantilever end pier. 

he first problem that arose, therefore, was to ascertain 
how much of the load would be supported by each of 
these reactions. 

But the weight of each part was not known, and in a 
structure of this magnitude it required to be ascertained 
with accuracy. This could only be done by the method 
of trial and error, and as the stresses produced by the 
weight of the structure itself are very considerable, and 
as the secondary bracing is an important item, detailed 
drawings had to be made and carefully measured several 
times before the stresses could be determined. The inward 
slope of the cantilever gave rise to forces of sensible 
amount from the component of the vertical forces square 
to the plane of the cantilevers. A much more ditticult 
problem, however, was presented by the stresses produced 
by wind. Thus, for example, a force acting horizontally 
on the cantilever near the 350 ft. girder, and at right 
angles to it, produces at the main pier a downward pres- 
sure on the leeward side, and an upward action on the 
windward side, together with a twisting action, and ver- 
tical and lateral pressures on the cantilever end pier. All 
these forces had to be traced through the different 
members and bracings, and the same had,to be done for a 
wind force acting as a moving load at every point of the 
cantilever. It was also essentfal to consider the wind as 
blowing not only at right angles to the line of the bridge, 
but also at such other angle as would impose on each 
member the greatest amount of stress. It will be 
readily seen that the stresses produced by wind are 
very severe, and, therefore, exactness was required in 
order that no part might be unnecessarily heavy, nor on 
the other hand be strained beyond the allowed amount. 
After all the stresses as a framework structure arising from 
the dead load, a travelling train, and from wind had been 
ascertained, a new set of problems arose, chiefly from the 
magnitude of the work, and the weights of the different 
members themselves which cause local stresses of consider- 
able importance in some instances. 

An all-important point was, of course, the stress per 
square inch admissible upon the several tension and com- 
pression members. The only limit practically imposed 
upon us by the Board of Trade was that the stress should 
not exceed one-fourth of the ultimate strength of the steel 
without reference to the question of the relative propor- 
tions of live and dead load, or the character of the stress. 
In settling the sectional areas we did not bind ourselves 
to any formula derived from Wohler’s or other experi- 
ments on the fatigue of metals, but considered each 
member separately and had reference to the whole of the 
circumstances, including the character of the rivetting and 
other details of construction. As many competent engi- 
neers are of opinion that the rational way of proportion- 
ing structures is to assume varying ultimate resistances of 
the metal for the different proportions of dead and live 
load, and adopt an uniform factor of safety of 3, we 
tested the actual areas of the Forth Bridge members by 
the following rules, and found in all cases an excess on 
the requirements : 

a. For a constant load assume the ultimate tensile 
strength to be 30 tons per square inch. 

6. For a load varying from ni/ to a maximum assume 
the strength to be 20 tons per square inch if the alterna- 
tion of stress is frequent, and 22.5 tons if it is seldom, as 
in the case of a hurricane. 

c. For alternate tension and compression assume the 
ultimate strength to be 10 tons if frequent and 15 tons if 
seldom. 

The above apply to tension members, and are to be 
divided by 3 for the working stress. For struts the work- 
ing stress equivalent to the above, from the results of my 
own experiments and from other considerations, I take to 
be 40 per cent. of the stress causing first flexure, as given 
by the following empirical formule : 

f=(.44—.002 r) (¢+18) for tubes 

f=(.40—.004 r) (¢+18) for lattice 
where r=ratio of length to diameter and t=tons per 
square inch, as set forth in paragraphs a, b, and c, but 
increased in all cases in the ratio of 34 to 30, which are 
the specified minimum strengths of the steel used for com- 
pression and tension members respectively. 

I have no doubt that any structure proportioned by the 





above rules would have an ample margin of safety, but as 
already stated the stresses in the case of the Forth Bridge 
are lower than indicated. The diagram of stresses shows 
that the lower tubular member is the most effected by 
wind, and, in fact, under the conditions assumed the lee- 
ward tube does the work and the windward is almost 
relieved of stress. Looking at the huge 12-ft. tubes as 
they now lie at the Forth _ ee works, with their ten 
longitudinal T bars 12in. by7 in. by fin., having double 
angles rivetted to the web of the ¥ and with annular 
stiffeners every 8 ft., certainly nothing could appear better 
adapted to resist stress and fatigue, and I should not feel 
the least anxiety if they were subject to double the stress 
which will ever be imposed upon them. I may add that 
the preceding formula for struts is based upon my experi- 
ments with steel ranging from 26 to 56 tons in tensile 
strength, and fairly represents the average results, though 
in this instance, as in all others where columns are con- 
cerned, individual experiments differ rather widely, owing 
to initial stress, unequal bearing, or other cause. In pro- 
portioning the rivetted joints of the tubes and other 
members, the shearing area is generally made one and a 
half times the net sectional area of the plates connected 
if in tension, and half that for planed and butted joints in 
compression only. 

In my first paper I said that the maximum wind pres- 
sure upon the 1700 ft. span had been assumed to be equi- 
valent to a pressure of 56 Jb. per square foot upon the 
double surface, and I regretted that such assumption 
necessarily involved many matters of pure conjecture, 
which rendered it impossible to state with precision what 
factor of safety would belong to the Forth Bridge. The 
same remark of course applies even now with equal force 
to every other bridge, because there exists a lamentable lack 
of data respecting the actual pressure of the wind on large 
structures. Mr. Fowler and I have spared no pains dur- 
ing the past two years to contribute something to the 
general fund of information ; and other engineers, doubt- 
less, are naan gg “Sw experiments, and not specu- 
lations, are wanted. We have had now for two years, on 
the island in the middle of the Forth near the centre pier 
of the bridge, three wind gauges or pressure boards ; the 
large one, 300 square feet in area, is fixed square to the 
east and west winds, and of the two small ones of 14 square 
feet area, one is fixed as above, and the other is free to 
swivel square to the wind in any direction. When speak- 
ing at the Institution of Civil Engineers on the subject of 
wind pressure, previous to theerection of these gauges, I 
ventured to prophesy that, contrary to the opinion of many, 
the large board would show a smaller average pressure 
per square foot than the small ones. I have summarised 
the readings of the gauges for the past two years, and 
find them to fairly bear out my anticipations. In pre- 
paring the following Table, the mean of all the readings of 
the revolving gauge between 0 lb. and 5 lb., 51b. and 10 1b.. 
&c., have been taken, and the mean of the corresponding 
readings at the same time of the small fixed gauge and of 
the large fixed gauge for easterly and westerly winds have 
been set forth opposite. 





Revolving Gauge. (Small Fixed Gauge. Large Fixed Gauge. 





j 


Mean Pressure. Easterly. Westerly. Easterly. Westerly. 





Ib. Ib. | Ib. Ib. Ib, Ib. 
Oto 5 3.09 | 3.47 2.92 2.04 1.9 
5 ,, 10 7.58 | 4.8 7.7 3.54 4.75 
10 ,,15 12.4 | 6,27 13.2 4.55 8.26 
15 ,,20 17.06 | 7.4 17.9 5.5 12.66 
20 ,,25 21.0 |} 12.25 22.75 8.6 19 

25 ,, 30 27.0 | . 28.5 + 18.25 
30 ,,35 32.5 33.5 21.5 
Above 65 41.0 | 35.25 


(One observation only 
above 32.5.) | 





I do not myself, nor does Mr. Fowler, place implicit 
faith in the registrations of our own or anybody else’s 
anemometers, although we test the working of the gauges 
in the most careful manner, but at the same time I think it 
is pretty well established by our two years’ experiments, 
that the effective pressure per square foot on a large and 
comparatively heavy beard averages only about two- 
thirds of that indicated by an ordinary light anemometer. 
It will also be noticed that the heaviest gales have been 
from the west, and that the revolving gauge then indi 
cated much the same as the fixed gauge. Some critics 
were of opinion that our 300 ft. gauge would be of little 
use, as it could not swivel square to the wind, but re- 
membering the experiments made with a fan blast on 
oblique plates ak showed that the resultant pressure 
was normal to the surface, I felt sure that having refer- 
ence to the prevailing winds swivelling was of no practical 
importance at the Forth, and the results justified my 
anticipations. 

The two heaviest gales occurred in the early morning 
of December 12, 1883, and January 26, 1884, respectively. 
Cn the latter occasion much damage was done throughout 
the country, and there was conclusive evidence from the 
extent as well as the intensity of the storm, that it was a 
very exceptional one in character. At Inch Garvie the 
small fixed gauge was reported to us as registering 65 1b. 
per square foot, but on inspection I found the index 

ointer could not traverse further or it might, perhaps, 
im indicated much higher. At Valencia very strong 
squalls covering short periods were stated to have attained 
a rate of upwards of 150 miles per hour. At Holyhead 
lengthened squalls of 120 miles and short squalls of higher 
rates were reported. At Alnwick we were told that 
several instances of 10 miles in five minutes, or 120 miles 
an hour, and squalls of 150 miles occurred. Now if we 
assume, as is common, the pressure of wind to be equal 





to ,005 V2, and accept the velocity of 150 miles as correct, 








we shall have to believe that pressures of 112 lb. per 
square foot were reached at Valencia on the west coast of 
Treland, and at Alnwick on the east coast of England, on 
the 26th of January last. I confess I find it much easier 
to believe that the records of anemometers as at present 
obtained are utterly misleading and valueless for all 
practical purposes, I entirely mistrusted our own 65 lb, 
record, even before I knew that the index was at the end 
of its travel. On finding out the latter fact, however, I 
experimented with the gauge, and finally in the presence 
of the inspecting officers of the Board of Trade, made it 
register 65 1b. by the sudden application of a pressure not 
exceeding 20lb. The momentum of the light index 
needle, and not that of the pressure plate which was 
bridled back, sufficed to cause the error. 

I look upon the record of 651b., therefore, as valueless 
so far as regards the specific maximum pressure attained 
during the great storm, but of considerable value as evi- 
dence that the highest pressure, whatever it might have 
been, partook of the character of a smart jerk of too in- 
stantaneous duration to affect a structure of any size or 
weight. From the records generally, and from my own 
watching of the movements of the three gauges, [ have 
come to the conclusion that uniform velocity and pres- 
sure in a wind, whether it may prevail or not at cloud 
heights, can never obtain near the surface of the earth 
or in the neighbourhood of any bridge or other structure 
capable of causing eddies. Unsteady motion must be the 
rule in air as in water, and the threads of the currents 
moving at the highest velocity will strike an obstruction 
successively rather than simultaneously, so that the mean 
pressure per square foot on a large area must be less than 
that on a oul surface from that cause alone, irrespec- 
tive of possible differences in the partial vacuum at the 
back of the planes. 

In the spring of this year, when running into Dublin 
harbour during a heavy broadside gale, I took occasion, 
when in still water but in the full blast of the wind, to 
measure the heel of the vessel, and from her elements to 
calculate subsequently the mean pressure required. My 
pressure board in this case was about 6000 square feet in 
area, and the deduced mean pressure was 12 lb. per 
square foot. From other data I estimated the correspond- 
ing anemometer pressure at fully double the preceding 
amount, and this was perfectly rational, because the 
vessel kept steady at the constant heel, whilst heavy 
local gusts of very small area struck different parts of 
her in a distinctly recognisable manner. In short, the 
large area and heavy mass of the hull equalised the jerky 
action of the numerous small blasts of high intensity, and 
a similar action doubtless takes effect in ordinary railway 
structures, and will to astill greater extent in such a large 
and heavy structure as the Forth Bridge. 

Mr. Fowler and [ are of opinion, therefore, as a result 
of our two years’ further consideration, that the assumed 
pressure of 56 lb, per square foot over the whole of the 
bridge is considerably in excess of anything likely to be 
realised. It is another question whether the method of 
estimating the effective area exposed by the bridge, 
namely, double the plane surface with a deduction of 
50 per cent. in the case of tubes, is right or wrong. We 
think it is a sufficiently near approximation of the truth, 
for reasons which I will briefly set forth. 

As all engineers well know, one of the results of the 
panic caused by the fall of the Tay Bridge was the ap- 
pointment by the Board of Trade of a Committee to con- 
sider the question of wind pressure on railway structures, 
which Committee advised the adoption of certain rules. 
Shortly stated, these were: 1. That a maximum wind 
pressure of 56 lb. per square foot should be provided for. 
2. That the effective surface upon which the wind takes 
effect should be assumed at from once to twice the front 
surface according to the extent of the openings in the 
lattice girders, 3, That a factor of safety of four for the 
ironwork, and of two for the whole bridge overturning as 
a mass when gravity alone comes in, should be adopted. 
In the case of the Forth Bridge we took, with the approval 
of the Board of Trade, the highest ratio for the surface, 
namely, twice ; but I must admit that I had not at the 
time the slightest idea whether the twice ought not to be 
thrice and even more, and the recommendations of the 
Committee did not assist me, as they were founded on no 
special experiments, and did not accord with my own ex- 
perience so far as it then extended. Under these circum- 
stances the necessity of further experiments was clearly 
indicated, and we have made them. 

The tension members and the bracing of the Forth 
Bridge, as already explained, are lattice box girders and 
the main compression members are tubes. Thus, in the 
case of the top tension members near the piers, we have 
the front surface of the girder with channel bars and pro- 
jecting flanges, making it essentially different to the flat 
anemometer plate, and three corresponding surfaces, 
situated respectively about 7 ft., 33 ft., and 40 ft. to the 
rear of the front surface. In the case of the tubes we 
have the tube itself, then a couple of box lattice cross 
braces, with channel bar members, and finally another 
tube. No theory exists which could enable us to estimate 
even approximately the equivalent flat surface of such a 
network ; and I felt until my scheme of experiment by 
models was realised with satisfactory results, that our cal- 
culation of stresses from wind pressure rested on anything 
but a logical basis. The problem to be solved was how 
far the eddies caused by the front surface affected the 
surfaces to the rear. In the recommendation of the 
‘* Wind Committee” a front plate girder was considered to 
give complete shelter to any girders to the rear of it, but 
1 think any one who has walked “‘ Indian file” in a gale of 
wind will have noticed that unless he locked up pretty 
closely to the front man he felt practically the full force of 
the gale, and similarly unless the rear plate girders of a 
bridge be relatively close to the front girder the latter 
will not afford anything like complete shelter, It is 
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obvious, therefore, that the depth of the girders and the 
distance apart enter into the problem, as well as the ques- 
tion of their being plate or lattice ; and I may add further 
that the position and character of the floor between the 
girders also materially affect the wind stresses. 

My original idea was to prepare models and test them 
in actual wind at Inch Garvie, but the irregularity of the 
results, even with the flat boards, precluded the possibility 
of any useful data being so obtained. I determined, 
therefore, to abandon the attempt to measure actual re- 
sistances, but to arrive at the same end by getting the 
equivalent area in flat surface of the different bridge 
members and cross bracing, and for this purpose devised 
a very simple pendulum arrangement, consisting in 
effect of a crossbar with a model at one end and an 
adjustable flat surface at the other of exactly equal 
weight, which bar was suspended at the centre, so that 
the only resistance to turning was the torsion of the 
suspending string. On oscillating this pendulum, if the 
flat surface were not the exact equivalent in resistance of 
the model, one or the other would advance, and the 
sensitiveness was such that different observers would 
rarely vary more than 3 or 4 per cent. in their results. 

To test the sufficiency of this simple apparatus I con- 
trasted the resistances of thin flat surfaces and cubes, 
and my results agreed within 2 or 3 per cent. of those 
obtained in the most elaborate manner by Dubuat many 
years ago. Similarly, the results obtained with cylin- 
drical surfaces and inclined planes were in strict accord 
with those obtained by previous observers and other ap- 
paratus. When experimenting with sheltered surfaces, 
however, my results differed considerably from previous 
experimental ones, which I must say are singularly few 
in number, having reference to the vast importance of 
the subject to engineers. Thus, according to Thibault, 
the resistance of the rear plate of a pair set at a distance 
apart equal to the diameter is .7 of that of the front plate, 
whilst in my experiments I found no such excess until 
the distance apart was 34 diameters. I experimented 
with discs placed at from 1 diameter to 4 diameters apart, 
and the resistance of the two discs in terms of that of 
the single one was in round numbers 1.0 for 1 diameter ; 
1.25 for 14 diameters; 1.4 for 2 diameters; 1.6 for 3 
diameters ; and 1.8 for 4 diameters. Anincreased number 
of discs placed intermediately between the front and 
rear discs little affected the resistance. For example, by 
reducing the 4 diameters to 3.6 diameters, an extra disc 
could be introduced without increasing the resistance of 
1.8, and by still further reducing the distance to 3.5 dia- 
meters 4 discs could be employed. This result is of great 
importance in its bearing on railway bridges where a 
succession of lattice bars may occur one behind the other, 
which would offer a very large surface to the wind if 
the proper way of estimating that surface were to take a 
slightly angular view of the bridge and measure up all that 
was visible. 

It has been already mentioned that in the ‘‘ Wind Com- 
mittee’s”’ report no addition is made for sheltered sur- 
faces in the case of plate girders, whilst it might appear 
from the foregoing experiments that as much as 80 per 
cent. allowance should be made where the girders are 
four depths apart. This would, however, be a very falla- 
cious deduction, for it omits all consideration of the floor 
of the bridge. Reasoning from the observed resistance of 
cubes, it may be inferred that the resistance of a tubular 
girder, such as the Britannia Bridge, would be only 80 per 
cent. of that of a single flat girder, and clearly the floor of 
a girder bridge, if close plated, makes the conditions ap- 
proximate to that of the tube. As a matter of fact I found 
that two plates connected by a floor ge at the bottom 
offered no more than 90 per cent. of the resistance of the 
single plate. Summarising my conclusions, for it is im- 
possible to give details here, I should say that the effective 
surface of a plate girder bridge would range from 90 per 
cent. to 180 per cent. of that of the front surface according 
to the distance apart of the girders, the degree of openness 
of the floor, and its position relative to the main girders. 

In many respects the preceding remarks apply to lattice 
girders, but the varying extent of the open spaces between 
the bars introduces an additional complication, When 
the openings were one-fourth of the whole area, I found 
for a distance of one diameter apart, an increased re- 
sistance of 8 per cent. from the second disc, whilst with 
openings of double the size, the increase was 30 per cent. 
At two diameters the respective amounts were 40 per 
cent. and 66 per cent., whilst at four diameters the more 
open lattice reached 94 per cent. In other experiments, 
sometimes with a small flat plate in front of a lattice, and 
sometimes in the rear, I obtained at four diameters dis- 
tance resistance exactly equal to the sum of the two 
specimens tested separately. 

The top member of the Forth Bridge consists as I have 
said of a pair of box lattice girders, or as may be said 
equally truly, of four single-web lattice girders. Models 
of these single-web girders, tested in pairs, gave 20 per 
cent. increase from the rear girder when the distance 
apart was equal to the depth ; 50 per cent. for two depths ; 
70 percent. for three depths, and 80 per cent. for four 
depths. When three girders were placed one behind the 
other, the middle girder gave rise to a further increase of 
about 4 per cent. for three depths and for four depths ; in 
short it mattered practically little whether two, three, or 
four girders were used. Two models of a complete bay 
of the top member were made, one as light as possible and 
the other somewhat heavy. The results were in accord, 
the resistance averaging 1.75 times that of the plane sur- 
face, whilst that of each of the lattice box girders tested 
separately was 1.15. Asa factor of 2 instead of 1.75 was 
used in the wind calculations, the pressure on the lattice 
members has been somewhat over-estimated, but on the 
other hand that on some of the other members of the 
bridge, judging from the results of the experiments, has 
been somewhat underrated. 

The bottom member and the main struts of the bridge 





consist of a pair of tubes braced together by box lattice | not to look on; therefore let use be preferred before uni- 


girders. I tested a complete bay of the bottom member, 
and found the resistance of the two tubes, placed seven dia- 
meters apart, together with the two box lattice braces, of 


a depth equal to the diameter of the tubes, to be 1.1 times | 


that of the plane surface. Substituting plate girders for 
the lattice braces the ratio was still only 1.24, so the tube 
evidently acted as a sort of cut-water, and by clearing a 
path for the flat surfaces lessened their resistance. This 
was further proved by removing one of the tubes and 
testing the single tube and cross lattice bracing. Tube in 
front the resistance was but 80 per cent. of that obtained 
when the lattice was to the fore. The lattice bracing 
tested alone had a resistance equal to 60 per cent., whilst 
when in position between the two tubes, it only increased 
the resistance about 5 per cent. This perhaps was to me 
the most re-assuring of all the experiments, because, look- 
ing at a complete model of the bridge, it appeared as if 
the intricate mass of cross bracing must offer an enormous 
resistance to the wind. As a matter of fact, so far as my 
experiments extend, it would seem that the eddies 
caused by the front surface extend to a great distance in 
all directions, and in a complex structure the innumerable 
and conflicting eddies would almost appear to neutralise 
each other as regards some of the sheltered surfaces. On 
the other hand, in simple isolated structures, such asa pair 
of bars or tubes, the shelter is practically nil at distances 
equal to about six diameters, and the members might as 
well be abreast. This was well demonstrated in the 
experiments by arranging the models on the skew so as 
to imitate the effect of a wind blowing at an angle to the 
horizon, when constant results were obtained with widely 
different angles. 

In the approach viaduct at the Forth the lattice 
girders are under the rails, and there is a wind fence on 
each side. Testing a model of this class of construction, 
I found that the resistance of the parapet and of the rail- 
way carriages was only two-thirds of the corresponding 
plane surface, a result due no doubt to the eddies thrown 
up by the girders. It would appear therefore that cur- 
rent estimates of the wind pressure required to overturn 
railway carriages on exposed viaducts should be further 
considered, for although an average carriage might over- 
turn with a uniform pressure of 40 lb. per square foot, a 
60 lb. wind may be necessary to produce the equivalent 
of that pressure. In our model of a pair of lattice girders 
with floor, wind fence, and railway carriage on the top, 
the total resistance was but 93 per cent. of that due to 
the plane surface. As by:the present rules engineers would 
in such a case estimate the equivalent at about 150 per 
cent., it follows that in many recent and presumably 
future bridges the actual wind stresses may be consider- 
ably less than estimated. 

The leading constituent parts of the Forth Bridge were 
tested, as described, by models of single members and of 
complete bays, but we proceeded a step further and tested 
both in air and in water a complete metallic model of 
two pairs of cantilevers with cross bracing, internal 
viaduct, and wind fence, together with the intermediate 
part over the Inch Garvie piers. The total resistance so 
ascertained was 9 per cent. greater than that obtained by 
calculation on the basis of taking double the plane 
surface with a deduction of 50 per cent. in respect 
of tubes. With the models of different parts tested 
separately the excess was 4 per cent. This excess 
would not apply to the moment of the wind pressure, 
because the highest parts of the bridge are lattice 
structures, the resistance of which was over-estimated. 
If a 56-lb. wind ever occurred as a mean over such an 
area as that we are dealing with, it would be something 
greater at the high level of the lattice top member and 
something less at the level of the kottom tubes. 

Personally, therefore, I am satisfied that the assump- 
tion originally made by ourselves and the Board of Trade 
officers was a sufficiently close approximation to the truth 
for all practical purposes. I do no not attach undue im- 
portance to the results obtained by the models, nor to the 
records of our large and small pressure boards at the 
Forth, but at the same time to me they have thrown a 
little daylight on many obscure questions respecting the 
actual wind pressure on railway bridges and other struc- 
tures. Mr. Stewart and I would sometimes attempt to 
calculate the resistance of a model upon hypotheses of our 
own, and differ most widely in our results, as others who 
have attempted the same thing have generally done. A 
single swing of the long pendulum would solve all our 
doubts and difficulties. In arranging the experiments, I 
had regard to Froude’s principles as to velocity relative 
to the scale of the models, and believe the eddies and inter- 
ferences to be similar in kind in the models and bridge. 
Of course what is wanted is the measured resistance of 
actual bridges in actual storms, but this I have not yet 
been able to undertake. 

Such experiments as I have been able to make have at 
least served to show how little is known about wind 
stresses, and how necessary it is that every engineer 
should seize such opportunities as may offer for contri- 
buting something to the general store of information. 

Two years ago I said I should have preferred to have 
postponed any communication on the subject of the Forth 

3ridge to the British Association ‘‘ until the many points 
of interest and difficulties inseparable from so gigantic an 
undertaking had manifested themselves.” I am in much 
the same position now, for it will be gathered from 
the present paper that no real strain has yet been 
put upon the resources of the contractors, or the capa- 
cities of the executive officers. Two years hence I may, 
perhaps, have a more thrilling tale to tell. Much interest 
in the work has been evidenced by Continental and 
American engineers, and the criticism on the whole has 
not been unfavourable but appreciative. Occasionally it 
has been suggested that the appearance will not be as 
elegant as could be desired, but I retort, mentally, in 
Lord Bacon’s words, ‘‘ Houses are built to live in, and 


| formity, except where both may be had.” We aim at 


getting both, and our granite faced piers, with their 
| simple but bold mouldings, certainly lk better than 
cluster-columned metallic piers, however scientific. Thus 
| far we have succeeded in satisfying our masters, and very 
| keen critics, the directers of the North-Eastern, the 
| Midland, the Great Northern, and North British Rail- 
ways, and the officers of the Board of Trade, both as 
— the quality and appearance of the executed 
work. 

If I were to pretend that the designing and building 
of the Forth Bridge was not a source of present and future 
anxiety to all concerned, no engineer of experience would 
believe me. Necessarily, where no precedent exists, the 
successful engineer is he who makes the fewest mistakes, 
We cannot wait for precedents, and therefore as successive 
points of doubt or difficulty arise, we reason them out on 
the best data attainable, and then in the land of Burn’s 
we act up to Burn’s favourite motto, 

‘* On reason build resolve— 
That column of true majesty in man !” 











TRIAL TRIPS AND LAUNCHES. 

On Thursday, the 7th August, Messrs. Caird and Co., 
Greenock, launched a splendid steel screw steamer 
named the Chusan, a vessel of nearly 5000 tons gross, and 
measuring 400 ft. by 45 ft. by 30ft. 9in. She will be 
supplied by her builders with a pair of inverted direct- 
acting compound engines of 4250 horse-power indicated, 
and her boilers will supply steam up to a working pres- 
sure of 90 lb. per square inch. She has been built to the 
order of the Peninsular and Oriental Steam Navigation 
Company, under the superintendence of Mr. Taylor. In 
almost all respects she is of the same construction and 
will have the same equipment, accommodation, and 
finish as the other three steamers immediately preceding 
her. She is expected to steam at the rate of 144 knots 
per hour with 1500 tons of deadweight on board. 

Messrs. A. and J. Inglis, on the same day, launched a 
paddlewheel steamer named the Olympo, which has been 
built for passenger and goods traffic on the River Plate. 
She is a sister ship to the Saturno, and measures 286 ft. 
by 34 ft. by 12 ft. Her machinery, fittings, and general 
equipment. will be on a very complete scale. 





With the same tide Messrs. William Simons and Co., 
Renfrew, launched the Espaiia, a twin-screw hopper 
dredger of 800 tons capacity. She is intended for the 
harbour authorities of Valencia, Spain. It is calculated 
that with 800 tons of spoil on board she will steam at the 
rate of ten miles an hour. 

The trial trip of another Japanese screw steamer named 
the Mino Maru took place on the Clyde on the 16th 
August. She is owned by the Union Steam Navigation 
Company of Japan, and is intended for traftic in Japanese 
waters. She was built at Sandpoint Shipyard, Dum- 
barton, and attained an average speed of 10? knots per 
hour. 

Aniron screw tug steamer named the Giiemeo, built for 
the Argentine Lloyd’s Company, under the superintend- 
ence of Mr. Jose Brugo, of Buenos Ayres, was launched 
on the 19th ult. by Messrs. Blackwood and Gordon, 
Port-Glasgow. She measures 100 ft. by 17 ft. 6 in., and 
she is a vessel of 150 tons. Her engines, which are being 
supplied by the! builders, have cylinders 15. in. and 
30 in. in diameter respectively, fthe{piston stroke being 
21 in. and the boiler pressure 90 lb. per square inch. She 
is to be employed in towing the company’s vessels at 
Buenos Ayres. 





On the following day the London and Glasgow Engi- 
neering and Iron Shipbuilding Company launched a steel 
screw steamer of about 1400 tons gross register, named the 
Higo Maru, and built to the order of the Kiodo Unyu 
Kuisha of Tokio, Japan, of which company Admiral Ito is 
the president. She measures 235 ft. by 33 ft. by 15 ft. 6in. 
The engines, which are being supplied by the builders, 
will indicate about 1000 horse-power, and steam will be 
obtained from two double-ended boilers having a working 
pressure of 90 lb. per square inch. 





Messrs. Blackwood and Gordon, on the 21st August, 
launched a screw steamer named the Earn, built to the 
order of Mr. David Gordon, engineer, Port-Glasgow, for 
Messrs. Arrol and Co., Glasgow, the contractors for the 
Tay Bridge. She measures 78 ft. by 22 ft. by 8 ft. 6 in., 
and is specially intended for carrying heavy weights in 
connection with that great engineering contract. 





From the Kinghorn Shipbuilding Yard, Kirkcaldy, 
there was launched on the following day a large paddle 
steamer named the Newcastle, which has been built to the 
order of the Newcastle Steamship Company (Limited), 
Sydney, and is intended for the Australian coasting 
trade. Her load draught is 11 ft., and she measures 260 ft. 
by 32 ft. 6 in. (between paddles) by 15 ft. 4 in. (to main 
deck), and her engines,which are of the compound vertical 
oscillating type, have cylinders of 54in. and 100in. in 
diameter respectively, with stroke of 7S$in. Two of the 
boilers are double-ended and two are single-ended. The 
passenger accommodation will be very extensive. 








CHESTERFIELD AND Derpy INSTITUTE OF MINING, 
CIVIL, AND MECHANICAL ENGINEERS.—The autumn meet- 
ing of this institute commenced in Birmingham yester- 
day, and will be concluded to-day. The South Stafford- 
shire and East Worcestershire Institute of Mining Engi- 
neers are holding their meeting in conjunction with it. 
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THE METROPOLITAN WATER 
SUPPLY. 

Tue London water companies have a long cata- 
logue of sins laid, and truly laid, to their charge. 
The fluid they deliver to their consumers, and exact 
exorbitant rates for, is most unpleasantly hard ; its 
purity is open to the gravest doubt, while its appear- 
ance and taste are such as to render it a continual 
source of wonder how the Blue-Ribbon Army can 
maintain its forces on a war footing. Yet, serious 
offenders as the companies are against public health 
and comfort, it is somewhat hard that they should 
have to bear the blame of every sanitary blunder 
with which this great city has been afflicted. In the 
summer, and particularly if it be a dry one, every 





weak point in our system shows itself, and imme- 
diately a large proportion of the public, and a con- 
siderable part of the daily press, fix the blame of 
every difficulty and annoyance on the water supply. 
If the Thames is low between Teddington and Rich- 
mond, and the dwellers in the charming villas on 
the bank find their boats aground on the mud, the 
blame is laid on the pumping stations above, which, 
it is averred, intercept one-half the flow. If the 
smell at Crossness and Barking is more than 
usually nauseous it is attributable to the same 
reason, and every one who hears of it is glad to 
add his share of censure against what are probably 


the best-abused corporations that ever existed. | 


are not sufficient for the task of effecting a thorough 

cleansing of the water tank, and most house- 
| holders prefer a course of slow poisoning to 
| the presence of plumbers on the premises. 
| Happily the report shows that there is every 
| prospect that within a reasonable time the cistern 
| may be relegated to its proper duty of feeding the 
| bath and flushing the water-closets. All the com- 
| panies are exerting themselves to give a constant 
| supply, as will be seen by the following Table, and 
| in the districts already under the new system no 

one need drink stagnating water if he will only go 
| to the expense of a tap of the pressure pipe within 
his house : 


SUPPLYING CAPACITY OF THE METROPOLITAN WATER WORKS. 





| 

















! 
| | | } Maximum 
| | | ane of ee =" : a of 
Deve Pes? ouses on or ‘iltration 
No. NAME. a ag —— 3 Constant | Unfiltered Filter Beds. per Square 
| sees — Supply. Water. Foot in 
} Gallons per 
Hour. 
| acres. acres 
1 Kent Water Works .. 12,023,529 61,453 28,789 none none 
2 | NewRiver.. Lo ee 33,915,000 141,847 22,906 1 16 13 
3 East London Water Works - a 40,690,435 145,078 125,138 222 29: 14 
4 Southwark and Vauxhall Water Works 23,934,785 | 102,308 | 11,833 17 145 14 
5 West Middlesex Water Works ne 15,773,122 | 64,769 15,936 37 12 13 
6 Grand Junction a wa 16,464,513 | 49,233 31,086 17 10} 2 
7 Lambeth Water Works 18,492,000 77,980 29,657 31 74 23 
8 Chelsea Water Works 11,356,000 | 32,998 3,934 40 6} 1} 
Total 172,649,384 675,666 269,27 464 





During such an outcry good service is done to | 


both sides by an impartial statement of the real 
facts of the case, such as has just been issued by 
Colonel Sir Francis Bolton, the official water 
examiner under the Metropolitan Water Act, 1871, 
in his monthly report for July last. The companies 
have all large capitals invested, and are indued 
with powers within certain limited areas, each of 
which contains a water supply such as it is, of which 
they must make the best. As the witness said, 
‘¢they must live,” and their living is gained by 
collecting water and delivering it to the consumer, 
and if they do this in the most efficient manner 
possible, they will probably, while vested interests 
continue to receive the high consideration they do 
at present, be held free from serious blame. Once, 
indeed, they did consent to efface themselves for a 
consideration, and leave the field open for more 


ambitious schemes, but the metropolitan ratepayer | 


turned pale at the Bill, and the golden opportunity 
slipped past. 
being done to render the present supply as pure as 
possible, and what still remains to be accomplished. 


It commences by a table of the sources of supply | 


stating that 55 per cent. of our water is derived 
from the Thames and springs in the Thames Valley, 
33 per cent. from the River Lea, and 12 per cent. 


from wells, and after a few statistics it goes on to | 


say that in view of the possible introduction of 


cholera into London, the eight companies had been | 


asked whether, in addition to their ordinary pre- 
cautions for insuring purity, they could suggest any 
improvements or increased precautions capable of 
being taken during the present summer. 

One and all the companies replied that their 
arrangements were perfect. 
special attention to the cleaning of filter beds and 


reservoirs, but beyond that there was nothing that | 


could be done to improve their plant or process. 
The water as they delivered it to the consumer was 
perfectly satisfactory, but as soon as it entered his 
premises deterioration commenced. The domestic 
cistern was a universal source of contamination, 
and was left uncleaned month after month, and all 


the paraphernalia of settling reservoirs and filter | 


beds were rendered useless by the supineness of 
householders. Unfortunately this is only too true. 
The account the companies give of themselves may 
be taken with a good many grains of salt, but it is 
certain that the fierce light which has been turned 


upon them of late years, has produced an enormous | 


improvement, and without radically remodelling 
their systems, it would be difficult to carry the puri- 
fication much further than they do. But a very 
short inspection is sufticient to show that the 


best water in the world would be rendered un- | 


wholesome by a passage through 90 per cent. of 


the existing cisterns, which are little better than | 


aquaria for the propagation of bacteria. It is not 
our intention, however, to be led into a digression on 
this subject. Scores of columns have been written 
about it, and scores more will follow with no better 
result, for the resources of an ordinary household 


Sir Francis’s report shows what 1s | 


Some were giving | 


It would thus appear that the best is being made 
of the water which is to be found in the district, 
and it remains to inquire in what state it is when 
it arrives there. The last annual report of the 
Thames Conservancy shows that much improve- 
ment has been effected, but it is far from re- 
assuring to learn that there is still a trifling 
discharge of sewage at Henley, and part of the 
sewage at Staines still flows into the river. All 
other town drainage has been diverted or purified, 
which means, we suppose, that the solids in it have 
been precipitated, and the remainder, in a con- 
dition more or less clean, has flowed into the river, 
but whether the germs of disease which it contained 
have elected to stay with the mud or go forward 
with the water no one knows. Fortunately, Nature 
is kinder to us than we deserve, and in a few miles 
of flowing water exposed to the light and air she 
effects the destruction of sufficient evils to decimate 
| acity. 
But if the state of the Thames is such as to cause 
anxiety, the condition of the Lea is worse. Its 
| banks, above the intake of the water company, are 
studded with towns and villages. There is Luton, 
| Wheathampstead, and Hatfield above the intake of 
the New River Company. All these places have 
efticient systems of precipitation and irrigation, and 
water taken above Ware Lock gives an analysis, 
| of which Dr. Dupré says: ‘‘ It has all the charac- 
teristics of a fairly pure river water, showing 
no signs of recent sewage contamination.” The 
italics are ours. Below the intake of the New 
| River, and above that of the East London Com- 
| pany, the state of affairs grows worse. First 
comes Hertford with 7500 inhabitants; it deals 
| with its sewage by chemical processes, but Mr. L. 
| Flower, the sanitary engineer to the Lea Con- 
servancy, states that the works pollute the river. 
Next comes Ware and Stansfield with sewage farms 
| and irrigation systems, and then follow Rye Louse, 
Broxbourne, Wormley, Cheshunt, and Waltham 
Abbey with different systems more or less open to 
| suspicion. Besides these towns and villages there 
| are a number of tributary streams whose banks are 
dotted with houses and hamlets, so that it does not 
require any great stretch of imagination to suppose 
| that a great deal enters the River Lea which escapes 
the notice of the most active sanitary officer. Still 
the analysis shows no evidence of it, for it is practi- 
cally the same at the intakes of the two companies. 
The question of the diminution of volume of the 
Thames by the pumping operation is dealt with in 
a letter from Mr. John Taylor to the water 
examiner. At thedate of his communication, after 
two dry winters and a spring of unusual drought, 
there were about 410,000,000 of gallons per day 
passing the Lambeth Works below Thames Ditton, 
and about 415,000,000 running over Teddington 
| Weir. The water companies abstract 80,000,000 
gallons, and thus reduce the quantity from 
| 495,000,000 to its present volume, or by about 
one-sixth. Mr. Taylor points out that much of the 
water enters the river directly from the basin, and 
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not from tributary streams, and he has found that 
between Maidenhead and Windsor there is an acces- 
sion of 136,000,000 gallons per day, although no 
tributary stream joins the river within those limits. 
He therefore argues that the river is the outflow 
of an immense porous basin, and when its level 
falls from drv weather or pumping, the gradient is 
increased, and the underground flow quickened. 
From this he concludes that the companies do 
‘*not diminish the river by the actual amount 
taken out, because it is largely compensated by the 
flow from the basin.” The paucity of water between 
Richmond and Teddington he attributes to the 
training of the river, and the widening and scouring 
of the channel, which thus allows the tides to run 
up much more rapidly, and to fall away as quickly. 
The conclusion to be drawn from the report is 
that matters are probably in as satisfactory a condi- 
tion as they are likely to be while Londoners are 
satisfied to be supplied with artificially purified 
water. The companies do the best they can with 
the doubtful fluid they draw from the river, but it 
is not to be believed that this state of affairs can 
continue much longer. The increased demands of 
a growing population will tax the Thames beyond 
the compensating power of its underground reser- 
voirs, while a growing knowledge of sanitation will 
cause the people to reject polluted sources of supply, 
and to insist upon uncontaminated gathering 
grounds being found. Already the large towns of 
the north, with their active municipal life, have 
. done this. Glasgow has tapped Loch Katrine, 
Liverpool derives its supplies from the river Vyrnwy, 
and Manchester has obtained command of Thirl- 
mere against the time when its present sources fail 
to supply the demand, and London will have to 
follow suit. The cost will be fearful, for the effects 
of long years of indifference and neglect will have 
to be paid for, and monopolies which ought never 
to have been permitted will have to be bought up. 
Still the question of expense must be met sooner or 
later, for it is certain that the population will out- 
grow the present supply, and it would be absurd to 
adopt any half measures when a new source has to 
be sought. 








THE WEATHER OF AUGUST, 1884. 

Aveust has been a very fine and hot month in all 
parts of the British Isles, except the extreme west 
and north, where the weather has been more cloudy 
and less hot. The mean atmospheric pressures and 
temperatures at extreme positions to which the Isle 
of Man is central, were as follows : 





Mean | 








ann Mean Difference Difference 
Positions. | pressure. | from Normal. a gual from Normal. 
| in. in. deg. deg. 
North 29.86 above0.05 | 55 nil. 
South 30.03 | w «Op 6% above 2 
West 29.91 a en 58 | below 1 
East 30.00 | es .10 62 | above 3 
Central 29.99 | ae 09 | 61 | on 2 





~ The amount and frequency of rainfall are roughly 
represented by the following results : 





Places. Rainy Days. Amount. f ee 
in. | in. 
Sumburgh 14 2 34 below 1.15 
Scilly .. 12 1,43 | » L120 
Valencia mS 21 4.18 » 0.46 
Yarmouth .. ae 9 2.58 above 0.32 


~ Pressure has exceeded the normal values, the 
most so in the east and central districts. Tempera- 
ture has also exceeded the normal values except in 
the west of Ireland. The resultant of the daily 
general directions of the wind is S.S.W., the 
normal resultant is W. There was a good deal 
of S.E. wind in the early part of the month, which 
is the warm wind of the season. There was a good 
deal of N.W. wind in the latter part, and this is 
the cold wind. Thus there was a partial compen- 
sation of temperature. All the month had been 
fine and hot until the 25th when the N.W. wind 
set in, and the temperature was in many places 
30 deg. lower than on the previous day. This 
cooler weather continued to the end of the month. 
The highest temperature, 97 deg., was registered 
at Sydenham on the 11th; the lowest, 39 deg., at 
Kilkenny on the 20th. The temperature rose to 
an unusual height on the 11th at many stations, 
for instance, Hillington 93 deg., London 92 deg., 
Greenwich 94 deg., York 87 deg. There was gene- 
rally a large duration of sunshine, and prevalent 
dryness. The only day on which much rain fell was 


the 12th, when thunderstorms were general, Yar- 
mouth had 1.85 in., Leith 1.63 in., Ardrossan 
1.50 in. Thunderstorms occurred every day from 
the 8th to the 13th, also on the 24th, chiefly in 
Great Britain. The barometric column attained 
30.2 on several days, but was only as low as 29.4 in. 
in the north on the 29th, 

The intense heat of the first part of the month 
ripened the corn so quickly that harvest in Eng- 
land was much earlier than was expected ; and the 
weather continued the most favourable that could 
be imagined for harvest. Wheat and potatoes have 
done well. Estimates of the crops, average 29 
bushels of wheat, 35 of barley, 40 of oats, 27 of beans, 
26 of peas, 5 tons of potatoes, and 1} tons of hay per 
acre. The Times of the 2lst stated, ‘‘This is a 
season to be remembered. We never had such a 
harvest in respect of the following combination of 
favourable conditions. The cereal crops exhibit 
a minimum of fungoid disease and insect depreda- 
tions ; a continuance of almost uninterrupted sun- 
shine reaching to tropical temperature has enabled 
a major portion of England to secure its produce 
with a despatch scarcely equalled in memory ; and 
with the exception of some local thunderstorms, 
rainfall has benefitted the corn rather than other- 
wise. . . . Judgment is within the mark in saying 
that the beaming sun has augmented the total 
yield of wheat, barley, and oats by millions sterling.” 

An estimate of clear bright days gives 17 to the 
south and east districts, and only 6 to the west 
district ; and of overcast days 17 to the west, and 
only 3 to the central district, where the sky seems 
to have been most frequently in an intermediate 
condition between clear and overcast, which may 
be termed cloudy. The duration of bright sun- 
shine, for the five weeks ending September Ist, in 
percentage of its possible amount, was 40 for these 
islands generally. Channel Isles, 59 ; south-west 
England, 50; south England, 49; east England, 
46; central England, 45; north-west and north- 
east England, also east Scotland, 38; west Scot- 
land, 33; south Ireland, 32; north Ireland, 25 ; 
north Scotland, 22. 


THE HYDRAULIC ENGINEERING 
COMPANY. 

THESE works, which will be visited by the 
members of the Iron and Steel Institute during 
the approaching meeting at Chester, have been 
established for over fifty years as an engineering 
establishment, but it was not until about ten 
years ago that the joint stock company now 
owning them, was constituted, and hydraulic ma- 
chinery was made a special feature. Since that 
time contracts have been executed for installa- 
tions of hydraulic plant for most of the principal 
railways and dock companies of this country. 
Entering the premises by the main gates, we pass 
firstly into the principal turning and fitting shop, 
where there are the ordinary machine tools re- 
quired for the production of hydraulic machinery. 
There are two lathes, used principally for turning 
hydraulic rams ; one of these will take pieces 35 ft. 
in length and 20in. in diameter, a ram 24 ft. long 
and 18 in. in diameter being turned on the occasion 
of our visit. A second lathe, placed close by, has 
28 in. centres, and will take 24 ft. in length. This 
is used for turning the large 24in. rams, and also 
for boring hydraulic cylinders ; these are bored 
very accurately in a horizontal position, a pro- 
jecting ring of metal being cast on, which is 
turned up in the lathe and held in a wood or 
iron ‘‘steady.” There is a face-plate lathe, 
3 ft. 9 in. centres, which will take 12 ft. in 
the pit ; it is a good deal used for accumulators,. 
and will take a length of 25 ft. 6in. with a dia- 
meter of 6ft. A horizontal boring machine, by 
Messrs. Buckton, of Leeds, has been made specially 
for boring the cylinders of Brotherhood’s engines, 
in which the three cylinders are in one casting, and 
are equidistant from each other. In this case, of 
course, tlie boring bar cannot be carried thrcugh 
and steadied on the outer end, and there isan ex- 
ceptionally long bearing on the headstock, in order 
to compensate for this, and so steady the overhung 
boring bar. The table is circular, and is divided off 
in such a way, that it will revolve so as to bring 
each cylinder to the exact position required for 
boring, and no resetting is therefore necessary. In 
this shop twist drills are used, and also tool holders 
with movable cutters ; wherever practicable, these 
are ground by one of Messrs. Smith and Coventry’s 
gritstone machines. A slot-diilling machine is used 











for keyways, &. Around this shop there are 





galleries for the smaller machine tools for brass 
finishing and other light work. In the erecting 
shop, adjoining the machine shop, the most notice- 
able feature at present is a three-cylinder com- 
pound vertical pumping engine, which is intended 
for the London Hydraulic Power Company’s station 
at Blackfriars. A general view of this engine 
was published by us on page 101 of the current 
volume. It has one high-pressure cylinder 19 in, 
in diameter, and two low-pressure cylinders 25 in, 
each, with a stroke of 2 ft. The valve gear is of 
the Correy type, the expansion valve being forced 
down by the pressure of the steam acting on an 
area equal to the valve rod, as soon as the trigger 
gear is tripped by the cams, which are regulated 
by a governor, and by a chain from the accumu- 
lators. The pumps are 5 in. in diameter and ina 
line with the steam cylinders, having their plungers 
coupled direct to the piston-rods, the crankshaft 
being driven by forked connecting rods. The 
pumps are to deliver into two accumulators 20in. in 
diameter and 23 ft. lift, loaded to give a pressure of 
700 1b. to the square inch in the mains. We under- 
stand there is also a set of engines like these, made by 
this company, now working at Barcelona Harbour. 

This erecting shop, as well as the machine shop 
last described, are both served by rope-driven 
travelling cranes, one by Messrs. Craven Brothers, 
the other having been made on the works. A 
second erecting shop has just been opened adjoin- 
ing the one in question. This, however, is ulti- 
mately intended for a machine shop, when the 
second erecting shop will be placed elsewhere. 

In the testing department there is a hydraulic 
intensifier, of which illustrations are annexed, 
Fig. 1 being an elevation and Fig. 2a plan. When 
it is required to test a pipe or other article, repre- 
sented by g in the engraving, connection is made by 
the pipe A, and the valve a having been opened, 
the piece under test is filled with water at the pres- 
sure in main by means of the pipe e. The inner 
cylinder b is also charged at the same time. In 
order to get the intensified pressure required for 
the test, water at the main pressure is admitted to 
the ram a by means of the valve c, which opens 
communication between the branches f and /. The 
area of a is larger at the bottom than at the top 
part, which works in b, and in this way any addi- 
tional pressure can be obtained within the limits of 
the apparatus. The valve at d is a non-return valve, 
and /; is the lever by which the valve c is worked. 
To release the pressure, the lever k is pushed right 
over, when the ram ais exhausted through the pipe 
as shown on the plan. It will be seen from these 
particulars that there are considerable advantages in 
this apparatus, and we have no doubt its use will be 
more widely extended as it becomes better known, 
By it any piece to be tested can be filled up at once 
with water at the pressure carried in the hydraulic 
main, and the higher test-pressure can then be 
applied by simply opening a valve. 

It may be mentioned that all work intended for 
the 700 lb. standard is tested to 2500 lb. ; and it 
will be seen that in cylinders of larger size, such as 
those of 2 ft. in diameter, considerable power is re- 
quired to hold the rams in during the test. For 
this purpose a pair of bolts, 8 in. in diameter and 
36 ft. long, have been forged, and on these a pair 
of cast-iron crossheads slide, the latter being held 
in position by collars forged at intervals on the 
bolts, so as to take varying lengths of cylinders. 
These bolts, massive as they appear, have only a fair 
margin of safety, when used for the purpose of test- 
ing the larger work. 

The foundry is placed at the side of the yard. 
and contains two fine hydraulic cranes, which com- 
mand the whole shop, and are capable of being 
brought over the large central casting pit, situated 
in the centre of the building. They are each of 10 
tons capacity, and are of the usual type made by 
this firm, having horizontal jibs, which serve as a 
roadway for racking in and out the carriage to 
which the suspending hook is slung. The racking 
and turning, as well as the lifting, is by hydraulic 
power. The lifting rams are telescopic, so that 
with lighter loads the small ram can be used, 
affording a saving of water and increased speed. 
For exceptionally heavy loads, increased power can 
be reached by the use of higher pressure, which is 
obtained by means of a different accumulator, 
placed in another part of the works. This has three 
vertical cylinders, the rams of which support the usual 
weight-case. By means of the 700 lb. pressure in 
the hydraulic rams, the three rams rise together, 








and when at their full height an automatic arrange- 
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ment disconnects the accumulators from the original | the passenger lifts are always, if possible, made 





source, and either, by exhausting the central cylin- | direct-acting, the company laying great stress on the 


der, affords a pressure of 1000 1b. on the two outer 
cylinders, or by exhausting the latter, gives a pres- 
sure of 1500 1b. on the central cylinder. 
charging from the original source at 700 lb. pres- 
sure is automatic. The centre casting pit referred 
to is lined with sheet iron, and will take the largest 
rams and cylinders. There are also three hand 
cranes in the foundry. There are two cupolas, 


each fitted with the Voisin belt, to take the blast ; | 
The | 


this is said to give highly satisfactory results. 
cupolas are served with a hydraulic hoist. 

On the opposite side of the road is a large boiler 
shop, where the masts, jibs, pedestals of cranes, and 


other plating are made, together with the framing | 
for cages of lifts, and work of a similar description. | 


There are the usual smiths’ fires, bending rolls, a 


plate-planing machine, and the ordinary plant re- | 


quired for the work, 




















The re- | 


| desirability of this system, in cases where the sacri- 
| fice of life may result through accident. 

We noticed several lifts in course of construction. 
A number of these, we were informed, are intended 
| for some large residences that are now being erected 
| on the Kensington Court Estate. There are about 
thirty in all, and they are on the direct-acting 
principle, intended for personal use as well as for 
general household purposes. They will be worked 
by hydraulic power, from an adjacent branch es- 
| tablishment of the London Hydraulic Power Com- 
pany. The woodwork for the cages of these lifts, 
which we had an opportunity of examining later on, 
at the works of the makers, Messrs. W. and F. 
Brown and Co., of Chester, is of polished ash and 
walnut, and has been made by some excellent wood- 
working machinery, recently imported from America 
| by this firm. 

















There are also in this department a Tweddell’s 
hydraulic shearing machine, and a Tweddell’s 
hydraulic punching machine ; the Hydraulic Engi- 
neering Company are the sole makers of these tools. 
There is a pair of pumps, with a differential accu- 
mulator, for working these machines, as well as a 
hydraulic rivetter, which is in this shop. 

Returning to the other side of the works we pass 
to the smiths’ shop where there are two small steam 
hammers, and other usual appliances. The pattern 
shop is close by, and has machinery of an ordinary 
description. The pattern store is placed for the 
present on some new ground, situated on the canal 
close by, which the company has recently acquired. 

A light railway is laid down on the premises, and 
hydraulic capstans are placed at intervals for haul- 
ing heavy pieces. The yard is served by overhead 
travelling cranes, and there are other cranes in 
positions where required. 

Hydraulic cranes of all kinds, both fixed and 
movable, and hydraulic lifts for goods and pas- 
sengers, appear to be the chief production of this 
company. Amongst other work turned out by the 


company, we may mention some very complete | 


grain warehousing machinery made by the com- 
pany for the Hull Docks.* The Tweddell hydraulic 
punching, shearing, and bending machines of which 
they are sole makers, have had an extensive sale, 
more especially abroad, and have been supplied to 
the French, Italian, and Spanish Governments 
besides many private shipyards. 

The goods lifts made at these works are either 
with chains or on the direct-acting principle, but 
~ * For illustrations and particulars of this see ENGINEER- 
ING, vol, xxxv., p. 107, 














| There are also now in course of construction, at 

the Hydraulic Engineering Company’s works, several 

lifts with Ellington’s patent hydraulic balance. 

| Two of these have lately been fitted up at the First 
Avenue Hotel, and two more are in progress, which 
are intended for the Hotel Métropole. 








| ELECTRIC LIGHTING AT THE INTER- 
NATIONAL HEALTH EXHIBITION. 
No. IV. 

In our previous articles on this subject (see pages 
551 and 572 of our last volume, and page 90 ante) 
we dealt with the leading features of the display at 
South Kensington, and with one or two of the 
largest exhibits. We now continue our notice, be- 
ginning with some of the less imposing, but not 
| necessarily less interesting, of the systems which 
are at work. 

Messrs. Gerard and Co., of 82, Hatton Garden, 
E.C., show two continuous current dynamos,| 
each supplying twenty-four incandescence lamps of 
50-candle power in Messrs. Doulton’s Ceramic 
Pavilion. The direct current machine, which is re- 
| presented by Fig. 1 on the following page, is 

formed of a hollow cast-iron cylinder, very exactly 
| bored in the interior, within which there are fixed 
| four electro-magnets arranged in the form of a cross. 
The polar extensions of these magnets inclose a 
cylindrical cavity within which the armature is 
situated. The framing of the machine carries upon 
|each of its faces a cross-piece, upon which is 
| mounted a bearing for the steel shaft that carries the 
|armature. This latter is in the shape of a cross, 
|and has its branches wound with insulated wire, 








until the whole assumes approximately a cylindrical 
form. The magnets are arranged in series or in 
parallel, or they may be wound in the so-called 
compound manner, but in any case the opposite 
poles are of like name. 

The branches of the armature are of sheet metal ; 
they are magnetised in the contrary sense to the 
field magnets, under whose influence they are for 
the time being, and are alternately north and south, 
each north pole having a south pole at either side of 
it. The wire is wound in series and lies in planes 
parallel to the shaft ; the ends are soldered toa 
commutator which consists of a cylinder divided 
into four segments, of which each opposite pair are 
connected together. Two brushes placed at right 
angles press against the commutator and collect the 
current. In the series machines the current all 
passes round the field magnets. In the shunt 
machines a fraction of the current only, depending 
upon the external resistance, circulates in the field 
magnet coils. By the rotation of the armature the 
polarity of its branches are reversed each quarter 
revolution, and this gives rise to a continuous cur- 
rent which is increased by the direct induction in 
the convolutions of wire passing before the field 
magnets. The generators manufactured by M. 
Gérard form a series as follow : 

1. The type marked 0 0 is designed for the pur- 
poses of education and demonstration, and is fitted 
on a stand with a handle and flywheel by which it 
can be turned. This machine gives a current of 
14 amperes with an electromotive force of 6 volts. 
By its aid the fundamental experiments of electro- 
dynamics can be shown, and it is usually used in 
conjunction with various accessories for illustrating 
the calorific, magnetic, chemical, and physiological 
effects of currents. 

2. The type marked 01 0? 0° is also provided with 
a crank handle, or withatreadle. It is suitable for 
laboratory use, and gives a current of 3 amperes 
with an electromotive force of 20 volts, at a speed 
of 2500 revolutions, requiring about } horse-power 
to drive it. It can feed three 10-candle lamps, or 
one 25-candle lamp. 

3. The types which follow are larger, and are 
marked 0°, 1, 2, 3; the particulars are given in the 
subjoined Table : 





Number of Incan- 
descence Lamps. 














: > Revolu- Horse 
bers . sres . 
Numbers. Volts. Ampéres. tine Power. 
10¢c.p. 25¢.p. 50¢.p. 

05 35 7 2500 6 3 2 4 

1 60 10 1300 15 10 i) l 

2 75 15 1s00 23 18 12 2 

3 20 1600 50 30 20 3 


100 
| 





The simplicity of construction of these machines 
renders them economical produces of electricity, as 
regards first cost. 

M. Gérard has also designed an alternate current 
machine, of which the general appearance bears a 
resemblance to the Siemens machine. In this the 
field magnets are formed of two series of oblong 
bobbins mounted upon a double framing, in the 
centre of which is the armature. This machine can 
feed twenty-four arc lamps, or 144 lamps of 50 
candle-power, cr 240 lamps of 25 candle-power. 
The Gérard arc lamps and many other details of 
the system have already been described in these 
columns, and passing over these we shall confine 
ourselves on this occasion to his newly invented 
incandescence lamps. 

The Gérard incandescence lamp has already met 
with great success both in domestic and ornamental 
lighting, and its use is on the increase. Unlike the 
are lamp, in which no further economy seems 
possible to be effected, the incandescence lamp is 
far from having attained perfection, and it is to be 
expected that, as improvements succeed each other, 
its life will grow gradually longer, and its cost will 
be diminished. There are no reliable figures as to 
the duration of the Gérard lamp, but from its con- 
struction it would appear that, as regards cost, it 
may compare favourably with its rivals when it 
comes to be manufactured on a large scale. In this 
lamp there is no filament of carbonised vegetable. 
The incandescent part is composed of rods of 
carbon manufactured like the pencils of are lamps. 
These rods, the diameter of which varies according 
to the type of the lamp, but is always very small, 
are arranged in the shape of an inverted Y. The 
ends are connected by means of a carbonaceous 
cement, which resists perfectly the heating effect 
of the current. The branches of the ¥ are fixed by 
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means of the same cement into two small cylinders 
of carbon mounted on the platinum wires. These 
wires, embedded in a rod of enamel, pass through 
the neck of the exhausted globe which forms the 
lamp, and are soldered to two collars of copper 
which are fixed by screwing upon the neck of the 
lamp. The whole is mounted in a simple holder 
formed of two elastic copper clips. 

The simplest forms of lamp areshownin Figs. 2 and 
3, and upon this model M. Gérard has constructed 
various modified forms, which differ in the dia- 





meter and length of the carbons, in the method of 
Fy. 2. 





their arrangement, and in the size of the globe. 
The particulars of these lamps are given in the fol- 
lowing Table : 








Numbers. Candle-Power. Volts. Ampéres. Price. 
| francs, 

00 3 6 1 | 5 

0 10 20 uw | 8 

1 25 20 2 10 

2 50 40 2h 12 

3 100 50 5 | 13 

4 200 60 7 15 

6 400 70 7 and 8 30 

6 800 to 1000 os . 125 





If we except the types of great intensity of which 
the manufacture is complicated and the construction 
delicate, it will be seen that the ordinary types are 
simple and easy to make. 

Messrs. Paterson and Cooper, of Little Britain, 
Aldersgate - street, E.C., show two of their 





| generators, and if it can be relied upon to work | 





‘‘Phoenix” dynamo machines, of the size known as | 


No. 3. One of them feeds eight Clark-Bowman arc 
lamps, and the other forty Bernstein incandescence 
lamps of high candle-power, many of them taking 
nearly 100 watts. The Phoenix machine has an arma- 
ture wound on the Gramme or Pacinotti principle, 


upon a hollow cylinder built up of thin iron rings | 


These rings are held together by bolts passing through 
them from end to end of the series, and are sup- 
ported by gun-metal arms radiating from bosses | 
keyed on the shaft opposite each end of the cylinder. , 
Each ring has teeth or projections on its periphery | 
stretching out towards the poles of the field mag- | 
nets to increase the induction on the core. In| 
general outward appearance this machine has some | 
resemblance to the Maxim and the'Lumley dynamos | 
in so far as the armature is wound on a drum or | 
cylindrical core. But in the Maxim machine the | 
rings which compose the core are separated by air 


Fig. 1. 


are burned together to form a solid framework, 
and to provide a conducting bar for the passage of 
the current. The cells are ‘‘ formed” in the Planté 
manner without the use of red lead, and weigh 
when finished about 801b., their capacity being 
250 ampére-hours, and their electromotive force 
from 2to 2.2 volts. They are arranged in series of 
a sufficient number to suit the lamps with which 
they are to be used, and a number of such groups 
are arranged in parallel according to the amount of 
current required. The Consolidated Company offer 
these batteries chiefly as a means of electric distri- 


~TTTU 


spaces to permit of a constant current to carry off | 
the heat, while projections on the inside, pointing 

towards the axis, are added for the same purpose. 

In the Lumley dynamo the rings have projecting 

spokes inside reaching to a gun-metal hub for the 

purpose of getting rid of the heat by conduction. | 
By both these arrangements the symmetrical dis- 

tribution of the lines of magnetic force in the arma- 

ture core is interfered with, and while much heat | 
is dissipated, the evolution of heat is probably | 
increased. In Messrs. Paterson and Cooper's 
dynamo there is no special provision for carrying | 
off the heat, and the makers claim that the propor- | 
tions they have adopted for the magnets, pole-pieces, 
and armature core are such that the temperature 
never rises to a point where it can be injurious. 
By similar means they are enabled to prevent 
visible sparking at the commutator. This latter is 
a most important point, as it is the commutator 
which gives all the trouble with direct current 


smoothly the machine can be intrusted in un- 
skilled hands. The are lighting machine in the 
Exhibition has now been running three months, 
and the commutator hardly shows any signs of | 
abrasion. These dynamos are made simple and | 
compound wound, and are manufactured in various 
sizes up to 60 electrical horse-power. 

The Consolidated Electric Company, Limited, of | 
67, Cowcross-street, E.C., do not join in lighting | 
the buildings, but have a stand in the Western | 
Gallery where they display their apparatus. The | 
distinctive feature of their system is a secondary | 
battery invented by Messrs. Beeman, Taylor, and | 
King. The plates consist of a narrow tape or ribbon | 
of iead rolled into a flat spiral, every twelfth con- 
volution being made with a crimped layer to give 





placed side by side, but insulated from one another. | increased permeability to the whole. The edges | alternately with the positive and negative poles of 





| trolled by a master cell. 


bution for incandescence lighting, in order that the 
great cost of full-sized copper leads for the whole 
installation may be saved. Their plan is to employ 
at the central station, dynamos giving a moderate 
current of high potential, and to carry it through 
the district by conductors of small section. The 
district is divided into numerous sub-districts, 
in each of which there is erected a secondary 
battery which can be charged by the current 
from the dynamo, and then serves to feed 
the lamps in the adjoining houses. The connection 
first from the battery to the dynamo, and then 
from the battery to the houses, is effected auto- 
matically by what is called a rocking switch, con- 
In this master cell the 
hydrogen plate is rather less than in the other cells 
of the battery. It is covered by a hood or bell, and 
when the plate is fully charged and begins to give 
off hydrogen, the gas is collected in this hood under 


-a flexible diaphragm, upon which rests a contact 


lever. As the diaphragm expands under the action 
of the gas, the contact lever makes connection with 
an electro-magnet in the rocking switch to change 
the position of its contacts and transfer the battery 
from the line circuit to the local circuit. During 
the time that the charging is in progress the cells 
are arranged in series, the primary current passing 
through them one after another, but when they are 
connected to the lamps they need to be disposed in 
compound parallel. To effect this change the rock- 
ing switch is provided with two rows of cups, 
eighteen in each, containing mercury. One row is 
fixed at each end of the board on which the me- 
chanism is mounted, and in the centre there is sup- 
ported a balanced beam provided at each end with 
contact pieces corresponding to the cups. Sixteen 
of the cups at one end of the base are connected 
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the groups of batteries, and the two remaining cups 
are connected respectively to the positive and 
negative poles of the charging main. These six- 
teen cups, alternately positive and negative, are in 
connection with the sixteen cups at the other end, 
the arrangement being such that these latter are 
divided into two groups of eight each, one of which 
is positive and the other negative. The two re- 
maining cups, one at each side, are connected to 
the local supply mains. The contact pieces on the 
rocking beam are in the form of prongs which dip 
into the mercury cups. On the charging side they 
are in pairs insulated from each other, and when 
down they connect the positive end of one group of 
cells to the negative end of the next, and so on. At 
the other end of the beam they are in two sets, one 
of which consists of half the cups, which are (say) 
positive to one supply main, and the other connects 
the remaining eight to the other main. 

When the battery is fully charged and the dis- 
tension of the diaphragm sets the switch in opera- 
tion the beam rocks on its centres. It first short- 
circuits the charging main, so as to practically cut 
out the battery and then breaks all the contacts, 
so as to prevent all possibility of the charging cur- 
rent entering the houses. It next connects the 
batteries to the local mains, and the operation is 
complete. Each local battery is of course in dupli- 
cate, so that while one half is being filled the 
other may be in action. The system is in operation 
in Colchester, and the company claim that the use 
of this system of distribution has effected great 
economy in the cost of the installation, both as 
regards the conductors, and the generating plant, 
which runs the whole day storing energy for the 
evening demand. 

Messrs. Oppermann Brothers, of 172, St. John- 
street, E.C., have not, so far as we remember, 
appeared at any previous electrical exhibition. They 
show an alternating current machine, which al- 
though new has a very familiar air, for the field 
magnets follow the design of the Ferranti generator, 
and the armature resembles the strip-wound ma- 
chines of Messrs. Siemens Brothers. The framing 
iscast in two pieces with the cores of the electro- 
magnets in position. Upon these there are slipped 
bobbins of insulated wire so arranged that’each pole 
has a pole of the opposite name at either side of it, 
and in front of it. Between the two sets of magnets 
there rotates an armature consisting of two discs 
mounted upon a shaft, and carrying a number of flat 
oval coils of ribbon copper. These coils are wound 
uponthemselves without any core, with a layer of in- 
sulating material between the adjacent convolu- 
tions, and are clipped at one end between the two 
discs on the spindle, so that at a casual inspection 
the armature appears to be of the Ferranti type. 
The ends of the coils are connected to two collector 
rings which run in contact with segmental blocks 
from which the current is led away to the lamps. 
These are 260 in number, and are arranged four 
in series, the machine giving a current with an 
electromotive force of 200 volts, and the lamps re- 
quiring 50 volts each. The generator is excited by 
a small dynamo of the Gramme type. 

Messrs. Clark and Bowman, of Brixton, whose 
arc lamps we have already described and _illu- 
strated,* illuminate the west corridor with ten 
lights, the current being generated by a Phoenix 
dynamo. Mr. 8. J. Mackie lights part of Old 
London with five Lea lamps,+ and forty incan- 
descence lamps fed by Gramme machines. This 
system has already been described in our columns. 





THE UNCHAGAH, THE GREAT RIVER 
OF CANADA. 
(Continued from page 207.) 

Art the foot of the portage is an old post of the 
Hudson’s Bay Company, not now used, called the 
Hope of Hudson ; and 40 miles east of this, where 
the river is clear of the Rocky Mountains, is the 
old Fort St. John. Just below this a large river, 
called the Pine, comes in from the mountains on the 
south, and up this valley, and a corresponding 
depression in the main chain, the survey was car- 
ried for the railway which led tothe discovery of a 
low pass in the Rocky Mountains, only 2440 ft. 
above the sea, and 1186 ft. lower than the Yellow 
Head Pass. The Pine River is a stream 150 yards 
wide, flowing with a rapid current of five to seven 
miles an hour in the bottom of a valley a mile and 
a half wide, sunk to a depth of 800 ft. and 900 ft. 
* See ENGINEERING, vol. xxxvii., page 77. 

+ Ibid., vol. xxxiv., page 627. 











below the surface of the prairie. Amongst the 
rocks on the east branch four seams of bitu- 
minous coal are exhibited, lying nearly horizon- 
tally in the bank of the river, amongst massive 
grey limestone interstratified with beds of dark 
shale, with numerous plant remains, mostly the 
stems and branches of trees, the bark being repre- 
sented bya thin streak of bright coal, and the 
woody fibre being always decayed away and re- 
placed with sand. The survey for the railway made 
the distance between the mouth of the Pine River 
and the Summit Lake, near the Frazer, 172 miles, 
which is considerably less than one-half the distance 
by the river with the acute elbow where it joins the 
Finlay, and the tortuous channel of the Crooked 
Creek. Another Pine River, which was explored 
by Professor Selwyn, comes into the main stream 
at Fort St. John from the north, and the character 
of the land is the same fine undulating prairie that 
is found allalong the Peace River. He says in his 
report : ‘‘ The country is covered with the richest 
herbage of astonishing luxuriance, and I have seen 
nothing that at all equals it on the Saskatchewan 
(three to four degrees further south), both the soil 
and the climate here being considerably better.” 
Below Fort St. John, 70 miles distant, is 
Dunvegan, the principal Hudson’s Bay station in 
this district, standing on the north side of the 
river, and 800 ft. above it. The river opposite Dun- 
vegan is 550 yards wide, flowing in a deep valley 
23 miles across, 700 ft. below the average level of 
the prairie, which is here unbroxen as far as the 
eye canreach. The old French voyageurs called 
this place, which was formerly the limit of the 
operations of the original Fur Company, the Fort 
of the Grande Prairie, but the Scotch followers of 
Mackenzie, who spent the winter here in his memor- 
able journey across the continent, and left it to 
discover the passage through the mountains, the 
Finlay, and the Frazer, called it Dunvegan, in 
memory of the old Scotch stronghold to which 
some of them had been attached. This is the 
future centre of the wealth of the north-west. For 
hundreds of miles the great river here flows with a 
placid, even current of from two to three miles an 
hour, with its surface unbroken excepting by an 
occasional wooded island, sweeping eastward in ever 
graceful curves. To the north, a thick forest protects 
it from the hyperborean blasts; to the west the 
Rocky Mountains shelter it from the cold Pacific 
breezes, and relieve the surcharged clouds of their 
aqueous burden. Coal, salt, gypsum, sulphur, and 
sal-ammoniac are products of neighbouring localities 
drained by affluents of the river. Limestone is 
abundant, and underlies the whole, whilst sand- 
stone of excellent quality for building is exposed at 
every bluff, and almost at each bend in the river. 
On either side stretches the great rich prairie buried 
under a profusion of uncropped herbage, a soil of 
unsurpassed fertility, a mild salubrious atmosphere, 
a wild flora of astonishing rankness, wonderful 
variety, and tropical luxuriance. Wild peas and 
vetches grow to an enormous height, and form in 
places almost impenetrable thickets, whilst grasses 
of a hundred species cover the whole region with 
a thick mass of vegetation from 3 ft. to 5 ft. 
in height. Owing partly to the length of the 
days, and cloudless skies supplemented by 
heavy dews, and possibly to the great diurnal 
range of of the temperature, which varies from 
45 deg. at sunrise to 80 deg. at noon, the growth of 
everything is extremely rapid. The surveying 
party were regaled on July 21 on new potatoes, 
fully grown, planted on May 1. The oats and 
barley put into the ground at the same time were 
then 5ft. high, and the grass when cut was over 
3ft. in length. Professor Macoun, the botanist 
attached to the Geological Survey, says: ‘‘ It would 
be folly to attempt to depict the appearance of the 
country, as it was so much beyond what I ever saw 
before that I dare hardly make use of truthful 
words to portray it. The country passed over to 
the north-west bears a vegetation similarly luxuriant, 
and Rainy River and Little Slave Marshes (200 
miles to the south-west) are the only regions known 
to me that are in any way comparable to it. The 
soil must be exceedingly rich to support such a 
vegetation year after year, and the early summer 
temperature must be high for it, at this period, to 
be so far advanced.” From the diary that has been 
kept at the Hudson’s Bay fort it appears that from 
the middle of April to the first week in November 
the ground is fit for the plough, that the winter is 
actually shorter on the Peace River than in Mani- 
toba, and that 1200 miles north-west of Fort Garry 





a milder temperature prevails than at that point- 
Mr. Marcus Smith, acting chief engineer to the 
Pacific Railway, describes the same country, which 
he approached from the south. ‘‘ Stretching away,” 
he says, ‘‘ east, west, and north as far as the eye 
can reach, there appears a vast undulating grassy 
plain, rising in places to slowly rounding hills. 
During three days, whenever the trail was left, 
great difficulty was experienced in forcing a way 
through thick masses of grass and pea vine, 3 ft. to 
4 ft. in height, and sometimes reaching nearly to 
the horses’ backs. This character of country ex- 
tends for 400 miles in length and 300 in breadth.” 

Three hundred miles south of Dunvegan, and 
within the Rocky Mountain range, rises the great 
Arthabasca, in volume not much inferior to the 
Peace River, and in length, till they both debouch 
into the Arthabasca Lake, not less by its course 
than 1000 miles, although a direct line from its 
head to its outlet would not exceed 600 miles in 
length. But it sweeps through the prairie like a 
bow bending to the south, and as the Peace below 
Dunvegan turns north, the included district between 
the two is in one part 600 miles across. The whole 
of the land between these, so far as known, is of 
the same luxuriant, prolific description. Midway 
between them, in latitude 553, and between the 
parallels of 114 and 116 of west longitude, is Lesser 
Slave Lake, a magnificent sheet of limpid water, 
75 miles long and 10 wide, surrounded by a district 
of surpassing fertility. The Hudson’s Bay Com- 
pany have for years turned out their horses here for 
the whole winter, a proceeding that in any of the 
older parts of Canada would insure their destruc- 
tion, but in this north-western climate they grow 
fat in their winter quarters, and are captured again 
in the spring in the best condition. The wild grasses 
here grow 6 ft. in height, and so thick that in the 
early summer a horse can scarcely force himself 
through them. Sheltered by these they revel in 
their hybernal feeding ground, regardless of the 
snow or the cold, which, however, as compared 
with other districts 5 deg. and 6 deg. further south, 
can never be equally severe. 

About 70 miles below Dunvegan, the river, flow- 
ing with the same regular current, and with its 
channel 600 ft. below the prairie level, turns north- 
east, and receives the waters of the Smoky River, a 
large affluent 300 miles long, running north from 
the Rocky Mountains, of which it drains a con- 
siderable length of their eastern slopes. Like the 
parent stream, it runs in a broad valley cut through 
the prairie to a depth of 600 ft. and 700 ft. below the 
surface, and it unwaters over 5000 square miles of 
country, a large part of which is the same rich 
alluvial land that borders the Peace River. It de- 
rives its name from a peculiar smoke, or ‘‘ bocannes,” 
which rises in places from the ground, and has 
hitherto been supposed to be derived from the 
spontaneous combustion of beds of lignite under- 
lying the district. This seems now to be disproved, 
and the bocannes are probably derived from the 
combustion of beds of sulphurousshales. The high 
banks of the river, frequently exposed by land 
slides, nowhere indicate the presence of coal or 
lignite. Where the fires have burnt out, the cliffs 
present varied shades of red, yellow, and white, and 
where the vapour is still issuing from the ground 
there are patches which at a distance look like 
snow and sulphur, dead white and brilliant yellow ; 
the analysis of this_residuum shows nearly equal 
proportions of free sulphur and of sal-ammoniac. 
There is, however, still an unexplained phenomenon 
in the cause of these subterranean fires, and the 
material upon which their energy is exerted. 
Below Fort St. John the shales are seen on the 
river bank coated with a white efflorescence ; this 
also has been assayed by Mr. Christian Hoffmann, 
the chemist of the Geological Survey, who found in 
it 51 per cent. of sulphate of soda (Glauber’s salts) 
and 27 per cent. of sulphate of magnesia (Epsom 
salts), the residue being water with a little sulphate 
of lime. 

The Unchagah below its confluence with the 
Smoky River turns north, and the Grande Prairie, 
with its rich alluvial covering of herbaceous wealth, 
is exchanged on its west side for a dense forest and 
a poorer soil, but to the east it still retains its agri- 
cultural capabilities, whilst the climate is in some 
respects even more mild and favourable. The 
height of the banks of the river is however gradually 
reduced, and from 800 ft., the elevation of the 
prairie over the river at Dunvegan, it is not over 
200 ft. in height at Battle River 200 miles lower 
down, and at the Vermillion, 200 miles still further 
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north, the banks are little over 50 ft. above the 
ordinary river height. The scenery is however 
still very beautiful, and the red sandstone cliffs rise 
on either side, weathered into the most fantastic 
shapes and of an endless variety. The gravel 
beaches in the bed and on the sides of the river 
now cease, and the channel winds about in the 
summer amongst fringes of sandbanks, which melt 
gradually into grassy slopes, first on one side of the 
river and then on the other. The course of the 
river in this northern reach is singularly tortuous, 
and though generally north, at its confluence with 
the Battle River, 130 miles below the Smoky, and 
which comes in from the south, the main river is 
itself running south, and its affluent, turning 
round in sympathy, enters the main stream from 
the south-east. In consequence of the sharp bends 
in the river, which are so excessively tortuous that, 
at one place, called Wolverine Point, it describes 
nearly a circle, the melting ice forms apparently 
heavy ‘‘ jams” across the channel, and the marks 
on the banks indicate that in some parts the water 
has been raised 30 ft. above its normal level, before 
the ‘‘jam” has given way, or the rising water has 
forced an outlet for the imprisoned floods. Below 
Wolverine the current, which has been constant 
from Hudson’s Hope at three to four miles per 
hour, ceases, and from this to 100 miles below 
Vermillion is imperceptible. 

Vermillion is an important post of the Hudson’s 
Bay Company, and its white buildings are anxiously 
looked forward to by the voyageurs, whose frail canoes 
and boats, adapted for the ordinary up-river naviga- 
tion, are often found sadly deficient in strength and 
stability for the great waves that frequently agitate 
the bosom of the Unchagah, here fully a mile in 
width. The fort is almost the most northernly 
— touched by the portion known as the Peace 

iver, being in latitude 58.45, nearly 3 deg. north 
of Dunvegan, but Professor Macoun found barley 
and vegetables further advanced, the former having 
been cut on the 6th of August, fully ripe, although 
sown on the 8th of May, or just ninety days in the 
ground. The heads were from 4in. to 6in. in 
length, and full of large grains of a beautiful colour, 
and both wheat and barley as good samples as he 
had ever seen, and scarcely inferior to the parcel 
grown in latitude 59 deg., which took the prize at 
the Centennial Exhibition. The country round the 
post is a plain elevated from 50 ft. to 100 ft. above 
the river, covered on the western side, as far as the 
eye can reach, with an aspen forest, which extends 
back to the Cariboo Mountains 40 miles distant. 
On the east bank is the prairie, the soil a rich 
alluvium, and the subsoil a mixture of gravel and 
red clay, which gives its name to the river at the 
confluence of which with the Peace the fort is 
situated. Where the ground has been burnt over 
it is covered with a thick growth of raspberry 
bushes, and the flora shows that the climate here 
is milder and warmer than at Dunvegan or St. 
John. 

(Zo be continued.) 








THE HEALTH EXHIBITION. 
EpvucatTionaL Exuipits.—No. VI. 

Tue Technical College, Finsbury, hasa large and 
interesting collection of exhibits. They come, in 
great measure, from the laboratories of this young 
but vigorous institution, and have, therefore, a 
much greater value than the sets of apparatus, fresh 
from the makers’ workshops, which we find in 
certain other parts of the Educational Section. 

The Finsbury College was founded in the be- 
ginning of the year 1883. In the opening address. 
the director, Mr. P. Magnus, sketched the object 
and scope of the foundation, stating that whilst the 
utilitarian side of education has been kept constantly 
in view, ‘‘the methods of instruction adopted are 
such as will, at the same time, stimulate and develop 
the reasoning faculties of the pupil.” 

It is now conceded that any branch of science 
efficiently taught has an educational as well as a 
technical value. The methods followed in the 
Finsbury College seem eminently calculated to 
insure this twofold advantage ; for, however useful 
may be assisting at lectures and demonstrations, 
taking notes, and submitting them to professors 
for revision, they are not here considered sufficient 
and final. All this work, which is indeed excel- 
lent, is supplemented by actual experiments and 
precise measurements made by the young men 
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the institution. Individual effort is stimulated and 
attention maintained by making them work in 
groups of two or three, and requiring each to give 
a detailed account of the apparatus and arrange- 
ments, to tabulate results and interpret observations, 
to plot curves from the numerical data obtained, 
&c. The aim of the professor in the chemical 
laboratory is likewise to accustom the students to 
observe accuratelyand explain correctly, rather than 
to make them proficient analysts. 

After two years of such thorough instruction in 
the elementary principles of mechanics, physics, 
chemistry, and some of the more technological 
subjects, the student is well prepared to enter 
upon the advanced courses of the Central Institu- 
tion. 

The exhibits from the Finsbury College cannot 
but prove interesting both to the student and the 
teacher of science. The one will tind a series of 
models illustrating familiar propositions, whilst the 
other cannot fail to derive some profit from appa- 
ratus and appliances which embody the ingenuity of 
experienced teachers. 

In the mechanical section there are well-made and 
workable models designed to make clear the prin- 
ciples involved in the parallelogram and polygon of 
forces, as well as the resultant, in magnitude and 
position, of two like parallel forces. There are also 
the familiar forms of apparatus for studying the 
laws of sliding friction, of spiral springs, of cen- 
trifugal force, the moment of inertia, and the 
times of oscillation of vibrating bodies. 

These models are all made with a view to the 
wear and tear to which they will be inevitably sub- 
jected. The visitor will not fail to notice that each 
carries a slip containing printed instructions relating 
to the manner of carrying out the particular mea- 
surement for which it is intended. This appears to 
be a commendable method for young, inexperienced 
students ; with those who are more advanced it 
would seem better to encourage thought and elicit 
ingenuity by requiring them to collect and suitably 
put together the apparatus which they need for 
their investigation. 

The section of heat contains a collection of appa- 
ratus used in determining the specific heat of bodies, 
the relation between the pressure and temperature 
of air under constant volume, and its expansion 
under constant pressure. 

There is a large and beautiful model of Otto’s gas 
engine, as also a sectional model of a steam engine 
constructed especially to show valve motion. 

The electrical section is especially interesting. 
The instruments are, in most cases, arranged in 
sets, each of which illustrates some particular mea- 
surement. Thus the student of electricity may 
examine the apparatus and connections for measur- 
ing the resistance of conductors, the charge of the 
ohmic resistance with temperature, the heat de- 
veloped in aconductor by the passage of a known 
current, the distribution of magnetism in a perma- 
nent bar magnet, and the magnetic intensity pro- 
duced at the end of a soft iron bar by a constant 
current flowing through a coil placed at different 
parts of the bar. 

The theory of the galvanometer is stripped of its 
greatest ditticulties by two models so contrived that 
fairly good numerical data illustrating the law of 
sines and of tangents may be obtained with a little 
care. 

In various parts of the rooms attached to the col- 
lection from the Finsbury College, will b2 found 
specimens of modelling and wood carving done in 
the Technical Art School, Kennington. This school 
belongs to the City and Guilds of London. It pro- 
vides courses of drawing, painting, modelling, and 
engraving. 
during the daytime in the Lambeth potteries of 
Messrs. Doulton. 

Nor are the advantages of the Finsbury College 
confined to day students. Evening classes have 
been opened in which instruction is given in 
physics, mechanical engineering, the application 
of chemistry to the leading industries. Special 
facilities are also afforded for forming classes 
adapted to the wants of masons, cabinet makers, 
lithographers, decorators, and designers of all kinds. 
The Finsbury College has already given a con- 
siderable impetus to technical studies ; and, in con- 
nection with the Central Institution, which will be 
opened in January next, will supply that thorough 
training which will stimulate industries, and enable 
our artisans still better to hold their own against 
the foreign competition which is beginning to be 





themselves in the workshops and laboratories of 


Several of its students are engaged | P 





NOTES. 
Tue Wortwp’s TELEGRAPHS. 

Tue telegraph appears to have made more pro- 
gress in the United States than in any other 
country. The number of American. telegraph 
oftices in 1882 was 12,917, and the number of tele- 
grams forwarded during the year was 40,581,177. 
The number of telegraph offices in Great Britain 
and Ireland in 1882 was 5747, the number of tele- 
grams forwarded being 32,965,029. Germany had 
10,803 oftices, the number of telegrams forwarded 
being 18,362,173. France had 6319 offices, the 
number of telegrams forwarded being 26,260,124. 
Russia had 2819 offices, the number of telegrams 
forwarded being 9,800,201. Belgium had 835 
offices, the number of telegrams forwarded being 
4,066,843. Spain had 647 offices, the number of 
telegrams forwarded being 2,830,186. British 
India had 1025 offices, the number of telegrams 
forwarded being 2,032,603. Switzerland had 1160 
oftices, Italy 2590, and Austria 2696. The number 
of telegrams forwarded in these three last-mentioned 
countries was 3,046,182, 7,026,287, and 6,626,203 
respectively. 

Tue British Iron Trape. 

The returns of the British Iron Trade Association 
show that the make of pig iron in the United 
Kingdom for the half-yearending June 30, amounted 
to 3,991,220 tons, against 4,138,225 tons in the 
same period of 1883, showing a decrease of 147,005 
tons. Five districts only exhibit an increase—West 
Cumberland, Lancashire, Lincolnshire, North- 
amptonshire, and Notts. The chief falling off is in 
Cleveland and Scotland, which are accountable for 
93,083 tons and 42,956 tons respectively, while 
Derbyshire figures for 37,902 tons. During the 
same period the stocks of pig iron have increased 
10,429 tons, the amount at the end of the half- 
year being 1,425,343 tons. The total consumption 
for the half-year has been 3,980,791 tons, being at 
the rate of 7,961,582 tons per annum, or 487,786 
tons per annum less than in 1883. The production 
of Bessemer steel ingots during the first half of 
1884 was 637,843 tons, while in the whole of 1883 
it was 1,553,380 tons. The steel rails amounted 
to 426,415 tons, against 1,097,174 tons during the 
previous twelve months. The returns of forge, 
foundry, hematite, and spiegel iron are not suf- 
ficiently complete to afford materials for a comparison 
with the last year’s output. 


Heatinc Errect or Evecrric Currents. 

An interesting paper on this subject has been 
communicated to the Royal So-iety by Mr. W. H. 
Preece. With bare platinum wires of small dia- 
meter, the general law governing the ratio between 
the current strength and the diameter of the wire, 
when the latter is raised to a definite temperature, 
and where radiation is free, appears from Joule’s 
law to be that the current should vary as the dia- 
meter x Y diameter orc = d Vd, Both the results 
of Mr. Preece’s experiments tend to show that the 
current varies as the diameter. Platinum wires 
are however liable to flaws which practically reduce 
their effective diameter. Mr. Preece has also de- 
termined the strength of currents which produce 
self-luminosity in wires of different kinds and 
sizes. These currents were measured by finding 
the difference of potential at the ends of a thick 
German silver wire, whose resistance was .0157 ohms 
inserted in the circuit. The results with copper, 
Swedish wrought iron, German silver, and platinum 
wires, showed that the law c= dv d held very 
well for all these wires, except withthose of platinum, 
the point of low red heat being taken as the fiducial 
oint. The temperature of a wire which becomes 
self-luminous has been given by Draper as 977 deg. 
Fahr., and by Daniell as 980 deg. Fahr. The ex- 
ception in the case of platinum: may account for its 
exception to the law in the former experiments. 
Mr, Preece infers from his experiments that electric 
light wires should be made large enough to avoid 
the possibility of heating them above normal tem- 
peratures, otherwise points of danger are easily 
reached by increments of currents. 


A Germ FILter ror WATER. 
The tendency of research is to show that the 
germs believed to cause so many diseases are not 
found in the air, except under exceptional circum- 
stances, but exist chiefly in water. This is pro- 
bably due to the fact that rain and _ filtration 
eventually bring the products of fermentation and 
decomposition into the watercourses. Water may, 





so keenly felt. 


therefore, be considered as one of the principal 
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agents in the propagation of such diseases ; and M. 
Chamberland has recently turned his attention to 
the production of a microbe filter, which would 
purify water not only from its mineral but its 
animal impurities. M. Pasteur has employed a 
porous vase of baked porcelain to separate microbes 
from the medium in which they are generated, and 
this is the basis of M. Chamberland’s filter. The 
latter has observed that water filtered through one 
of these vases contains neither microbes nor their 
germs; and the proof of it is that such water can 
be added in any proportion to susceptible liquids 
without causing any change in them. The appa- 
ratus of M. Chamberland, which was recently 
brought before the French Academy of Sciences, 
can be fitted directly to any water pipe, and acts 
by the pressure existing in the latter. Under a 
pressure of about two atmospheres, which is the 
pressure in M. Pasteur’s laboratory, M. Chamber- 
land obtains with a single porous tube or “ filtering 
candle” (as he calls it) 20 centimetres long and 
25 millimetres in diameter, some 20 litres (about 
4 gallons) of pure water per day, that is to say, a 
sufficient quantity for the uses of an ordinary house- 
hold. By multiplying the number of candles or 
filter pipes, so as to form sets or ‘‘ batteries” of 
them, a supply of pure water sufficient for a school, 
hospital, works, or barracks, can be obtained. The 
filter, therefore, is of a practical kind, and being 
simple and inexpensive, will supply a much felt 
want. The filter is cleaned by brushing its external 
surface, and plunging it into boiling water, or by 
heating it directly in a fire to destroy the organic 
matter lodged in it; and properly cleaned, the 
same tube will last indefinitely. While upon this 
subject we may mention that electricity has been 
suggested as a meansof ridding water of microbes, 
and a filter which electrifies the water has actually 
been designed and constructed. 
A Frxep AstronomicaL TELESCOPE. 

A modification of Loewig’s great telescope has 
been devised by M. Hermite, and submitted to the 
French Academy of Sciences. The instrument 
mounted as an equatorial comprises two parts, one 
movable the other immovable. The immovable 
part is a telescope tube directed parallel to the axis 
of the world. The movable part comprises the 
objective and divers accessories which allow the 
observation of all parts of the celestial vault by aid 
of two movements communicated to them at will 
by toothed wheels; one of these wheels receives 
the parallactic movement. The objective is placed, 
not perpendicularly to the axis of the tube as 
in the ordinary telescope, but parallel to that axis 
and in a box of triangular section with the tube 
of the telescope entering one of its walls with gentle 
friction. The wall perpendicular to the latter 
carries the objective, and the third wall inclined at 
an angle of 45 deg. carries a plane mirror on it 
which receives the rays coming from the objective 
and reflects them up the interior of the telescope 
tube to the ocular lens. The box is closed laterally 
to forbid the introduction of outside rays. It 
follows from this construction that by turning the 
box round the tube of the lunette or telescope tube, 
the observer can see all points of the sky situated 
on the celestial equator. This movement of rota- 
tion corresponds, therefore, to that of an equatorial 
round the axis of right ascension. To obtain the 
second movement of rotation corresponding to that 
of an equatorial round the axis of declination, a 
new box carrying a mirror inclined at 45 deg. to the 
objective can be moved circularly round the latter. 
This box is open in front of the mirror ; conse- 
quently the first or interior mirror and the objec- 
tive can move in a plane perpendicular to the tube 
of the lunette, while the second or external mirror 
which receives all the rays before they are sent to 
the observer possesses two movements, one in a 
plane also perpendicular to the tube of the lunette, 
the other in a plane at right angles to this latter 
movement. As in M. Leewig’s instrument the 
observer can be comfortably seated at his work, the 
tube of the lunette can be constructed in masonry 
if necessary, and as only the movable part, which is 
very small, requiring protection, the expense of a 
dome is saved. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 22, 1884, 
Tue drop of steel rails to 27 dols. to 27.50 dols. in 
small lots, and something less for large lots, has re- 
sulted in the placing of a good many heavy orders, 
aggregating from 125,000 to 150,000 tons, within the 
past two weeks, The market is very unsettled, and it 





is rumoured that 25 dols. have been accepted in Pitts- 
burgh, but this rumour gains no credence here. It is 
probable that 26 dols. has been the basis on which 
some of the large business has been done, and there are 
now several parties negotiating for considerable stocks 
for late fall or winter delivery, and very low prices 
only will be paid by them. But, with all the business 
done and in prospect, there will not be enough to keep 
all the steel rail making capacity employed. The 
question of a suspension of pig iron making in all the 
furnaces of the country during September, is still 
talked of, butit is not likely that anything will come 
of it. There are too many furnace companies who 
would refuse to join in any such movement. There has 
been a good deal of speculative inquiry for pig iron 
within a few days, but the prices offered for standard 
and special makes are as low as those at which the 
most inferior stuff is selling, and the companies making 
good irons are determined to obtain present prices or 
accumulate stocks. Fair qualities of foundry iron have 
sold at 19.50 dols. for No. 1, and 18 dols. for No. 2, 
with forge at 17 dols. Most of the business reported 
is in very small lots, for immediate requirements, 
owing to the feverishness of the market, and the 
dull demand for finished products. A good many bar 
mills are idle, and others are working single turn, but it 
is generally believed that there will be an improvement 
in demand, which will warrant starting up double 
turn by the middle of September, or the Ist of October 
at latest. Foreign irons are in very light request. 
There has been some inquiry and a little demand for 
special makes of Bessemer, which have sold at 20 dols. 
to 21 dols. ; ordinary makes, 19 dols. to 19.50 dols. 
nominally. Spiegeleisen would sell at 27 dols. for 20 
per cent., but is quoted 1 dol. higher, and no sales are 
reported. Arrivals of Scotch iron are growing lighter, 
and there is very little demandhere. The demand 
for bridge and construction iron continues steady. 
About 3000 tons have been ordered within the week ; 
there are some good-sized specifications now before 
our manufacturers, and they expect to be kept fully 
employed throughout the fall. There is a general de- 
crease of orders at the car works, and within a week or 
two three or four of the larger works have shut down, 
but Penifsylvania works are better fixed, and are most 
of them busy. The Baldwin Locomotive Works in 
this city now employ 2000 hands, instead of 3000 as a 
few months ago. They are turning out six or seven of 
their fine locomotives each week, and are at present 
completing an order for 25 for Australia. The ship- 
yards are not as full of orders as usual. Shipbuilders 
report very few heavy orders, but along the Delaware 
a great deal of tonnage is being constructed for the 
Gulf and Pacific coast traftic. The Cramps are at pre- 
sent employing 1600 men, and are completing some 
very fine vessels for the Morgan line, to ply between 
New York and New Orleans. 





INEFFICIENT CONTINUOUS BRAKES. 
To THE EpiToR OF ENGINEERING. 

Str,—The recent accident which occurred near Red- 
ditch, on the Midland Railway, once more directs attention 
to the danger and inefficiency of their so-called automatic 
vacuum brake, more generally known upon the railway as 
the ‘two minute leak-off system.” Major Marindin’s re- 
port has now been published, and the facts appear very 
simple. The leading and trailing wheels of an engine 
having a long rigid wheel base Jeft the line when running 
round a very sharp curve. I saw the permanent way and 
the engine after the accident, but both seemed to have 
been in good order ; but it is the absence of brake power 
to which attention should be directed. 

A non-automatic steam brake was fitted to the driving 
and trailing wheels of the engine, and to all six wheels of 
the tender. The whole of the carriages were fitted with 
the leak-off system. This brake is supposed to be under the 
control of the driver, guards, and self-acting in case of 
accident. The facts, however, furnish a very different 
account. 

It has often been pointed out in articles which have 
appeared in your columns that this brake has but one 
store of power, therefore if it be used once that power 
is exhausted, and the brake leaks off of itself in less than 
two minutes. In practice it very frequently leaks off 
and is rendered useless while a train is still running, 
the final stop is then made by the steam brake on 
the engine and tender only. Such an amount of time 
is required to obtain another store of power with 
the ejectors that the brake is perfectly useless if required 
for a second or third application. In cases where several 
signal boxes or junctions are near together, a driver uses 
his one store of power to slacken at the first, then signals 
are lowered, and the train runs forward to the next box 
without there having been time to obtain a second 
vacuum. Major Marindin reports, ‘‘ The evidence, 
as well as the distance run by the engine after leav- 
ing the rails, shows that the automatic vacuum brake 
was of very little service, owing to want of power. It had 
been used just previously to check speed at the signal-box, 
and, as often happens, when required again immediately 
it was found wanting.” 

The question has often been asked whether the directors 
of the Midland really know and understand the dangerous 
character of the brake employed upon their trains? It 
has been generally supposed that they do, but recent 
circumstances appear to throw some doubt upon the sub- 
ject. One of these gentlemen called upon me a few days 





ago to ask for impartial information as to the construction, 
practical working, and defects of the brake, also asking 
why failures are constantly mentioned in ENGINEERING, 
Enyineer, Railway Review, and other papers, yet that from 
the Board of Trade returns this brake would appear almost 
perfect. There is, and can be, but one expianation, viz., 
the failures are not reported to the Board of Trade, and 
the directors appear to be quite in the dark. Sooner or 
later this ‘‘ leak off” system will cause a. fearful disaster, 
it hastalready given many serious and emphatic warn- 
ings; it istherefore to be hoped the directors will take 
steps to remove such a dangerous appliance without wait- 
ing for further loss of life, accident, or failure. : 
have, &c., 
CLEMENT E. STRETTON. 
40, Saxe Coburg-street, Leicester, Aug. 30, 1884. 








THE ROYAL POLYTECHNIC SOCIETY OF 
CORNWALL. 
To THE EpiToR OF ENGINEERING. ! 
Srr,—Will you kindly allow meto say a few words in 
reply to Mr. H. S. Mackenzie’s letter in your issue of 
August 29th? Mr. Mackenzie charges me with omitting 
words from the quotation I made from the President's 
speech in announcing the awards, and infers that the 
words which he says I have omitted would have alto- 
gether altered the sense. I beg to say I have not omitted 
a single word, but have given the President’s words abso- 
lutely as they were reported. My quotation was made 
from an entirely independent source, viz., the Western 
Daily Mercury of Plymouth, and with all respect to Mr. 
Mackenzie, 1 place infinitely greater reliance upon a 
report in the public press, which is obviously entirely dis- 
interested, than upon a report which may have been 
added to, or subtracted from, to suit opinions and cir- 
cumstances arrived at after the President’s address was 
delivered. It would be an insult to the President to 
doubt that he knew his own mind, and also that he 
knew what he was talking about when he spoke the 
words which I have quoted from the Western Daily 
Mercury. 
I am, Sir, yours respectfnlly, 
RicHarD TANGYE, 
(Chairman, Tangyes Limited), 
Cornwall Works, Birmingham, Sept. 3, 1884. 








QUEEN CHARLOTTE’S ISLANDS. 
To THE EpiToR OF ENGINEERING. 

Srr,—I have read your description of (jueen Charlotte’s 
Islands with great interest, and have no doubt that they 
are able to support a large population. 

I would take the liberty of calling your attention to the 
way land is sold in such colonies, as for instance Australia 
and New Zealand, where each colonist is allowed to buy 
a square mile for himself and the same area for each of his 
children at the rate of 1/. per acre, and thus even the 
largest colony is fully occupied by a comparatively small 
number of people, all later comers having no better 
chance than in the old world, because the first colonists 
know as well as possible that the value of the land will 
increase and buy more than they use in hopes of selling it 
at a large profit. 

Now, why does the Colonial Government sell the land ? 
They have got it, why do they not keep it and lease it 
out on rents that are to increase with the value of the 
land? The interest of the leaseholder could easily be 
guarded, and he might cultivate, build on, and improve 
the land with as great security as if he had bought it. He 
would be a farmer only with the difference that he paid 
his rent to the Government instead of paying it toa private 
individual; he would have all the advantages of the former 
in not having to invest capital in buying land, and the Colc- 
nial Government would have a great and increasing yearly 
income, that would cover all their expenses without the 
necessity of imposing any other taxes. 

Such a course would involve no hardship to any one ; 
there are at present, as far as I understand, no landowners, 
and the advantage is so evident that it cannot fail to com- 
mend itself to every one that takes an interest in the deve- 
lopment of these splendid colonies. The money that in 
other countries is wasted to keep a small part of the 
nation in an unnecessary and injurious luxury would 
there be applied to cover the public expenses, build rail- 
ways, and execute other public improvements, while the 
colony could enjoy absolutely free trade and freedom 
from any other kind of taxation, 

tT. A. E. 








THE UTILISATION OF SLAG. 
To THE EpiToR OF ENGINEERING. 

S1r,—I notice that in your last week’s issue, your Mid- 
dlesbrough correspondent calls attention to the ever- 
growing accumulation of slag in that district, and states 
that the ironmasters greatly desire some method of get- 
ting rid of it at a small cost. He says that although 
bricks, roads, flags, and embankments have been made of 
this material, and although millions of tons have been 
used in the formation of breakwaters, yet the heaps grow 
into mountains, and the mountains are constantly in- 
creasing. Now it is not probable that any use will be 
discovered that will absorbthe slag already in existence. 
But for the future there will be an opening for very large 
quantities in the manufacture of Portland cement, accord- 
ing to my process, which has been more than once noticed 
in your columns and which will shortly be put in practice 
on alarge scale in more than one centre of the iron in- 
dustry. Hitherto cement has been almost exclusively 
manufactured on the banks of the Thames and the Med- 
way, from chalk and _ river mud, the latter supplying the 
silicaand alumina. Good Portland cement is a compound 
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of silicate of lime and alumina in about the following 
proportions: Lime, 62; silica, 22: alumina, 8; oxide of 
iron, 3; potash, soda, magnesia, &c., 5. Now slag con- 
tains about 38 per cent. of silica, 22 per cent. of alumina, 
and 31 per cent. of lime, without any of the organic 
matter which gives ordinary cement its dark and ob- 
jectionable colour. When slag sand, obtained by run- 
ning melted slag into water, is mixed with chalk or lime- 
stone and burnt at a moderate temperature, it produces 
a pure white cement which will compare in every respect 
with the best manufacture on the Medway. It is much 
stronger, as has been shown by repeated tests, while the 
cost of manufacture is less, because since the slag has been 
so thoroughly burnt in the blast furnace it does not again 
need a high temperature, and no hard clinker is produced 
to be ground with difficulty. 

The demand for Portland cement is constantly grow- 
ing in this country, while the export trade is enormous, 
and the two together could absorb very large quantities 
of slag every year. In the Middlesbrough district the 
manufacture could be carried on under most favourable 
conditions ; slag is to be had for nothing, coal is cheap, 
and limestone easily obtained, while there is every 
facility for traffic either by sea or land. I should at all 
times be pleased to furnish any further information as to 
the details of the process. 

am, Sir, yours truly, 
FREDERICK RANSOME. 
Rushmere Lodge, Lower Norwood, September 2, 1884. 








INDIAN PUBLIC WORKS DEPARTMENT. 
To THE EpiIToR OF ENGINEERING. 

Srr,—Your correspondent ‘** A Civilian Engineer not a 
Cooper’s Hill Man” wishes to know where the actual rates 
of pay of officersof the Public Works Department are to be 
found. He will find them in the published ‘‘ Civil Lists” 
of the several local Governments and administrations 
which give the actual pay of all officers serving under said 
Governments. 

The ‘‘ remote period” is the year 1870, not so very 
remote after all. Staff corps men then in the department 
got the option of serving under the rules under which they 
joined; but six who joined between 1871 and 1875 
receive consolidated pay, and as regards these six I was in 
error, but I may remark that your correspondent did not 
write ‘‘as agencral rule staff corps officers get no military 
allowances ;” what he did write was, ‘‘ They are men who 
» work for ordinary pay without any military 
, neal the fact being that only about 25 per cent. 

0 sO. 

The classified list for December last shows one staff 
corps man as superintending engineer second class, and 
one third class (temporary rank), therefore my statement 
was perfectly correct. 

With reference to your correspondent’s last paragraph 
I am quite willing to meet him any day this month in 
London, and go through the whole of his statements with 
him, as the facts are very strongly in my favour, but 
to do so through the columns of your paper, even if you 
perinitted it, and to give all proofs would be extremely 
uninteresting to your readers, besides taking up consider- 
able space. 


September 2, 1884. Crvit ENGINEER. 








THE MECHANICAL EQUIVALENT OF HEAT. 
To THE EpItoR OF ENGINEERING. 

Srr,— Allowing ‘‘ H.” the elastic rebounds he writes of, 
or equivalent heat pulsation on arrestment of a free 
descent, I wish to distinguish betwixt these, and the 
weight raised, dashers moved (as in Joule’s experiments), 
or gaseous motions (heat pulsations) produced, during a 
restrained descent. 

The work done during a descent gives us Joule’s me- 
chanical equivalent (or, rather, ought to do). This, and 
the pressure experienced on arrestment of a descent, 
makes total work done, but I want to distinguish between 
the two portions of the total work. 

Yours truly, G. PINNINGTON. 

23, Chichester-street, Chester, September 1, 1884. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market was a 
turn better last Thursday, and 34d. of the previous day’s 
decline was recovered. Business was done both in the 
forenoon and in the afternoon at 41s. 34d. and 41s. 4d. 
cash, also at 41s. 54d. and 41s. 6d. one month, the top 
rices ruling at the close of the afternoon market. 
‘riday’s market was steady, with transactions done on 
forenoon ’Change at 41s. 4d. and 41s. 34d. cash, also at 
41s. 6d. and 41s. 54d. one month, the close being buyers 
at the lower quotations, and sellers wanting 4d. per ton 
more. Business was done during the afternoon at 
41s. 54d. and 41s. 5d. one month, also at 41s. 34d. cash, 
with sellers at the close asking 41s. 34d. cash and 41s. 53d. 
one month, and buyers offering 3d. lower per ton. Not- 
withstanding an unfavourable report in regard to the 
pig iron shipments — last week, there was a some- 
what firmer market on Monday, and the close showed an 
advance of 1d. per ton over last week’s closing quotations, 
Transactions were reported during the forenoon at 41s. 3d. 
and 41s. 33d. cash, also at 41s. 5d. and 41s. 54d. one 
month, the top quotations being asked by sellers at the 
close, with buyers offering 4d. per ton under. In the 
afternoon market 41s. 34d. cash and 41s. 54d. one 
month were paid, and subsequently there were sellers at 
41s, 4d. and 41s, 6d. cash and one month respectively, with 
buyers at 4d. lower per ton. The warrant market was 
again strong yesterday, and a further advance in prices 
was secured, the close showing a gain of 14d. per ton over 
the previous day’s closing prices. In the morning business 





was done at 41s. 44d. and 41s. 5d. cash, also at 41s. 6d. 
and 41s. 64d. one month, and the close was sellers at 
41s, 44d. cash and 41s. 64d. one month, and buyers at 4d. 
perton under. The afternoon quotations were 41s. 44d. 
to 41s. 6d. cash, and from 41s. Ghd. to 41s. 74d. one 
month, the market closing with sellers at 41s. Gd. and 
41s. 8d. cash and one month respectively, and buyers at 
4d. per ton less. Business was done to-day at 41s. 5d. up 
to 41s. 64d. cash, and at 41s. 7d. up to 41s. 84d. one 
month, the top quotations ruling at the close in the after- 
noon, with buyers near. Asarule the warrant market is 
very inanimate, for although a considerable quantity of 
iron changes hands from day to day practically all the 
business that is doing consists of the operations of the 
“* trade,” as the public still decline to take any interest in 
warrants, and without their support the market, in the 
present condition of trade, always inclines to droop after 
each little ‘“‘spurt.” Almost all the reports that are 
coming to hand, both from the Continent and from the 
United States, continue to be of a most unsatisfactory 
nature, there being no improvement in the demand 
sufficient to justify the expectation of an alteration 
for the better in the immediate future. So far very 
few orders of any consequence have been received 
from abroad to meet autumn requirements. Several of 
the special brands of pig iron continue firm in price, 
and some of them are rather scarce, but it is not antici- 
pated that up till the close of ths shipping season there 
will be any change in that respect. There are 94 blast 
furnaces in actual operation this week, one having been 
damped down at the Ardear Iron Works (Messrs. Merry 
and ,Cuninghame’s). At this time twelvemonth there 
were 114 furnaces blowing. Hematite pig iron is very 
much depressed, so much, indeed, that it is considered 
that the makers must be incurring heavy losses in selling 
at the present quotations. The shipments of pig iron 
from all Scottish ports last week amounted to 9539 tons, 
as compared with 9320 tons in the preceding week, and 
15,683 tons in the corresponding week of last year. 
To the United States there were shipped 1250 tons ; to 
Canada, 750 tons ; to Australia, &c., 100 tons ; to France, 
150 tons; to Italy, 100 tons: to Germany, 1585 tons; to 
Holland, 145 tons ; to Belgium, 130 tons; and to other 
countries lesser quantities. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
585,677 tons yesterday afternoon, as against 585,940 tons 
yesterday week, the decrease for the week being 263 tons. 


New Dredger for Ayr.—The great increase in trade of 
the harbour of Ayr having rendered it necessary that 
dredging operations should be carried on more extensively, 
the Ayr Harbour Trustees resolved some time since to 
procure a large new dredger, at a cost of about 17,000/. 
Messrs. M‘Knight and M(‘Creadie, shipbuilders, Ayr, 
have taken the contract for the dredger, and they have 
sublet the contract for the machinery to Messrs. W. 
Simons and Co., Renfrew. 


Troon Harbour.—With the view of improving the 
harbour at the port of Troon, on the Ayrshire coast, the 
Duke of Portland, who is the superior, has resolved 
to spend upon it a sum of about 10,000/. 


Lanarkshire and Ayrshire Railway.—The capital of the 
company recently formed to construct a continuation of the 
Caledonian Railway system to Ardrossan and other Ayr- 
shire ports has been fully subscribed, and the construction 
of the main line and of the Irvine and Kilbirnie branches 
will be proceeded with simultaneously. The new works, 
it is understood, will be commenced early next year. 


Clyde Shipbuilding Workmen.—Last Friday there was 
a very large pay-off in Messrs. James and George Thom- 
son’s shipyard at Clydebank, and considering the number 
of hands at present idle, the prospects of trade for the 
ensuing winter are certainly very bad, and but little 
hope is entertained amongst the men of the prospects 
reviving. Numbers of the men have recently left the 
district for Liverpool, Belfast, and other places. Messrs. 
Caird and Co., Greenock, have also lately paid off a large 
number of hands. Yesterday the rivetters in Messrs. 
Russell and Co.’s Kingston Shipbuilding Yard, Port- 
Glasgow, struck work on account of notice having been 
received from the employers that it was their intention to 
make a reduction in their wages. 


Trade at Kirkcaldy.—The various branches of the engi- 
neering trade at Kirkcaldy continue to be in a languid 
condition, and the closing of the Kinghorn shipbuilding 
yard is seriously felt in oe district. Messrs. Douglas and 
Grant have got some fairly good orders in hand, and there 
is an expectation of more being booked by and by. 


Clyde Shipbuilding Trade.—Last month’s launches of 
new shipping on the Clyde gave a total of 26,981 tons, or 
nearly 10,000 tons under the turn-out in the correspond 
ing month of last year, but 16,281 tons over the output in 
August, 1871. For the past eight months the totals are : 
194 vessels and 196,594 tons. In thecorresponding period 
of 1883 the output was 262,210 tons. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday, the market was 
again in a stagnant condition, there being no sign of a 
change for the better. No. 3 g.m.b. was offered at 
36s. 3d. and 36s, 6d. per ton f.o.b., and special brands 
continued to command 37s. The shipments of iron are 
disappointing, the total exports of pig from Middlesbrough 
during the month of August being 16,600 tons less than 
during the same month last year. This month, however, 
there is an improvement, 6000 tons having been exported 
on the first day. It is expected. that they will be main- 
tained on a large scale. 


The Make and Disposal of Pig Ivron.—To-day the Cleve- 





land Ironmasters’ Association issued from their offices at 
Middlesbrough the official returns showing the make and 
disposal of pig iron in the Cleveland district, which com- 
prises the whole of the North of England, during the 
month of August. Of 156 blast furnaces, 98 have been in 
operation, and they have produced a total of 201,763 tons, 
an increase of 42 tons on the previous month. The total 
stocks now stand at 292,594 tons, an increase of 15,075 
tons. The stoppage of the Eston Steel Works has con- 
tributed largely to this fact. There has been a great de- 
crease in shipments, only 71,815 tons having been ex- 
sorted from Middlesbrough as compared with 88,485 tons 
in the corresponding month last year. 


The Wages Question.—The manufactured iron trade is so 
depressed that the employers are again seeking relief in 
reducing the cost of production. They have given notice 
of a reduction of 5 per cent. in wages. The men in the 
North of England have met this request by demanding 
an advance of a like amount. On Monday the Board of 
Arbitration will meet at Darlington, and will consider the 
whole question with a view to settling it amicably. Should 
they be unable to come to terms, they will refer it to an 
arbitrator. 


The Steel Trade.—F¥or five weeks the great steel works 
of Messrs. Bolckow, Vaughan, and Co., at Eston, Mid- 
dlesbrough, have been closed for want of orders, and a 
large number of men have been out of employment. It 
was hoped that the works would be opened on Monday, 
but owing to the difficulty in obtaining orders of any de- 
scription, the date for recommencing operations at this ex- 
tensive establishment cannot at present be fixed. Mean- 
while, new plant has been put down, and the company 
will be able to produce any quality of steel. 


Shipbuilding and Engineering.—There is no prospect of 
better trade for shipbuilders this year. There is a good 
deal of general work going on in the engineering shops, 
but marine builders are getting very short of orders. Iron- 
founders are pretty well employed. 


The Coal and Coke Trades.—The fuel trade is steady, 
and prices are unchanged. 


NOTES FROM THE SOUTH-WEST. 

Viaducts on the Cornwall Railway.—At the half yearly 
meeting of the Cornwall Railway Company, the chairman 
stated that in the joint committee of the Great Western 
and Cornwall Railway Companies the representatives of 
the former predominated by eight to four. The latter 
were pressed to continue the reconstruction of the via- 
ducts, and the question arose whether it was competent 
for the joint committee to insist upon its being done, or 
whether the Cornwall Railway directors would do as they 
pleased. That was one of certain points which was sub- 
mitted to arbitration. The arbitrator decided that the 
joint committee had the power, when necessary, to order 
the reconstruction of viaducts, and that the Cornwall 
Railway Company should provide the cost. With regard 
to the Largin and Coombe St. Stephen’s viaducts the 
directors had consented to their being constructed, but 
they passed a resolution that no further reconstruction 
should be insisted upon by the committee for five years 
unless it was found necessary after calling in a Board of 
Trade engineer. 


Colliery Enterprise at Neath.—The Lower Resolven Col- 
liery Company, Neath, recently proved a seam of first-class 
steam coal above their Resolven seam. Since then they 
have proved another seam of coal of equally good quality, 
and have completed an incline of about 1000 yards from the 
openings on the mountain to their colliery yard. Wednes- 
day was selected for bringing down the first journey of coal 
from the new seams. a. R. Attenborough, of Reading, 
the proprietor of the colliery, was present, with Mr. N. 
Corbyn, the company’s general manager. 


Bristol Docks.—We learn that the Bristol Docks Com- 
mittee has appointed Mr. F. B, Girdlestone general 
manager of the united Bristol Docks undertaking. 


Pontypridd, Caerphilly, and Newport Railway.—The 
half-yearly meeting of this company was held on Friday, 
at 60, Gracechurch-street, London. Mr. J.C. Parkinson, 
managing director, presided. The chairman, in moving 
the adoption of the report, said since the last meeting, 
the railway had been completed, and was now in perfect 
working order, with a double line of rails, capable of 
carrying any amount of traffic likely to be shipped at 
Newport. From causes of a temporary character, there 
had been some annoying obstruction at the Bassalleg end 
of the railway. This had brought out clearly the wisdom 
of the course adopted last year, when Parliament, in 
spite of a determined opposition, granted the company 
eg for continuing its line direct to the Alexandra 

ocks, thus giving Newport an independent access to the 
great coalfields of South Wales. This new portion of the 
railway and the necessary sidings and adjuncts were in 
course of construction, and would be completed early in 
the ensuing year. By these means, and by virtue of an 
important working agreement with the Taff Vale Railway, 
which had been entered into for a long period of years, 
Newport had been made practically part of the Taft Vale 
Railway system, giving that efficient line an additional 
port, and providing independent and unfettered access to 
and from Tempun from the Rhondda and other valleys. 








THE ENGINES OF THE TuGBoaT ‘‘ SAMARA.”—In our issue 
of June 27th last, we published the drawings and descrip- 
tion of the compound engines of the tugboat Samara, and 
we inadvertently credited the builder of the vessel, Mr. 
D. P. Shipoff, Kostroma, Russia, with the construction 
of the engines, instead of Mr. A. P. Blummer, Kolomna 
Locomotive Works, Russia. 
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INFLUX INJECTOR. 

Tue starting of almost all injectors used for feeding 
boilers requires a considerable amount of manipula- 
tion and nice handling ; indeed, this and their pro- 
pensity to ‘* knock off” when at work, seriously affects 


the extent of their use. As non-lifters steam has to 
be carefully and slowly turned on until the water 
** seizes,” and when the water has to be lifted, the 
operation is further complicated by the introduction of 
spindles, levers, or other equivalent devices requirin, 

additional attention, and subject to derangement an 

wear. In the charge of a competent man, this start- 
ing would not be a serious question if the injector 
could be relied upon to continue working uninter- 
ruptedly, but where its action is liable to frequent 
momentary interruptions, as when on a rough road, 








and when the water in the tanks of locomotives, tram 
engines, &c., is low, giving rise to splashing, or where 
the feed-pipe may be exposed by the rolling of a steam- 
boat, the repeated stopping of an injector becomes a 
serious matter. 

In such cases, as steam is blowing away, the injector 
has to be stopped, and if restarted, the whole cumbrous 
manipulation has to be gone through again, and this 
no matter what the attendant is occupied with at the 
time or how often it may occur. On tramway engines, 
where there is no stoker, fatal accidents have fre- 
quently occurred through the driver’s attention being 
thus diverted. 

To meet these difficulties Messrs. Holden and 
Brooke have brought out their patent ‘‘ influx” injector. 
It is started by merely opening the ordinary boiler 
steam cock—quickly or slowly—and acts equally well 





as a non-lifter or a lifter, in the latter cases lifting its 
water 10 ft. or 12 ft. even in the smallest sizes (where 
a Giffard injector would lift only 3 ft.), and in some 
cases as high as 15 ft. There are no spindles, levers, 
or cther moving parts in its construction, and its entire 
handling is a matter of absolute simplicity. When at 
work its action is purely automatic, and if interrupted 
by any such cause as air in the feed pipe, splashing 
water, &c., the stoppage is quite momentary, and the 
instrument continues working with steam full on. 
This feature is entirely peculiar to it, and constitutes 
the value of the invention. 

The sectional view ps ae this automatic action. 
In the first place the “lift” is obtained by dividing 
the combining cone into two parts, whereby the steam 
is enabled to escape with ease. The rush of steam 
through the upper portion of the combining cone forms 
a powerful vacuum in the water chamber, consequent 
upon its unobstructed escape through the aperture in 
the combining cone and small valve at the side. In an 
ordinary spindle injector a small jet of steam is first 
introduced to obtain the vacuum, but which, owing to 
the weakness of the jet, is not nearly so powerful. A 
vacuum thus always exists while steam is on, so that 
should the injector lose its water, itimmediately draws 
it up again and re-starts. All this occurs instanta- 
neously and without loss of steam or water. When at 
work a powerful vacuum exists in the chamber round 
the aperture in the combining nozzle whereby the valve 
is drawn on to its seat and tightly held there. This 
improved action is therefore not obtained at the cost of 
simplicity, and the rapidly extending use of these in- 
jectors on locomotives, steam trams, steamboats, and 
all classes of boilers, attest to their utility. 

Messrs. Lewis Olrick and Co., of 27, Leadenhall- 
street, London, are the sole licensees for the south, and 
showed three of these injectors at work at the Textile 
Exhibition in the Agricultural Hall. 





CORROSION IN MARINE BOILERS. 


On the Causes and Remedies of Corrosion in Marine 
Boilers.* 


By Mr. J. Harry Hatwert. 


MaRINE engineers are all striving in various ways to 
attain increased economy of fuel in steamers. Amon 
other means of doing so, triple-expansion engines of hi, d 
initial pressure are being introduced, which appear py 
gaining much favour, and will no doubt in time supersede 
the ordinary two-cylinder type. The increased pressure 
of steam evidently renders it necessary to be stili more 
guarded than hitherto as to the deterioration of boilers. 
Steel boilers are now in very general use, and there can 
be no doubt as to their efficiency ; but the writer’s expe- 
rience is that they are equally liable with iron boilers to 
corrosive influences. On careful scrutiny he has found in 
steel plates severe corrosion concealed by a very slight 
scale, upon the removal of which the plate has proved to 
be covered with a black substance, probably a black 
oxide of iron. In many cases a casual inspection may 
fail to detect this. Internal corrosion is well known to be 
most erratic in its action ; it attacks the metal in different 
parts of a boiler, in different ways, and from various 
causes. The principal sources of corrosion, however, may 
be discussed under the two heads ot defective design and 
defective management, which is equivalent to saying that 
an ordinary marine boiler will hardly be subject to corro- 
sion at all, if well designed and well managed. 
Design.—The most frequent fault of design which bears 
upon corrosion is the want of sufficient space for allowing 
a thorough examination to be made of every part of a 
boiler. The tubes are often so far out in the wings that it 
is impossible to get down to look at the sides of the fur- 
naces, or so close to the furnace crowns that there is no 
room to get over these. Inthe accompanying engravings, 
Figs. 1 and 2, it would be preferable to allow at least 9 in. 
between each furnace crown and the bottom row of tubes, 
especially as this row is not useful as heating surface when 
placed so close down to the crown. 

The manholes are often inconveniently placed and made 
too small, which always affords an excuse for a want of 
proper attention on the part of the men in charge. Man- 
holes should always be fitted in the wings if the size of 
boiler will allow. A manhole at the bottom of the back 
end, as shown in Fig. 4, is also to be recommended. 
There can be no doubt that the best way to prolong the 
life of a boiler is to watch it carefully and constantly, so 
as to note the commencement of deterioration and take 
steps to check it. In any part which cannot be seen it is 
impossible to know what is going on. 

Another fault of design, which easily esvapes notice 
until too late, is the pitching of the steam-space stays, so 
that one or perhaps several of them, come over a space, 
instead of over a tube, thus rendering the effective use of 
the scaling tool very difficult or even impossible in that 
particular vertical space. With the object of securing the 
conventional 20 square feet of heating surface per horse- 
power, the tubes are sometimes too closely pitched, which 
causes bad circulation, besides ga the spaces liable 
to become soon choked with scale. he tubes should 
never be less than 1} in. apart, both vertically and hori- 
zontally. 

Management.—The first point to be looked to in the 
management of a boiler is the circulation. In an ordinary 
multitubular marine boiler, such as is shown in Figs. 4 








* Read at the Cardiff meeting of the Institution of 
Mechanical Engineers, 
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and 5, the circulation takes place by the water ascendin 
from the furnace crowns, and from the sides, backs, an 
fronts of the combustion chambers, and descending at the 
wings ; the tubes do of course somewhat obstruct the 
upward current. There can be no doubt that the coolest 
places in the boiler are those where the circulation is most 
defective, as is naturally the case below the level of the 
firebars. The water in this part of the boiler always 
contains the —— percentage of solid matter, and here 
- —_ eterioration may therefore be expected to be 
ound, : 

Double-ended boilers are not only subject to the same 
corrosive action as single-ended ones, but being longer 
they are also more prone to suffer from racking strains, 
due to the difference of temperature between their upper 
and lower parts. One method of reducing this difference 
as far as possible, is to fit the internal feed pipe so that 
it is led along on a level with the — tubes, so as first 
to warm the water inside it, and is thence carried down 
so as to discharge the warmed water in a horizontal direc- 
tion at the bottom of the boiler. 

The scum pipe should be fitted with a pan, as shown 
in Figs. 4 and 5, shaped like an inverted saucer, and 
placed just above the level of the water for the scum to 
collect under it ; and it should always be blown off upon 
raising steam, and also about once a day when under 
way. The blow-off cock should either be attached ‘at 
the bottom of the boiler, er else an internal pipe should 
be fitted to it, reaching down to the very bottom. 

Salt is not deposited until the — of water exceeds 
3s by the salinometer, that is, until there is more than 
4 1b. of salt in 32 lb. of water; beyond this proportion the 
deposition of salt then begins upon the furnace crowns, 
&c. It is recommended that the opportunities occurring 
from time to time by the engines being stopped should be 
taken advantage of for cy the boiler to the top 
of the gauge glass, and then blowing it down to the 
bottom of the glass. This repeated about twice or thrice 
on each occasion will work wonders. The great useful- 
ness of this plan arises from the fact that while the 
engines are stopped there is little or no steam being made, 
and therefore no solid matter is being deposited from the 
water ; so that the extra feed-water pumped in at that 
time does much more to freshen the boiier than it would 
if the engines were at work. When in charge of the 
engines of asteamer on a voyage from England to Rangoon, 
calling at several ports on the way, and thence to Venice, 
the writer kept water in the boilers continuously during 
the whole round, that is is to say the boilers were never 
entirely run out and refilled, but were blown down from 
time to time as above described. They were under steam 
about seventy-two days, and upon being opened out at 
the end of that time had only a slight scale upon them of 
uniform thickness, and no indication of pitting or corro- 
sion. 

The mode of treatment adopted by the writer for new 
boilers is to have them well washed out before filling, then 
to run them up, and when they are filled with water up 
to the normal height, to throw into each ome the top 
manhole about a bucketful of common soda. When 
steam is raised to about 30 lb. per square inch, blow out 
a little through the scum cock. Before adding any more 
water, start the feed donkey, and let it deliver for some 
time over the side of the ship, so as to get rid of any dirt, 
&c., in the pump; this is a very useful precaution to 
observe whenever the feed donkey is employed. After 
starting the main engines, let them run at first with the 
feed-water overflowing from the hot-well into the bilges ; 
this will clear the condenser. When under way, it is 
advisable to use the blow-down cocks sparingly. 

The appearance of the water in the gauge-glass shows 
ata glance the state of the water in the boiler; if the 
glass is at all dirty inside, that is proof positive of the 
water not being clean enough ; and this can be cured by 
the use of the scum cock. In a double-ended boiler a 
scum pipe should be fitted at each end. The scum pipes 
are sometimes so fitted that their position can be altered 
to suit the trim of the ship, which is a point of far more 
importance than is generaly imagined. After a run, 
when steam is finished with, the water should be blown 
out from the bottom, and the boilers then kept thoroughly 
dry. Before refilling they should be carefully swept down 
inside, and washed out. 

There is no doubt that one of the most active causes of 
deterioration in boilers is the want of proper care in their 
treatment. Cases have come under the author’s notice of 
boilers being blown down as far only as the level of 
the bottom manholes, and refilled, without care being 
taken to draw the water out of the bottoms. This pro- 
cess having been frequently repeated, the water at the 
bottoms became so impregnated that the heads of the 
rivets and the lower half of the compensating rings round 
the manholes were corroded away, while the other parts 
of the boilers were in good condition. Many good 
boilers are ruined through careless management, and the 
makers are wrongly charged with allowing their work to 
come from the shop not properly finished. 

Another example, out of numerous cases met with, is 
that of a pair of boilers which were fitted some little time 
ago with hydro-kineters, or internal steam jet nozzles for 
stimulating the circulation of the water in the cooler 
spaces below the furnace flues. Upon a recent examina- 
tion the valves of these appliances were found to be hard 
and fast, in consequence of carelessness in supervision. 
Another great evil is raising steam too quickly, and blow- 
ing out under too a al a pressure, which cannot be too 
strongly condemned. 

Corrosion in the upper parts of the boilers is principally 
caused by the introduction of oil, tallow, and other greas 
substances from the engines. In all the steamers wit 
which the writer is connected, he has discarded the use of 
all oil or other lubricant in the cylinders, with the most 
satisfactory results, 

Various remedies have been suggested for preventing 





cerrosion ; among others, air extractors, ‘and circulating 
tubes. Zinc has been tried, both cast and rolled, and 
some engineers report favourably on its use; but to make 
it effective, very large quantities must be used, as it so 

uickly oxidises, and thus loses its protective qualities. 

he electrogen of Mr. Hannay’s invention, which is 
rapidly gaining favour, isa very simple little appliance, 
and, as far as the writer has experimented with it, is very 
effective. The dower a upon which it works is the setting 
up of a small galvanic battery in the boiler, by means of 
a ball of zinc cast upon a copper bar, and then hammered 
to make it more impervious to the action of the water ; 
on each end of the copper bar a wire is soldered, and the 
two wires are again soldered to different parts of the 
boiler so as to obtain metallic contact. Boilers which had 
shown a tendency to corrosion looked quite healthy in a 
pei short time after these appliances had been fitted to 

em. 

Marine boilers are not troubled with much external 
corrosion, especially modern boilers, because much more 
care is now taken in fitting them into the ships than was 
formerly the case. They are now properly coated, and 
are not fitted too close down to the bottom of the ship, 

lenty of room being allowed for access to the seams. 

ut that all the mischief to be contended with is not con- 
fined to the waterside of the boiler is shown by the follow- 
ing incident: Some four and a half years ago the writer 
was called in to survey a boiler that had exploded and 
killed the chief engineer and fireman. Upon examination 
it was found that the bridges had been built up close to 
the backs of the combustion chambers, as illustrated in 
Fig. 3; the dirt, &c., had been allowed to accumulate for 
some time, and corrosion had been going on upon both 
sides of the plate without being noticed. After the acci- 
dent, when all had been cleared away, the iron was found 
to have oxidised so much that in some parts it was 
barely ;'; in. thick; hence the explosion. The backs had 
been so built up for the express purpose of economising 
fuel ; but experience goes to prove that this is a fallacy, 
and many cases could be mentioned where similar bridges 
have been taken out without making any difference in 
consumption of fuel, except that, if anything, the 
economy has been in favour of their absence. There is 
nothing like cleanliness to prolong the life of a boiler. 

When a vessel is to be laid up, a good plan is to pump 
the boiler full up to the very top of the dome, and keep 
it so until it is again required. Another method of pre- 
serving a boiler not in use is to empty it and clean it 
thoroughly, then close all the manhole doors except one 
at the bottom, put in a small stove full of burning coke, 
and close up the bottom door quickly. The object of both 
these methods is of course to exclude air as thoroughly as 
possible. 





ON A NEW VOLTMETER.* 
By Captain CarpeEw, R.E. 


Ir is quite unnecessary at the present day to dilate on 
the extreme importance in electric lighting, especially by 
incandescence, of keeping the pressure or volts on the 
lamps constant within very small limits. The necessity 
for this must have forced itself on the notice of all who 
have had any experience of this lighting. However per- 
fectly the dynamo may be compounded or the engine 
en it is very desirable that the engine driver should 

ave an electric pressure gauge to which he can refer as 
readily as to his steam gauge. The instruments about to 
be described were originally designed for the use of engine 
drivers, and are adapted to the meanest capacity. Atthe 
same time they give perfectly trustworthy readings. 

There are two ways of measuring the difference of 
potential or volts between the terminals of a dynamo or 
any other points in an electric circuit, which we may call 
the statical and dynamical methods. The former, or 
measurement of the force of attraction between bodies 
charged from the two points re servetiped is too delicate 
for the purpose in view, and the latter, or measurement by 
means of a current produced by connecting these points by 
a conductor, was therefore adopted. Now, when a current 
is passing in a conductor it creates a magnetic field in its 
vicinity 7 which an effect can be produced on other 
bodies. The measurement of the current is usually made 
by observing this effect on another body. This method 
may fail from two causes : 

1. Other things may affect the body obscuring the effect 
of the current. 

2. Owing to a change in the condition or position of the 
body, the effect of the current on it may be altered. 

te were obvious objections to intrusting this method 
to an engine driver in a room full of dynamos and iron 
machinery, but the current energy produces another effect. 
It developes heat in the conductor, which causes an ex- 
pansion of volume to take place in it. This effect of the 
current energy appeared likely to offer a solution of the 
difficulty. 

The instrument now before you is the outcome of many 
experiments made with the view of utilising this effect 
for the exact measurement of the current passing, and 
thus of the difference of potential existing between the 
points to which the instrument is applied. 

This instrument is extremely simple in principle and 
construction. It consists essentially of a very fine 
platinum silver wire, .0025in. in diameter, enclosed in a 
brass tube. 

The difference of potential to be measured is applied at 
the ends of the wire, which is heated by the current 
ange through it. The wire expands on being heated, 

ut is kept stretched by a spring or weight, and the 
— is indicated by suitable apparatus. ae 
he heat produced in any conductor, not containing an 





* Paper read before the British Association at Mon- 
treal, 





electromotive force, by any difference of potential applied 


to the ends is equal to } per unit of time, where V is the 


difference of potential in volts, and R the resistance in 
ohms. The resulting temperature of the conductor for any 
difference of potential depends on the temperature and 
the rate of motion of the particles of the surrounding 
medium. It will be seen im this that the absolute 
stretch of the wire, which would accurately measure its 
rise of temperature, would not be an accurate measure of 
the current passing through it, or of the volts producing 
that current. Even when no current was passing the 
instrument would not maintain an accurate zero, since 
alterations of atmospheric temperature would affect it. 

These defects are obviated by the use of the brass tube 
enclosing the wire. 

The coefficient of expansion of brass for temperature is 
sensibly the same as that of platinum silver.* Hence, so 
long as they are both at the same temperature, the zero is 
unaffected by any alteration of it, or the variations in 
length of the wire are compensated. When, however, a 
current is passed through the wire its temperature is 
raised above that of the surrounding tube, and a perfectly 
regular current of heat is established between the wire 
and the tube since all external draughts are prevented. 
It is therefore the difference of temperature between the 
wire and the tube that is measured, and this is necessarily 
constant for the same difference of potential, except for 
the fact that the resistance of the wire varies slightly with 
its temperature. 

This variation in the resistance has the effect of causing 
the reading for any volts to be slightly higher on a cold 
day than it is on a warm one, but as the alloy of platinum 
and silver used only varies .035 per cent. per degree Centi- 
grade, this error is not worth consideration as long as the 
surrounding air is at an ordinary temperature. 

The considerations guiding the choice of a wire for the 
purpose were as follows : 

1. It must absorb a minimum of energy, therefore the 
wire should be as fine as possible and of a high specific 
resistance. 

2. It must follow all variations in the volts with 
extreme rapidity, and must therefore be formed of a metal 
of low specific heat and must offer a large surface for its 
mass. 

3. The material must not be liable to oxidation even at 
a high temperature. 

4. The coefficient of variation of resistance for tempera- 
ture must be very small. 

5. Its elasticity and tensile strength must be high. 
A fine platinum silver wire best answered these con- 
ditions. 

The instruments are practically instantaneous in their 
indications and quite dead beat. 

Having determined by these considerations the most 
suitable material and size of wire, the next point to 
determine was the number of volts that could safely be 
put on any length of it. With this view one foot of the 
wire was taken, and the number of volts required to make 
it just visibly red in a dark room determined to be 21. 
As the rise of temperature for any volts varies as V° it is 
evident that 10 volts would only raise 1 ft. to rather less 
than } the amount required to redden it. Experience has 
shown that this rise does not permanently alter the 
wire. 

The working maximum number of volts is therefore 
taken at 10 per foot. For 200 volts therefore 20 ft. of the 
wire is required, but this length need not necessarily be 
contained in the instrument, although it is advisable to 
use the same kind and size of wire throughout. 

The instruments are generally made to work to 120 
volts, and a sufficient length of wire supplied in a metallic 
= to extend the readings to any required number of 
volts. 

For ordinary purposes it is quite sufficient to extend the 
limits to which the instrument will measure by putting 
an incandescent lamp in circuit with it. Thus an instru- 
ment for 120 volts has a resistance of about 360 ohms, and 
if ~ Edison lamp be added it will easily read to 200 
volts. 

In order to save the instrument from fusion by excess of 
current a safety fuse is placed in the circuit. This consists 
of a short length of finer platinum silver or iridium 
platinum wire. 

As regards the application of the instrument to alternat- 
ing currents, the pressure which it will indicate with 
these is the equivalent useful pressure of difference of 
potential—that is to say, it indicates a difference of 
potential which, with a continuous current, would, if 
applied to the same wire, do the same amount of work 
per unit of time. This is evidently what is required to 
be known for all industrial applications. Of course the 
absolute difference of potential with an alternating current 
is continually varying between certain positive and nega- 
tive limits much higher than the industrial mean, passing 
in each period of variation through the value 0. 

The instrument, however, while indicating the indus- 
trial mean follows the variations of pressure sufficiently 
to emit a musical note corresponding in pitch to the 
number of alternations per unit of time. 

In the more portable instruments on this principle the 
extension of the wire is multiplied so as to give a reading 
over a large dial by delicate wheelwork. This neces- 
sarily introduces some complication and chance of error, 
although the force of the spring is sufficient to easily 
overcome the friction. 

For a standard instrument, not intended to be carried 
about, it was worth while to eliminate this chance. 

In considering this the use of a beam of light as an 





* More perfect compensation is obtained by making 
two-thirds of the tube of brass, and one-third of iron or 
tinned iron. 














Sept. 5, 1884. ] 


ENGINEERING. 


237 








index naturally suggested itself. As the natural motion 
in this case was rectilinear, and not angular as in a re- 
flecting galvanometer, it was obvious that the best 
arrangement was a kind of magic lantern by which a 

reatly magnified image of a portion of the wire should 

e projected on a screen. 

two very fine cross wires are fixed on the wire within 
the field of the lens, which of course appear in the magni- 
fied image on the screen. The distance between the 
images of these cross wires constitutes the base line which 
is always kept of a certain length, so many feet or inches, 
by slightly moving the screen or instrument. When the 
volts are applied the cross hairs move down by the exten- 
sion of the wires, their images of course move up, 
the upper one soon disappears, but the reading is taken 
from the lower one, and having once standarded the 
instrument with a certain base line we can at once obtain 
the volts i ap to any movement of the lower 
image by reference to the curve. The instrument in this 
form then is one of elementary simplicity and yet may be 
called scientific. Here isa rough arrangement to illu- 
strate the principle. It consists of the tube with the wire 
down the centre terminating in a spring, the lens arranged 
with the wire and cross hairs in focus, the dark lantern 
of course separate from the tube to avoid error from the 
heat given off by it and the screen. The instrument has 
not been standardised but we will take readings on the 
portable instrument at the same time. 

In order to make a direct reading instrument of this, 
that is to say measure off the volts at once, it is sufficient 
to mark them off from the curve of the instrument on a 

peekes stiff card or slip of wood of the exact length of the 
ase line, 

This form of instrument can be made moderately portable 
by attaching a camera body to the tube, the image of the 
wire being received on a ground-glass screen with a scale 
marked on it. In this case the tube should act as a sup- 
— to the camera, as the wire can be pulled up as well as 

own, 

The instrument can readily be made to register ordinary 
variations of electric pressure on mains by simply fixing a 
very small incandescent lamp—the size used for surgical 
purposes answers well—on the wire, so that the currrent 
through the wire passes also through the lamp and renders 
it luminous, These lamps aremade totake acurrent of about 
one-fourth ampere which gives a good extension to the wire, 
the maximum current it can safely take being rather under 
one-third amptre. The image of the filament of the lamp 
which in this case is nearly a straight line is thrown by 
the lens on a sheet of paper sensitised by the bromide 
process, all other light being carefully excluded; so long as 
the volts remain constant the filament will simply produce 
& magnified image of itself, but any variation of the volts 
by causing the lamp to slightly shift its position will pro- 
duce a vertical elongation of the mark. 

After each night’s work the paper can be developed, 
fixed, and examined, and the limits of variation of po- 
tential for the whole time obtained by simple measure- 
ment. 

As the companies undertaking house-to-house lighting 
will be liable to fine if a pry Me™ of variation is at any 
time exceeded, registering instruments of this kind will 
become a necessity. 

The only other form of this instrument which is worth 
mentioning as promising to have a distinct use, is a pocket 
form with tube not more than a foot long in which the 
readings are taken by observing the movement of the 
wire witha simple microscope. In this case the wire is not 
pulled by one end, but in the middle, a very slight actual 
extension being sufficient to produce a perceptible sag in a 
stretched wire. This idea was suggested to the inventor 
by Dr. Muirhead. 





THE HEAT-CONDUCTING POWER OF 
MATERIALS. 


On a New Method of Measuring the Reat-Conducting 
Power of various Materials, such as Cotton, Wool, Hair, &c.* 
By J. J. Coteman, F.I.C., F.C.S. 

In the last edition of the ‘‘ Encyclopedia Britannica” 
Sir William Thomson calls attention (in the article 
** Heat”) to et and inaccurate figures which 
have been put forward by Peclet as to the conducting 
power for heat of various solids. In regard to metals 
proper. more correct results have been achieved by the 
ate Principal Forbes, of Edinburgh, Professor Tait, and 
others. In all treatises upon heat Peclet’s figures relating 
to the conducting powers of fibrous and spongy substances, 
sueh as cotton, wool, sawdust, &c., are assumed as cor- 
rect, and possibly they may be, but they are deficient in 
giving practical information to those who require to con- 
struct insulated cold chambers for the preservation of ice, 
and similar technical purposes. 

I have therefore had occasion to make a number of ex- 
periments on the subject, which, besides their practical 
utiitity, I venture to think are of scientific interest. The 
apparatus used in a, first series of experiments, which 
were commenced in June, 1883, consisted of 10-in. cubes 
of thin tin-plate filled with ice, placed inside 18-in. cubes 
of thin hog apa the space between the two cubes being 
filled with the substance to be tested. (See Figs. 1 and 2.) 
A number of these cubes were placed side by side ina 
room kept at a uniform temperature of about 60 deg. 
Fahr., the ice melted per hour being drawn off and 
measured, from which the quantity of heat penetrating 
into the ice was easily calculated. It will be seen that 
this apparatus in its general features resembles the ‘‘ La- 
voisier Calorimeter,” designed for measuring specific heat, 
but T am not aware that this principle has been adopted 
before for measuring thermal conductivity. The results 
of the experiments are summarised in Table 5 





TABLE I.—ExpertMents COMMENCED JUNE 14, 1883—4.45 P.M. 
Ice Melted with different Insulators Measured in Cubic Centimetres. 







































































No observations were taken until the vessels charged 
with ice had been about eighteen hours in the constant 
temperature of the room, thus allowing equilibrium to be 
established. The melted ice was then carefully drawn 
off from the solid ice by the india-rubber pipe x, provided 
with a clip, at 10 a.m. of the 15th of June, and the results 
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reliable, although for a still further period of 48 hours the 
observations were continued, and are recorded in the 
Table. All the materials were dried by keeping them in 
a loose state in a well-ventilated room, kept warm by an 
ordinary domestic fire for several weeks before the com- 
mencement of the experiments. 

It was now thought desirable to make a similar series of 
experiments in a room kept at a temperature of about 
100 deg. Fahr. These were commenced on the 17th of 
January, 1884, and continued until the 19th, and the 
results are recorded in Table II. herewith. The water 
drawn off during the first ten hours is not included in the 
Table, which is confined to the results obtained between 
11 a.m. of the 18th and 6.30 p.m. of the same day. Sili- 
cate cotton stands again at the head of the list; and it 
may be as well to explain that this interesting substance 
resembles cotton wool in appearance, and is produced in 
large quantities by blowing steam into melted blast 
furnace slag. It is therefore a glassy fibre. 

As it was an interesting matter to compare sheep’s 
wool and cotton wuol accurately, care was taken that the 
weight of material used in each case was exactly the same 
for a given space filled up, 3lb. The figures of conduc- 
tivity obtained represent the warmth of garments of 
equal thickness and equal weights. Of course, if with 
the two materials the weight of the garment per square 
foot is identical, but the thickness different from a diffe- 
rent style of manufacture, then these figures will be 
modified. 

As for technical purposes, charcoal is confined between 
walls of wood. <A larger experiment was made in the 
room kept at 100 deg., the inner vessel of ice measuring 
22 in. cube. This was surrounded by an outer layer of 





* Read before the Philosophical Society of Glasgow. 


charcoal, 3 in, thick, and an outer wall of wood (deal) 


during the subsequent 24 hours were taken as the most | 





| site poles of the exciting magnets, causes the magnetic fiel 





* : | | Wood Wood and Temp. Fahr. 
Sil. Cotton, Hair Fel | Charcoal. | Shaving. Breeze. Air Space. | Outside Boxes. 
Date, — | —_____— = —|— | 
Cub. Cent. Cub. Cent. | Cub. Cent. | Cub Cent. Cub, Cent. Cub. Cent. Fahrenheit. 
Ice Melted. Ice Melted. | Ice Melted. Ice Melted. | Ice Melted. Ice Melted. 
| deg. 
June 15, 10 a.m. .. 893 807 800 | 745 1625 1560 } 63 
ca Gp .| 250 305 | 330 350 703 730 65 
» 16,10a.m... = 815 940 | 943 985 1810 | 2220 | 71 
| a ee © = |__| aba cere 
1065 | 1245 | 1273 1335 2513 3000 
» 18, 10a.m... ++) 1540 1640 | 1870 1750 3050 3375 
2005 | ass 3143 3085 5563 6875 
| | | 
¢ Relative Conducting Power for Heat Calculated from above Data. 
Silicate cotton .. ae +e aa a 100 Wood shavings .. aa aa 125 
Hair felt .. ai 117 Gas works breeze 230 
Charcoal .. 120 Wood and air space 280 
TABLE II.—Exprerments ComMMENCED JANUARY 17, 1884—10.15 P.M. 
‘Ice Melted with different Insulators Measured in Cubic Centimetres. 
| Silicate Cotton.| Cotton | Wool. | Infusor, Earth. | Charcoal. Sawdust 
| — " — reece a 
a g | 8 aia 2 .s a a aad 
| 8 26/8 | 3) 8 | ga | 8 22g #5 | 8 es 
s sa i= | 21/8 | ge |= ea | & fs 3 
Date. ye a= . 1S ; & . 2 B= | J; ™ ; ae 
Ss; | g21 85] ¢8 | $s | af | &s | 2/8 si 25 / ae 
| SB £3 | °2 | £2 | 53 | £2 $2 £s S83 £2 SE és 
a3 gf ss | st s= 3 =5 3 35 sf 33 st 
$s 82/125 | $2) 8 | #2 | 38 | #2 28 | #8 SS kE 
57 a> 5* a= 5* a= 5 3m 5 gi 37 a 
| deg | deg. deg. deg. deg. | deg. 
Jan. 18, 8 a.m. to 1l a.m. .. 225 98 252 97 345 | 97 350 98 440 98 440 | 98 
» 2pm. P 360 100 385 99 340 99 | 360 100 430 100 445 100 
» Op.m. 275 101 | 355 101 430 101 102 445 103 450 103 
» 6.30 p.m. 85 96 | 105 95 175 95 185 96 195 97 205 97 
945 a | 1097 1290 | “a | 1285 1510 1540 
Relative Conducting Power for Heat Calculated from above Data. 
Silicate cotton .. 100 Infusorial earth. . 136 
Cotton wool 122 Charcoal .. me 160 
Sheep’s wool ‘a 4 136 Sawdust .. 163 
Or the above Results Combined with those in Table I. 
Silicate cotton .. 100 | Charcoal .. 140 
Hair felt.. ‘ 117 | Sawdust .. F 163 
Cotton wool 122 | Gas works breeze 230 
Sheep’s wool .. 136 | Wood and air space 280 
Infusorial earth 136 ' 


lin. thick. It was found that under these circumstances 
the ice melted at the rate of about 1 lb. per twenty-four 
hours for every superficial foot of insulation. 

Although silicate cotton stands at the head of the list 
as an insulator, 10 in. thick being equivalent to, say, 
12 in. or 15 in. of wood charcoal, it by no means follows 
that it is always the best substance to use. To begin 
with, it is four times, or perhaps six times, as costly as 
charcoal, and has the fault of being friable and liable to 
fall into powder, especially if used on board ship, from the 
incessant motion of the vessel when out at sea. 
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DYNAMO-ELECTRIC MACHINES. 

839. S. P. Thompson, Bristol. Electric Motors. 
(6/.) January 7, 1884.—In order to automatically regulate the 
speed, the effective lead of the brushes is varied by winding each 
field magnet with two sets of coils wound on separate cores, so 
as to assist one ther in p ing the same polarity at their 
common pole-piece. One of these coils is arranged in series with 
the armature, and the other as a shunt to the armature or to the 
armature and series coils. These coils act on the two ends of the 

le-piece, and any change in the relative strength of the currents 
in the coils will alter the position of the effective pole in the pole- 
piece, and thus the lead of the brushes. (Sealed May 27, 1884). 


2041. E.B. Bright, London. Dynamo-Electric and 
Electromotive Engines, (4d. 7 Figs.) January 24, 1884.—The 
inventor in order to avoid the neutral spaces between the oppo- 
to 
be completed throughout an entire circle divided into two parts 
by a sharply defined line, the whole of the armature coils being 
thus rendered productive. Fig. 1 shows the application to a ring 
type of machine, the pole-pieces NS NS being so fixed in rela- 
tion to each other that when one of the coils of the armature is 
passing from the end of the pole-piece of one polarity on one side 
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of it, it is at the same time coming before the pole-piece of oppo- 
site polarity on the opposite side. The coils of the field magnets 


are shown at ee! ff" of D section ; ab is the neutralline. (Sealed 
May 2, 1884). 

4651. A. N. Thorin. Stockholm. Dynamo-Electri 
and Magneto-Electric Machines. [4d. 4 Figs.) March 10, 
1884.—The armature of this generator is wound, as shown in Fig. 2, 
witha series of coils T.. Each coil consists of two layers placed one 
upon the other. The coils are arranged to lie partially one upon 
the other, and are held together by a band u and a ring v; they 


are connected up asshown. The armature coils may be formed 
by winding the insulated conductor into the form of a spiral which 
is afterwards flattened and then bent to a circular form, each coil 
having thus but one turn of wire. The armature is secured to its 
shaft by means of rings between which the wire of the armature is 
held. (Sealed June 20, 1884). 

4721. W.R. Lake, London, (C. Richter, Camden, N.J., 
U.S.A.) 0 - Electric es. (6d. 9 Figs.) 
March 11, 1884.—The objects are to construct the stationary 
magnets so that the helices shall occupy the most effective parts 
thereon, and the armature so that it shall have large magnetic 
surface, free ventilation, and suitable devices for the reception of 
the coils. Referring to Fig. 1, the field magnets aa consist of 
two convexo-concave pieces formed of two complete castings 
bolted at b b, and provided with inwardly extending flanges c, 
which come close up to the consequent points and form cores 
whereon the wireis wound. The polar extensions d are of curved 





shape, each being common to two or more flangesc, Slots are pro- 
vided for the passage of air when the armature is in motion. 
The iron wire of the armature is wound, at right angles to the axis 
of rotation, upon a frame A cast in two parts, which are secured 
together by soldering. The space between the ribs of the frame 
is packed with wood which is given a cylindrical form, and is 
removed after the core is wound, a large cooling surface being 
thus exposed to the air. The layers of wire are separated by pins 
leaving air spaces right through the armature. A number of 
concentric iron wire rings k' (Fig. 2), having radial projections k2, 
and intervening channels for the reception of the coils, are fixed 
upon the periphery of the core. The brushes are mounted upon 
a movable frame carrying indicators to rep t the position for 
the desired current. (Sealed June 20, 1884). 

7032. W.E. Gedge, London. (C. J. Van Depole, Chicago, 
1ll., U.S.A.) 0-Electric Machines. (8d. Mn oe 
April 30, 1884.—The cores of the field magnets are constru of 
iron plates threaded on two bolts, washers being placed between 
each two plates. These plates are then placed in a mould and 
the back plate is cast on, the spaces between the plates being 
filled with sand during casting, The free ends of the plates are 
then planed to receive the pole-pieces. This construction, it is 


Fug .d . Fig.1. 
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stated, does away with all heating. The coils of the field magnets 
are made up of a cable consisting of a number of individually 
insulated fine wires. The current from the generator is regu- 
lated by including more or less of these separate wires in circuit. 
The inner ends of the coils of the two magnets are connected re- 
spectively to the two brushes bearing upon the commutator, and 
the outer extremities are connected to insulated contacts. A 
solenoid in the circuit operates a bar so as to connect more or 
less of these contacts. The armature is of the drum or Maxim 
type. The core comprises a number of iron bars rivetted, 
parallel to the armature shaft, to the inside of two rings so as to 
form a hollow cylinder, a space being left between each two bars, 
A number of separate rings of galvanised iron wire are then 




















wound transversely bog the cylinder and a number of iron bars 
equal in number to the bars on the inside of the rings are ar- 
ranged on the outside of the rings and the whole is then wound 
with insulating material. The core is then wound and connected 
to the commutator as in the Gramme ring, except that a loop is 
taken from the centre of each coil toa segment of the commutator, 
there being thus twice the number of commutator sections as coils. 

g. 1 shows the loop taken from the centre of one coil, and 
Fig. 2 shows five coils connected as above, 1, 2, 3, 4, &., being 
the sections of the commutator. There may be two circuits on 
the armature; one, containing a less number of coils than the 
other, being employed for exciting the field magnets. Insulated 
iron bars p! between the coils are received in insulating 
grooves in end flanges mounted upon the armature shaft, the 
armature being held perfectly concentric with the shaft, (Sealed 
August 12, 1884), 

Ring 


9536, R. E. Dunston, London. Armatures of 
Electric Machines. [4d. 13 Figs.) June 28, 1884,—Separate 
wedge-shaped saddle pieces of iron are fixed between the coils 
and project a little beyond their external faces. (Accepted 
July 29, 1884). 


4685. W. P. Thompson, London. 
J. R, Markle, Detroit, Mich., U.S.A.) D: 
Electric Machines, [4d. 4 Figs.) March 11, 1884.—In order 
to equalise the speed of the armature of a generator driven by a 
reciprocating engine, a friction pulley is attached to the crank- 
shaft of the motor, and engages with a friction pinion on the 
armature shaft or on a countershaft provided with a heavy belt 
pulley and driving the armature. (Sealed June 20, 1884). 

CURRENT REGULATOR. 

2814. A. Jamieson, Glasgow, and S. Alley, Pol- 
madie, Renfrew. Electric Governors. [6d. 3 Figs.) 
February 6, 1884.—This is an electrical governor for regulating 
the current by means of the speed of the driving engine, A 
metallic disc is rotated between the poles of magnets excited 
by a shunt from the generator ; the changes of resistance to the 
disc’s rotation, produced by changes in the current and the rotary 
velocity, is utilised to adjust the throttle valve or equivalent 
part of the driving motor. Referring to the illustration, the shaft 
s is driven from the engine by means of the pulley The 
copper disc D is secured to the shaft by means of a volute 
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spring V, one end of which is secured to the rim r of the disc boss, 
and the other tothe shaft s, and rotates between the poles of shunt 
magnets M, The boss of the disc is screw-threaded, and works 
in the end of a screwed sleeve ¢ forced to rotate with the shaft s by 
screws K working in grooves. The sleeve is provided with bevel 
surfaces, one or other of which, according as it is on one side or 
other of its mid position, comes in contact with a similar bevel 
surface L, and rotates it and the shaft W in one direction or the 
other. The shaft W operates by the worm and sector, as shown, 
the rocking shaft R, which is connected to the throttle valve or 
equivalent part of the motor. (Sealed May 2, 1884). 


GALVANIC BATTERIES. 

2405. H. Fairfax, London. Galvanic Ba’ » [4d. 
4 Figs.) January 30, 1884.—This galvanic battery has two 
similar electrodes of carbon electrically excited by the action of 
sulphuric acid or caustic soda, the acid being kept apart from the 
alkali by a porouscell. (Sealed April 29, 1884). 


4032. In a subsequent specification (2d., February 27, 1884) 
nitric acid and hyposulphite of soda, sulphurous acid or analogous 
substance, are respectively substituted for or added to the caustic 
soda and sulphuric acid, in order to absorb the hydrogen and 
oxygen generated ; or bichromate of potash may be added to the 
sulphuricacid. (Sealed June 6, 1884). 

5355. R.H.Courtenay,London. Voltaic Batteries. 
{4d 2 Figs.) March 24, 1884.—In order to prevent the rapid 
wasting away of the zinc it is coated with asbestos prepared with 
an aqueous solution of gum lac, (Sealed August 12, 1884). 


7254. J.Imray, London. (W. Wenzel, Vienna.) Voltaic 
Cell or Element. [4d. 5 Figs.) May 5, 1884.—The voltaic 
cell or element is divided by porous partitions into three com- 
partments, the additional compartment being charged with strong 
sulphuric acid. The water and nitrous vapours from the nitric 






































acid pass through the porous partition to the sulphuricacid. The 
illustration is a section of the cell. The positive element E is 
immersed in nitric acid contained in one compartment, the nega- 
tive element D is immersed in an alkaline or other solution in 





another compartment, and the sulphuric acid is contained in the 
annular space F between the two, (Sealed August 15, 1884). 


SECONDARY BATTERIES. 
4782. S. Kalischer, Berlin. Secon Batteries, 
(2d.] March 12, 1884.—Iron or steel is peg | electrolysis with 
peroxide of lead, and is combined with a leaden electrode in a 


solution of a suitable salt of lead. The iron is not acted upon. 
(Sealed June 20, 1884). 

5337. Ina subsequent specification (4d., March 22, 1884) it is 
Thy that carbon may replace the iron or steel. (Sealed June 27, 


SECONDARY GENERATOR. 


5844. W. R. Lake, London. (L. Bollmann, Vienna.) 
Conduction and Conversion or Change of Ten- 
sion of Electric Currents and Apparatus therefor. 
(Sd. 15 Figs.) April 2, 1884.—According to one modification 
of the apparatus, it comprises a central iron bar or cylinder 
surrounded by a coil, the ends of which are connected to 
collectors, This coil is surrounded by another coil, the ends 
of which are connected to the cable that conducts the primary 
current to the apparatus. A series of iron cylinders are arranged 
symmetrically around the central cylinder, and are wound with 
coils c ted to the collectors, so that the current flows through 
these coils in one direction, and through the inner coils of the 
central cylinder in the opposite direction. The ends of the 
cylinders are connected by iron bars. The collectors are con- 
nected to the outside circuit. Commutators for causing the 
primary current, if continuous, to alternate and for commutating 
the secondary circuits, may be employed. (Sealed July 8, 1884). 


GALVANOMETERS. 
Abel, London. (EF. Boussu, Biella, Italy.) 
Galvanometers. [4d. 8 Figs.) January 18, 1884,—The oscil- 
lations of the needle are neutralised by means of a ring of mag- 
netic metal so arranged as to act directly upon the needle or upon 
a piece of metal attached thereto. (Sealed April 29, 1884). 


5029. J. Blyth, Glasgow. Galvanometers. [6d. 6 
Figs.) March 18, 1884.—An endless solenoid, formed by taking a 
straight solenoid of insulated copper wire and bending it into a 
circular form, acts on a suspended magnetised needle placed with- 
in the solenoid at any point in its circular centre line. Such a 
solenoid, it is stated, forms a closed magnetic shell, and conse- 
quently exerts no magnetic force outside of itself, so that the 
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use of the instrument does not tend to produce any change in it 
or in permanent magnets combined with it. The illustration 
shows one modification. The endless solenoid 8 is coiled upon a 
wooden annulus, a part of the core, where the small needle 10 is 
placed, being removed. The permanent magnet 17 is placed with 
its poles at the inner and outer sides of the solenoids. In another 
modification the axis of the needle is continued downwards, and 
has another small needle placed between the poles of a permanent 
magnet. (Sealed June 6, 1884). 


AUTOMATIC SWITCH. 

3106. H. H. Lake, London. (J. W. Dyer, Philadelphia, 
U.S.A.) Apparatus for Protecting Electric Circuits 
and Instruments therein from Injury by Excessive 
Charges Produced by Lightning or otherwise. (6d. 
3 Figs.) February 11, 1884.—Two coils of wire are carried upon 
the same core and act upon an armature. The line wire, having 
the receiving instruments on it, is in circuit with the coil of highest 
resistance. The armature first operates mechanism to throw the 
low resistance coils into circuit, and insure the grounding of 
the line, and then to break the original line circuit close to the 
receiving instruments when the line becomes overcharged with 
electricity. (Sealed May 27, 1884). 


PHOTOMETERS. 

e, London (C. E. Fritts and D. H. 
U.S.A.) Preparation of Selenium 
for, and the Manufacture of, Selenium Cells for 
Electrical P and Ap atus therefor. (4d. 
15 Figs.) February 13, 1884.—A material which is both pervious to 
the radiant energy, and offers a free e for electric currents, 
is arranged on one or both sides of selenium formed in thin sheets 
sothat the radiant energy acts on the surfaces or through the 
entire mass of the selenium in the same direction as the electric 
current. Theselenium is prepared by heating it between blocks 
and pressing the plates — to bring it to the required shape, 
melting the selenium, and again applying pressure and allowing 
it to coolslowly. (Sealed May 30, 1884). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





3249. W. R. Lak 
Hopkinson, New York, 





Gas aT Derpy.—At the half-yearly meeting of the 
Derby Gas Company the chairman stated that the gross 
receipts for the half-year were 27,590/., as compared with 
25,9971. in the corresponding period of 1883, and the ex- 
penditure had been 18,332/., against 16,6327. The net 
profit was, therefore, about 8757/., against 93647. a year 
since. The reduction made in the price of gas had had 
very important results, and he thought it was a policy 
consistent with the best interests of the company. This 
reduction had taken place on seven successive occasions, 
and the aggregate amount of income sacrified thereby was 
about 24,0007. During the half-year 164,000,000 ft. of gas 
were manufactured, as compared with 148,000,000 ft. in 
the corresponding half of 1883. The payment of the 
dividends on the 10 per cent. and 7 per cent. stock were 
duly authorised, and power was given to borrow at various 
times the sum of 35,000/, 














Sept. 12, 1884. ] 
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The Patents, Designs, and Trade Marks Act, 1883. By 

W. R. Bousrretp, M.A., Barrister-at-Law. London: 

H. Sweet. 1884. 

In this excellent work the author has endeavoured 
as far as possible to deal in a clear and precise 
manner with all doubtful clauses of the new Act. 
The conclusions arrived at, in all cases, appear to 
be those most consistent with the discussions which 
took place in the Houses of Parliament during the 
different stages of the Bill and with its avowed 
objects ; and we are of opinion, after a careful 
perusal of the work, that in the greater number of 
cases they will be upheld should any of the doubtful 
clauses come before the courts. 

The book (after the usual short preface and table 
of contents) commences with an introduction em- 
bracing 47 pages and divided into three parts. The 
first part deals with patents, the second with 
designs, and the third with trade marks. 

The first chapter on patents treats of the preroga- 
tive of the Crown to grant Letters Patent under the 
Great Seal, the true and first inventor, and the 
theory of the patents under the present Act. From 
it we learn, that a document in the form of the 
Queen’s Letters Patent sealed with a certain seal 
gives, by virtue of the Act, the patentee the same 
rights as would have been conferred by the Queen’s 
Letters Patent of the same tenor. The certain 
seal referred to is the seal of the Patent Office, 
which is now substituted for the Great Seal. 

The second chapter gives the procedure for 
obtaining a patent, the proceedings for which the 
author divides into two periods, viz., from the date 
of application to the date of acceptance of the com- 
plete specification, and from the latter date to the 
sealing of the patent, the different steps being con- 
cisely indicated in a clearly arranged table. 

The third chapter relates to proceedings where 
the grant to a patent is opposed and the details of 
procedure in opposition. The available grounds of 
opposition are limited by the Act to three, viz. : 
(1) Fraud, (2) a prior patent, and (3) a prior appli- 
cation. From these the author infers that want of 
novelty in an invention is no longer a ground upon 
which opposition can be based, unless that want of 
novelty is shown by a prior English specification ; 
he also shows that the practice of ‘‘racing for the 
seal” is effectually abolished, so that the sealing of 
the patent of a second applicant will not prevent a 
prior applicant also obtaining the seal. In any 
case of opposition to the sealing of an application 
it is now necessary that notice be given within two 
months from the date of the advertisement of the 
acceptance of the complete specification. 

The fourth chapter treats of the law as to amend- 
ments of Letters Patent and specitication which has 
been considerably altered by the Act. The provision 
for the amendment of the title of an invention, pro- 
vided for under the old law, is omitted from the pre- 
sent Act, possibly on account, as the author states, of 
the provision for the official examinations. This 
chapter further treats of the three different kinds of 
amendments permissible under the Act, viz. by 
way of disclaimer, by way of correction, and by 
way of explanation, under the latter of which the 
author includes the supplementing generally of an 
imperfect description, and apprehends that where 
an amendment is merely by way of correction or ex- 
planation, and does not affect the original claim, 
the patentee may bring an action, and recover 
damages, for infringement of date prior to the 
amendment. In the following sub-section of the 
Act the words in parenthesis are inserted as giving 
its true reading : The amendment (if in accordance 
with the provisions of the Act) shall, in all courts 
and for all purposes, be deemed to form part of the 
specification. The author also assumes that an 
amendment by way of disclaimer pending an action 
would generally be allowed only upon terms of the 
plantiff paying costs subsequent to the issue of the 
writ (except costs incurred by the defence of non- 
infringement, &c.), if the defendant, within a 
certain time from the amendment, should elect to 
submit to an injunction. 

The conditions of validity of a patent are con- 
sidered in the fifth and last chapter of Part I. of 
the introduction. The grounds on which a patent 
under the Act might possibly be held to be, or to 
have become, invalid are ranged under four heads, 
viz.: (1) That the patent does not satisfy the re- 
quirements of the Statute of Monopolies, under 
which the following would be good objections : (a) 
That the patentee was not the true and first in- 





ventor; (b) that the invention was not subject 
matter for a patent ; (c) that the invention was not 
new ; and (/) that the invention was not useful. 
(2) That the grant has been made upon a false 
suggestion of the patentee, such asa false declara- 
tion or an incorrect description ; (3) that the re- 
quirements of the Act (1883) and rules made there- 
under have not been complied with, and the author 
notes here that the validity of a patent under the 
Act in no way depends on the existence of foreign 
patents for the same invention ; and (4) that some 
of the conditions or provisoes of the patent have 
been violated, such as non-payment of the prescribed 
fees. 

Part II. (Designs), after a few general remarks, 
contains the procedure on application for, objec- 
tions to, and effect of, registration; and the con- 
ditions of validity and maintenance of copyright. 

The third part of the introduction contains a few 
general observations on trade marks, the kinds 
which may be registered, the classification of goods 
in regard to which they can be registered, the pro- 
cedure on application, official objection and opposi- 
tion to registration, concurrent applications in 
respect of the same mark, the effect of registration, 
conditions of validity and maintenance of rights, 
and Sheftield marks. 

The remainder of the work contains a reprint of 
the Act 1883 as finally passed, and an appendix 
including the rules under the Act and the forms 
given under the rules; a judicious selection of 
useful notes and cross references being interpolated 
with the text in their proper sequence. We note 
with pleasure that great care has evidently been 
taken ir preparing the index which is very complete 
and well arranged, the different headings being in 
a large clear type. 

We can heartily recommend this work to all in- 
terested in patents, professional and unprofessional; 
by the latter class it will, we are sure, be wel- 
comed on account of its clear and lucid style and 
the special facilities afforded for reference to all 
points on which information may be required. 





Particulars of Marine Engines, Boilers, dc. Partick, 
Glasgow: John Tomlinson, 182, Dumbarton-road. 
This is a convenient memorandum book intended 
for the use of marine engineers and superinten- 
dents, and designed to contain the full particulars 
of the engines under their charge. Each page 
comprises twenty-one blank lines, and is ruled in 
vertical columns which are to be filled in by the 
user of the book. The first column is always for 
the name of the vessel, and the remainder are 
headed with the names of the parts of which the 
particulars are to be entered. As an example of the 
extent to which the subdivision of the parts of an 
engine is carried out we will give the headings of a 
page. Opening the volume at random we come on 
a page having three main divisions and fourteen 
subdivisions. The former are ‘‘ valve gear,” 
‘¢ cut-off,” and ‘‘crankshafts,” and the latter (1) 
section of links, travel of links, diameter of rever- 
sing cylinder, stroke, diameter of handwheel, 
travel of link ; (2) high pressure, middle pressure, 
low-pressure ; and (3) diameter, length of journal, 
diameter of crank-pin, length of crank-pin, radius of 
crank. Sixteen pages are required for the enumera- 
tion of all the particulars of a steamer, and these 
are repeated five times in the book, with ample 
space between them for notes, so that the volume 
will easily serve for a very large fleet, and will 
accommodate the information usually spread 
through many note books, and which is not always 
to be found when wanted. It is printed on capital 
paper and strongly bound, while its size is just 

within the limits of 2 somewhat capacious pocket. 








RUSSEL'S LEACHING PROCESS. 
By T. Eereston, Ph.D. 


For a number of years it has been evident that 
neither the smelting nor the amalgamation processes 
have given satisfactory results. That either the loss 
of the precious metals was too great, or that the pro- 
cess itself was tco costly to allow of the treatment 
of rebellious or poor ores. For this reason atten- 
tion has been turned to the lixiviation processes 
which have been successfully introduced in a number 
of works for treating ores, to which no other 
process seemed to be applicable. But even these 
processes fail where the quantity of base metal, 
especially lead, increases beyond a certain amount 
as these metals are dissolved by the hyposulphites, 
and are consequently precipitated with the precious 


metals causing a loss of the reagent and making 
the bullion too base. Some of the ingenious 
methods which have been devised for separating 
the base metals have been described elsewhere,* 
but none of them answer the purpose where the 
quantity of lead is large. How to treat an ore 
which contains too little lead to smelt and too 
much to lixiviate, has been one of the most 
difficult of the metallurgical problems. 

In the simplest case the lixiviation processes in 
use require that the silver in the ore should 
be transformed into a chloride, since metallic silver, 
or any other of its compounds, except the chloride, 
are but slightly soluble in the hyposulphides of 
sodium or calcium. Hence there is always a loss in 
silver, as it is impossible so to conduct the chlorura- 
tion that all of the silver shall be converted into 
chloride. How to extract more of the precious 
metals, or how to separate that contained in the 
tails, has been the important question which seems 
to have been solved by Mr. E. H. Russel, of Park 
City, U.S.A. He has discovered a solvent for the 
compounds of silver other than the chloride, which 
acts only slightly on this salt, so that after leach- 
ing out the chloride the tails may be treated. In some 
cases the ore is not chlorurised, but only roasted to 
drive off the excess of sulphur, or in the case of slightly 
rebellious or of oxidised ores they are not roasted at 
all, but treated directly. He finds that the lead dis- 
solved from the roasted or unroasted ore can be sepa- 
rated from the solution as lead carbonate without the 
loss of any of the other metals. This discovery is 
so important, and its application is so easy, that 
although a paper fully discussing this subject was 
read by Mr. C. A. Stedefelt at the Chicago meet- 
ing of the Mining Engineers, we have thought it 
of interest to present the matter in a different form, 
acknowledging our indebtedness for details to Mr. 
Stedefelt’s paper, referring at the same time for 
other details to the paper already cited above. 

What is and always has been needed is a precess 
applicable to impure or poor ores, or to both poor 
and impure ores, as these are those which are most 
commonly found. The prices of labour, fuel, and 
transportation, together with the richness of the ore, 
will always determine whether smelting processes 
can be employed, but these we suppose to be out of 
the question. The problem is how to treat an ore to 
which neither fusion nor amalgamation, either on ac- 
count of the insufficiency of the capital or the actual 
or probable richness of the tails render it inexpe- 
dient to treat by any of the usual processes. For 
such ores Mr. Russel proposes a process composed 
of seven operations : 

1. Crushing the ore and roasting it with or with- 
out salt in any of the furnaces generally used. 

2. Lixiviating the roasted ore with hyposulphite 
of soda. 

3. Treating the lixiviated ore with the extra 
solution of sodium and cupreous hyposulphite. 

4. Precipitation of the lead by carbonate of soda. 

5. Precipitation of the gold, silver, and copper. 

6. Treatment of the sulphides. 

For poor ores, according to their composition, 
the process would be somewhat modified by either 
modifying the roasting or not roasting at all, and if 
there were no chlorides present, doing away with the 
roasting and first lixiviation altogether, and com- 
mencing at once with the extra solution. 


1. CrusHING AND ROASTING THE ORE. 


(a) Crushing.—Up to within a short time the 
almost universal instrument used for crushing was 
the stamp mill,+ which has attained its greatest 
perfection in the United States. A recent examina- 
tion of nearly all the greatest dressing works 
of Europe shows that on the Continent it is being 
gradually abandoned for rolls, some of the works 
having abandoned it altogether, while others are 
only waiting their extensive repair to take the stamps 
out. There is little doubt that the unintelligent 
use of rolls in the early days on Lake Superior had 
much to do with the prejudice against them in the 
United States. It seems to be almost certain, 
however, that we shall then come back to them, as 
they are already being introduced in the west. For 
purposes of lixiviation there seems to be no doubt 
that they are superior. They not only give a pulp 
of more even fineness, but it contains less slimes, 
which, for purposes of lixiviation, is important, as the 
liquors should pass evenly through the ore and 





* “Leaching Gold and Silver Ores in the West,” 
Transactions of American Institute of Mining Engineers, 





+ “The Ball Stamp,” Metallurgical Review, vol. ii. 
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attack all parts of it. With rolls a much closer 
hand-picking and sorting can be made. Too little 
attention is generally given to hand picking in 
the West, owing probably to the fact that much 
richer ores are treated there than here. Apart, 
however, from the consideration of the much 
greater equality of the grains of ore, and the less 
formation of slimes, is the important consideration 
of cost. For the erection of rolls, the cost is not 
only much less, but the parts themselves are simpler 
and less likely to get out of order. The steel of 
which the outside of the roll is made can be used 
until there is danger of its cracking from pressure, 
and even then be replaced with but little cost of 
time and labour, so that the useful effect of the 
material is much greater than with stamps. The 
amount of repairs required, on account of the 
simplicity of the parts, is much less, and much less 
skilled labour and fewer men for the same output 
are required. There is also but little doubt that 
the actual output per horse-power of the roll is 
greater, as there is no necessity in most cases in order 
to chlorurise the ore perfectly, to have it very fine ; 
and as a very fine ore interferes with rapid filtration 
there seems to be no doubt of the superiority of 
rolls over stamps for crushing ore that is to be 
lixiviated. Rolls have been successfully used for 
some months at the Bertrand Mill in Nevada*, and 
are being introduced elsewhere, and where very 
fine crushing is not required will no doubt take the 
place of stamps as they have done elsewhere. Even 
in the case of a very finely impregnated ore it is a 
question whether it will not be advisable to treat 
the ore first in rolls, and when all has been ex- 
tracted from it which can be at that grade of 
fineness, to treat the residue with stamps as is 
now done in one of the largest dressing works in 
Europe. This, we believe, has never been done for 
lixiviation works, and except in the case of gold 
very finely disseminated in the gangue would hardly 
be advisable. There has been too little experience 
with the lixiviation process to know whether such 
a case would be likely to occur. In all the cases 
where rolls properly constructed and managed 
have been brought into competition with stamps, the 
latter have been taken out as soon as they were 
worn enough to require extensive repair, and rolls 
have taken their place. 

(b) Roasting the Ore.—The problem to be solved 
in all the processes where it is necessary or advis- 
able to transform the metal into a chloride by 
roasting it with salt has been how to perform this 
operation so as to give a high percentage of chlo- 
rides. This has been especially necessary up to 
the present time with the lixiviation processes, 
since metallic silver and most of the other com- 
pounds of silver in the absence of soluble salts of 
copper are but slightly soluble in the hyposulphite 
solutions used for lixiviation. This difficulty and 
the impossibility of producing a bullion free from 
lead when it has been present in the ores, has pre- 
vented the introduction of the lixiviation process, 
because in amalgamation, even when the chlorura- 
tion has not been perfect, metallic silver, if present, 
will be acted on by the mercury, and many of the 
silver compounds will be decomposed at its expense, 
so that while the loss in mercury will be some- 
what greater than it otherwise would be, the 
loss of silver will be less. The necessity of a 
high chloruration of the ore has stood in the 
way of the introduction of the lixiviation process, 
more especially as the presence of any considerable 
quantity of sulphurets, especially of blende, in- 
creases the difficulty and prolongs the time of roast- 
ing. It has, therefore, been the practice in many 
of the mills+ to discharge the ore in such a way 
that it remains hot in heaps for several hours, 
and thus increase the chloruration effect without 
prolonging the time of action in the furnace and 
consequent danger of decomposing some of the 
chloride already formed. In the investigations 
which I have been making during the last three or 
four years, I have always found that in ordinary 
roasting, when the temperature was very high, or 
the operation prolonged, the amount of the precious 
metals extracted was always less than when the 
time was limited and the temperature low. Mr. 
Russel has come to the same conclusion, and 
discovered, in addition, that the loss in silver in 
chlorurising roasting is always less when the pro- 
portion of salt is high. It seems, therefore, de- 





* “Leaching Gold and Silver Ores in the West,” 
Transactions of American Institute of Mining Engineers, 
1883. 
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sirable to perform the roasting of the ore as 
quickly as possible, and to allow the ore from the 
furnace to remain for some time in heaps before 
using it. For this purpose the Stedefelt furnace 
seems to be best adapted, as the roasting may be as 
short as desirable, while the chlorurising action may 
be prolonged at pleasure. The necessity of a per- 
fect chloruration in this process is not so great as 
in the other lixiviation processes which use only a 
simple hyposulphite solution, for should any of the 
metallic silver fail to be acted on by the salt, or 
any of the sulphide or other compounds fail to be 
decomposed, so that it is left in the tails, it will be 
dissolved in the extra solution. It has been found 
that in certain poor ores the use of salt may be 
dispensed with altogether and the ore only sub- 
jected to an oxidising roasting and then lixiviated. 
Oxidised ores may, in certain cases, be treated 
without even roasting. The extraction is not 
perfect, but when the price of salt or fuel is high 
it may be cheaper to bear a small loss in silver 
rather than to pay the expense of salt and of 
roasting. When, however, the silver is contained 
in lead carbonate, the ore must be roasted, as lead 
carbonate is insoluble in the lixiviating solutions. 


2. LIXIVIATION OF THE RAw OR ROASTED ORE 
WITH HyPposULPHITE OF Sopa. 


The tanks which are generally used for this 
purpose are made of wood painted with asphalte. 
Mr. Stedefelt proposes to construct very large ones 
made either of Portland cement reinforced with 
iron or of bricks saturated while hot with coal tar, 
or of asphalte concrete, protecting the bottom and 
sides with a lattice-work of wood so as to prevent 
injury from the falling in of the ore or shovelling it 
out. The discharge pipes are made of rubber and 
enter the bottom and rise in the tank and are kept 
in position by a float. While the solution is work- 
ing they are raised out of the liquid. When they are 
to be discharged they are kept just below its level 
by the float. Pinch cocks are sometimes used on 
them to regulate the flow of the liquid. The main 
conduits are made of iron painted inside and out 
with asphalte. The solutions are admitted to the 
tanks by rubber hose. 

The pulp is first treated with water ; when this is 
admitted above* on an ore which has been roasted 
with salt, it always contains some silver, and is 
allowed to flow into and out of a tank containing 
scrap iron where the copper and most of the silver 
is precipitated. After the leaching with water has 
been done, the hyposulphite is turned on. It 
should contain from 1.35 to 1.50 per cent. of the 
ordinary hyposulphite of soda in water to which 
sufficient sulphuric acid has been added to neutra- 
lise any caustic soda it may contain. All the salts 
of silver except the sulphide are more or less 
attacked by this solution. Its object, however, is 
to dissolve out the chloride which is either in 
the ore or has been formed by roasting. When 
chloride of silver is contained in considerable quan- 
tities in the ore associated with other minerals 
it is sometimes leached out and the residue either 
treated or concentrated and sold. The salts of 
copper and lead are also dissolved. The complete 
solution of the lead, however, requires a concen- 
trated solution. As the solvent power of the liquor 
for the precious metals is not increased by concen- 
tration it must be made dilute, and as lead is more 
soluble in cold than in hot solutions, and as any con- 
siderable quantity of lead dissolved in the hyposul- 
phite solution decreases the solvent power, the 
dilute liquor is heated to a temperature between 
25 deg. and 50 deg. Cent. In this way the most of 
the precious metals and the least lead will be dis- 
solved. 

The liquor is allowed to remain on the ore long 
enough to dissolve out most of the chloride of silver, 
by which time all the other salts, except the sul- 
phide, will have more or less attracted, some of the 
gold and most of the copper dissolved. The liquor is 
now drawn off and the pulp is ready for the extrasolu- 
tion. If the ore is crushed so fine as to make the 
liquor pass through it slowly, it may be forced 
through by using a stand-pipe ora force pump. Tobe 
sure of the quickest and easiest solution, it is well to 
make the liquors pass through the ore several times 
by draining the tanks and pumping up the liquor, or 
by arranging some system by which it will run out 
of one tank into the other by gravity. Such an 
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arrangement expedites the solution and diminishes 
the amount of labour. Ifthe pumps used are made 
of wood, they should be saturated with asphalte ; 
rubber or hard lead answers the purpose better. 


3. LEACHING THE LIXIVIATED ORE WITH THE 
Extra Sotvurion oF SopiumM AND CUPREOUS 
HyposuLPHireE. 

Mr. Russel has discovered that if ores of silver 
are leached with sodium, cupreous hyposulphite, 
formed by adding copper sulphate to sodium hypo- 
sulphite, not only native silver, but sulphide of 
silver and its compounds of arsenic and antimony 
will be dissolved. This extra solution, however, 
while it acts energetically on the other compounds 
of silver, is a much poorer solvent for the chloride 
of silver than the ordinary hyposulphite solution. 
The compounds of gold are also dissolved, but the 
solvent power of the solution for gold is not in- 
creased by the addition of the cupreous sulphate, 
while it is very much increased for silver and its 
compounds, except the chloride. 

The material left in the tails which has not been 
dissolved by the previous solution may be treated 
by this extra solution so as to extract a considerable 
percentage of their precious metal contents. Ores 
roasted without salt, or the raw ores themselves, 
may also be treated, and a very considerable per- 
centage of the precious metals contained in them 
be extracted. This extra solution is made by dis- 
solving 18 parts of sodium hyposulphite and 10 parts 
of copper sulphate in a small quantity of water, 
and mixing the solutions, decanting the liquid from 
the precipitate, washing it, and then redissolving it 
in water containing from 1 to 2.5 per cent. of sodium 
hyposulphite. The solution so prepared may be used 
for several successive charges, and only turned into 
the precipitation tanks when the cupreous hyposul- 
phite is nearly exhausted. It may also be made 
by adding so much of the saturated solution of 
copper sulphate to the sodium hyposulphite as 
would be required to make a standard solution. 
This solution is not permanent. A considerable 
portion of the cupreous hyposulphite will com- 
mence to separate at once, and as it is the solution, 
and not the precipitate, which acts, its value will 
be rapidly destroyed. The more concentrated the 
solution, the more rapidly the precipitate will form. 
Hence it is much more advantageous to form the 
precipitate first, and then dissolve it, and in this 
way to form the permanent solution. The amount 
required to form the standard solution is 1 per 
cent. copper sulphate to 2 per cent. sodium hypo- 
sulphite, as more copper sulphate forms a pre- 
cipitate, and renders the solution weaker. Dilute 
standard solutions at a temperature of about 50 deg. 
Cent. act more energetically than stronger solu- 
tions at a higher or lower temperature. Extra 
solutions made from calcium hyposulphite act as 
energetically as those made from sodium, while the 
potash compound is much less powerful. 

The solution is let on to the ore from above, 
filters through, and is pumped up again several 
times, in order to dissolve out as much as possible 
of the metals, by pumps made of hard rubber or 
lead. As all of the solutions must be heated to get 
the best effect, this is done with coils of lead pipe 
placed in the tanks, through which steam is made to 
pass, which thus keeps the solutions at the proper 
temperature. The quantity of silver dissolved out 
from the ore will depend on the surface exposed to 
the liquid. Hence the ore should be as fine as pos- 
sible, without being so fine as to be in the shape of 
mud. If the roasting has been properly done, it 
will always be greater than the assay, as the solu- 
tions have longer time to act on the large scale than 
on the small. The question might be asked, Why 
not dispense with the first lixiviation altogether 
and use only the extra solution? The results of a 
large number of experiments have shown that in 
almost every case when the two solutions were 
used one after the other, more of the precious 
metals were extracted than when only one was 
used, 

Sometimes it may be worth while to treat raw ores, 
especially when they contain much native silver, 
by the extra solution first. It has been found that 
silver may still be extracted from the tails of the 
amalgamation process by the extra solution, and it 
is probable that when ore can be amalgamated 
directly, lixiviation can take its place. There is, 
however, one class of ores which cannot be treated 
without previous roasting ; these are those in which 
the silver is contained in carbonate of lead. 

In the use of both solutions the system of lixivia- 
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tion adopted at Agordo for leaching copper ores 
could be advantageously used. Here the fresh 
water is added to the ores which have already been 
treated three times, and the strong solutions, nearly 
or quite ready for precipitation, are put on the 
fresh ores. Such a system is especially adapted to 
poor ores which are to be treated directly. Both 
the ordinary and the extra solution should be used 
fresh. If kept unused for any length of time sul- 
phates are formed by the action of the air, and the 
solution loses its solvent power. 

It appears as the result of trial, that part of the 
silver in the roasted ore exists as sulphate. Mr. 
Stedefelt has proposed for such products as are now 
treated by the Ziervogel process, a much less care- 
ful and consequently a cheaper roasting for sulphate 
of silver, * and then to add to the ore, after it has been 
leached with hot water without removing it from 
the tanks, the extra solution. All the silver in the 
ore, except such as was contained in any fused or 
fritted product, which ought not to be there at all if 
the temperature has been properly regulated, would 
be dissolved. This would make the complicated 
processs now used on the Ziervogel tub residues 
unnecessary, and would probably be much more 
satisfactory in its results. 


4, PRECIPITATION OF THE LEAD BY CARBONATE 
OF Sopa. 

Mr. Russel has discovered that the carbonates of 
lead are not soluble in the hyposulphite solution, 
while other salts of lead, silver, and copper are. If 
sodium carbonate, therefore, is added to the so- 
lutions drawn from the leaching tanks the lead will 
be precipitated, while the other metals will remain 
in solution. The separation of the lead is so com- 
plete that no trace of it remains. The carbonates 
of calcium, iron, manganese, and zinc are also 
soluble. Any soluble salts of these metals, which 
were contained in the ore or that were formed in 
the first stages of roasting, would be decomposed in 
the last stages of the roasting, orif they were not they 
would be washed out in the first wash of water, and 
would not be found inthe pulp. To effect this sepa- 
ration of the lead it is most convenient, as well as 
economical, to make use of the ordinary commercial 
soda ash, which can be procured at a low price 
almost anywhere. This substance is, however, 
never pure. Is islikely to contain besides the car- 
bonate of soda, both caustic soda and sodium 
sulphide which, if present in the solution, would 
precipitate the silver in the lead. To remove this 
the solution of soda ash is first dissolved in water 
containing 1.50 per cent. of sodium hyposulphite, 
then boiled with sulphur, which forms sodium 
hyposulphite and polysulphide with the caustic soda. 
The polysulphides are then precipitated with copper 
sulphate. Copper sulphide is formed, and this is in- 
soluble in the hyposulphite solution. This separa- 
tion of lead makes the use of sodium hyposulphite 
absolutely necessary. Calcium hyposulphite cannot 
be used because the calcium would be precipitated 
with the lead. 

To effect this separation the liquors are drawn off 
into separate tanks and the necessary quantity of 
the purified sodium carbonate added to the solu- 
tion. Mechanical agitators should be used to make 
the mixture perfect ; these can be arranged so as 
to be worked with but little expense. The lead 
carbonate settles very rapidly and in less than an 
hour the clear supernatant liquor can be decanted 
into the precipitating tanks. When sufticient lead 
carbonate has accumulated it is collected, dried, and 
sold. Where it has no value the gain is still great, 
as the lead would have to be precipitated by sodium 
sulphide, a more costly reagent, but the net gain is 
in having the sulphides of silver and copper free 
from lead. 


5. PRECIPITATION OF THE PRECIOUS METALS. 

The copper, silver, and gold are precipitated 
from the hyposulphite solution by sulphide of 
sodium ; this is necessary because any calcium en- 
tering the solution would be precipitated with the 
lead of the sodium carbonate. The sodium sul- 
phide is prepared by boiling sodium hydrate with 
sulphur, and as the hydrate is readily soluble, 
the formation of the sulphide is much more easily 
effected, and the solution itself is much more effec- 
tive as a precipitant than the calcium sulphide, 
which, however, in any case could not be used in the 
presence of lead, whose hydrate is not so soluble. 
The sodium sulphide, besides, can be heated to 
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100 deg. without much detriment, as it decomposes 
slowly, while the calcium sulphide can only be 
heated to a low point without decomposing. The 
solution so prepared contains considerable sodium 
hyposulphide, and as this salt is formed from the 
sulphide by the precipitation of the metals, it grows 
stronger by use. The solutions should be used at 
once, as after a time the dilute solutions lose their 
power. 
6, TREATMENT OF PRECIPITATES. 

After every precipitation the supernatant liquor is 
drawn off to be used over again and fresh liquor con- 
taining metals in solution is let into the tanks ; when 
a sufficient number of precipitations have been made, 
the sulphides are withdrawn and dried, as at the 
Bertrand Mill,* or better, are put through a filter 
press. If they are to be roasted the sulphides must 
be first dried and then carefully oxidised, so as to 
leave sulphur enough to form a matte with the 
copper which will be very rich in silver. If they 
are to be dissolved by the process proposed by Mr. 
Stedefelt, they are added without previous drying 
to the sulphuric acid at 66 B. to which sodium 
nitrate has been added. Some silver chloride will 
be formed from the impurities contained in the 
reagents, and this with the gold will remain undis- 
solved. The sulphur which collects is used in the 
formation of the sodium sulphide. The escaping 
nitric acid is caught in a coke tower. The silver 
sulphate is reduced with copper to metallic silver 
and melted. The copper sulphate is crystallised, 
a part of it is used in the extra solution, and the 
rest either sold or precipitated with iron. The 
residue of gold and silver chloride is allowed to 
accumulate and is treated by itself when there is 
enough of it. 

As compared with fusion or amalgamation pro- 
cesses this process offers all the advantages of a 
lixiviation plant, and in addition the possibility of 
making fine bullion free from lead, with a much 
higher extraction of the precious metals so far as 
the preliminary experiments, which have been made 
on a large scale, can show. Its chief advantage 
lies not so much in the extraction of the precious 
metals from ores which are ordinarily leached, for, 
although carefully conducted operations always give 
a higher extraction by the Russel process, the 
difference is but slight in some cases, as it does in 
the treatment of ores which would not ordinarily 
be leached, and which can be treated with only an 
ordinary roasting or perhaps with no roasting at all. 








THE WEAVER NAVIGATION. 

Tue River Weaver, although naturally an insig- 
nificant stream so far as navigational purposes are 
concerned, has, by the application of engineering 
skill, been converted into one of the most important 
non-tidal waterways in the kingdom. It rises at 
Ridley Pool, in the south-west of Cheshire, and is 
51 miles long, from its source to its confluence with 
the estuary of the Mersey at Weston Point. It is 
navigable as high as Winsford, or for a distance of 
21 miles. The area drained by the river is about 
550 square miles, which is equivalent to nearly one- 
half of the county of Chester. The plan on page 
242 shows the course of the river, and the localities 
which it serves. The attempt to make the river 
serviceable for traftic may be said to have commenced 
with an Act of Parliament obtained in 1721, since 
which date various powers have been obtained 
at different times. Although the River Weaver is 
of great interest to the engineer, it is hardly of less 
interest from an economic point of view. Its affairs 
are administered by a body of trustees, 105 in 
number, who are composed of the principal land- 
owners of the county. The chairman of this some- 
what numerous trust in Lord Delamere, Colonel 
France-Hayhurst being deputy-chairman. Mr. 
Lionel B. Wells, M.I.C.E., is engineer, and Mr. 
T. B. Hughes general manager. The surplus earned 
by tolls, over that required for keeping up the navi- 
gation, is handed over to the county, and in this 
way considerable sums are obtained for reducing the 
rates. That any enterprise, in which there is only a 
philanthropic stimulus to a profit, and which has 
105 masters, should be carried on so successfully, 
is in itself sufficiently surprising, and denotes a 
state of masterly activity on the part of the ma- 
jority of the 105, which, no doubt, is highly con- 
ducive to the despatch of business. When, however, 
we remember that the enterprise depends for its 
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success on meeting the active competition of two or 
three railway companies for the carriage of goods, 
our respect for the management is still further in- 
creased. It should be noted, too, that the govern- 
ing assembly is self-elective, and is therefore 
amenable only to the moral influence of public 
opinion. It is, indeed, to this fact of self-election 
that the success of the administration of the trust is 
attributed by many. If this view be correct, one 
cannot help speculating whether a more august body 
of legislators could not be improved by the applica- 
tion of a similar elective principle. 

The chief improvements to the navigation have 
been carried out during the last nineteen years. 
Mr. E. Leader Williams, whose name has lately 
come so prominently before the public in connec- 
tion with the Manchester Ship Canal scheme, was 
then engineer to the Weaver Trust, and he de- 
signed a series of alterations, for the purpose of 
accommodating larger craft, and giving facilities for 
steam towing. Mr. Williams also designed the 
hydraulic lift at Anderton, to which we make re- 
ference later on. 

The staple produce of the Weaver Valley is salt, 
of which over 1,000,000 tons are annually carried 
over the navigable waters. About 800,000 tons are 
taken to Liverpool, the rest being consigned to 
other ports. The increasing importance of the salt 
trade of the county is said to be largely due to the 
improvements in the river. Its greatest width is 
110 ft., and its least width is 70 ft. The depth of 
water to Northwich is not less than 10 ft. in any 
part, and vessels 220 ft. long can get as far as this 
point. There are two viaducts, those of Dutton and 
Sutton, each with a height of 60 ft. from the sur- 
face of the water, all other communication across 
the river being made by swing bridges. Above 
Northwich there is a depth of water of 9 ft. 6 in. 
to Winsford; there the navigation stops. The 
locks above Northwich will not take vessels 
over 88 ft. long. The largest vessel that ever 
passed down the Weaver was a steamer named 
the Woodcock, which had been built at Witton 
Brook. She is 520 tons burthen, and 152 ft. 
long by 23 ft. wide. There are now fifty-two 
steam lighters engaged in carrying salt down the 
Weaver to Liverpool. These are fine vessels, 
carrying 300 tons of salt. The propelling ma- 
chinery is generally placed right aft, the lines being 
very full in the after part in order to support 
the weight. The Weaver is far before the Mersey 
in point of navigable facilities, and could take 
vessels of 500 tons could they get as far as the 
entrance at Weston ; indeed, all the arrangements 
have been made by the Weaver Trustees in the 
confident belief that the estuary of the Mersey 
must be improved, and that they will then be able 
to utilise the 15 ft. of water they have over the sills 
of their locks. The most interesting works upon 
this navigation are the aqueduct and boat lift at 
Anderton. These works were some time ago de- 
scribed by Mr. Sidengham Duer in a paper read 
before the Institution of Civil Engineers, and the 
following description, as well as the two-page plate 
which we publish this week, are reproduced by per- 
mission from the Transactions of the Institution. 

In what is called the Anderton basin, there 
is an island in the River Weaver which was 
fixed upon as the best site for the lift. It 
was decided that the water of the Trent and 
Mersey Canal should be carried in an aqueduct, 
at its normal level, across the river between the 
bank and the island, and that the boats should be 
lifted and lowered between the end of this aqueduct 
and a cutting from the main river into the island. 

The works constructed at Anderton consist of a 
basin opening into the Trent and Mersey Canal; a 
wrought-iron aqueduct to lead the water of the canal 
from the basin across an arm of the river to the end 
of the lift pit ; a double hydraulic lift, situated on 
the island, capable of lifting from the level of the 
water in the river to that in the aqueduct or canal, 
and a channel cut through the island from the lift 
pit to the main bed of the river, for barges to pass 
to and from the lift and the river. 

Fig. 1 shows a side elevation, and Fig. 2 a plan of 
theworks. Figs. 3 and 4 are cross sections of the 
lift and aqueduct. Fig. 5 gives some details of the 
arrangement of the gates for the aqueduct and 
troughs, as well as the method of making the joints 
between the aqueduct and troughs. Fig. 6 isa 
section of one of the syphons for insuring the proper 
depth of water in the troughs ; and Fig. 7 gives 
some details of the main valves for working the 
apparatus, and of the method of controlling them. 
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The aqueduct is of wrought iron, 162 ft. 6 in. in 
length, and 34 ft. 4 in. in width, in three spans of 
30 ft., 75 ft., and 57 ft. 6 in. A central web divides 
it into two channels, each 17 ft. 2in. wide. This 
central web and the sides of the aqueduct are 8 ft. 
6 in. deep, and form continuous girders, which 
carry the aqueduct, and the water, 5 ft. 3 in. deep, 
contaired within it. 

To insure a water-tight connection between the 
aqueduct and the basin, the cast-iron bedplate on 
which it rests is built into the masonry of the basin. 
The top of this bedplate was covered with red lead, 
and the bottom skin of the aqueduct was bolted to 
it. The inner edge of the bedplate was chamfered 
off, and the space between this chamfer and the skin 
of the aqueduct was caulked with wooden wedges. 
The sides are made water-tight with the masonry, 
by running in Portland cement at the backs of 
wooden fenders which protect the ends of the aque- 
duct girders. 

The columns A B bear on Portland cement con- 


barges, in coming down to the river, assists in lift- 
ing barges in the other trough up to the canal. 
Each trough is 75 ft. long, and 15 ft. 6 in. wide, 
and is long enough to hold the largest barges that 
can be used on the canal, and wide enough to hold 
one of the largest or two of the small ordinary 
barges. The small barges each carry from 30 to 40 
tons, the larger barges from 80 to 100 tons of goods. 
The troughs are constructed entirely of wrought- 
iron, their sides forming girders 9 ft. 6 in. deep in 
the centre, and 7 ft. 6 in. deep at the ends. These 
girders support the entire weight of the trough, 
with its load of barges and a depth of water of 5 ft. 
The sides of the trough are stiffened to resist the 
outward pressure of the water, by external gussets 
like those of the aqueduct, but there are no over- 
head arches. The pressure on the bottom is trans- 
mitted to the side girders by transverse floor girders 
1 ft. 9in. deep, and by longitudinal floor girders 
9 in. deep. 

At each end of a trough there is a lifting gate, 


moved up and down by one central vertical ram 
3 ft. in diameter. 

This ram passes through a stuffing-box in the 
bottom of the lift pit, and through the tunnel into 
the press. The wrought-iron tunnel under the lift 
pit, 4ft. 4 in. in diameter, is to afford easy access 
to the valve box E, and to the glands of the presses 
and stufting-boxes, for the adjustment of the pack- 
ing, and for lubricating the rams. The weight of 
each trough, with the water and barges contained in 
it, is 240 tons, which is equal to a pressure of about 
4} cwt. per square inch of area of the ram. The 
rams and presses are of cast iron, in three lengths, 
joined together by flanges and bolts. The flanges 
of the rams were covered with red lead before 
being bolted together. The flanges of the presses, 
besides red lead, have a ring of lead wire between 
them, which, being squeezed flat by the pressure of 
the bolts, makes a water-tight joint up to the re- 
quired pressure. The presses, pipes, and all other 
parts of the apparatus were tested to a pressure of 
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erete, contained in cast-iron cylinders, which rest | 


upon a foundation of masonry supported on piles. 
The columns C, and all other columns round the 
lift pit, are carried down to below the bottom of 
the pit, and stand on foundations of brickwork 
and concrete. Each end of the aqueduct is fitted 
with wrought-iron lifting gates for controlling the 
ingress and egress of barges. As the aqueduct is 
divided into two separate channels, it follows that 
two such gates are required ateach end. The weight 
of each gate is about 27 cwt. This is principally 
counterbalanced by weights D working over pulleys. 
The gates are lifted perpendicularly by a small crab 
and pulleys attached to cast-iron frames, which also 
serve as guides while the gates are being lifted or 
lowered. There is one crab to each gate, and one 
man can lift the gate 7 ft. 6 in. clear of the water in 
about a minute anda half. This is quite high enough 
to allow the largest barges to pass under. The 
gates have a strip of india-rubber fastened to the 
back of the flange, round their sides and bottom, 
and the internal pressure of the water forces it 
against a corresponding angle-iron flange fixed to the 
aqueduct, so that a water-tight joint is made. 

The lift is double, and the barges are raised or 
lowered while floating in a box or trough, full of 
water, so arranged that one trough containing 
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similar in construction and mode of operation to 
those described for the aqueduct. At the sides 
there are a number of cast-iron syphons for securing 
whatever depth of water the circumstances of lift- 
ing may require. Each of the troughs is attached 
to the head of a cast-iron ram by a central wrought- 
iron socket 3 ft. 6 in. deep, bored to fit the turned 
head of the ram. From this socket wrought-iron 
cantilevers radiate to the side girders of the trough 
to transmit the weight from the side girders to the 
ram. Each trough is thus entirely supported and 


6 ewt. per square inch before being used. The 
presses are below the bottom of the lift pit, within 
| cast-iron cylinders 5 ft. 6 in. in diameter, sunk to 
| the required depth by the pneumatic process. They 
| fit into cast-iron bedplates, laid on two layers of 
wood, each 4 in. thick, resting on the Portland 
| cement concrete at the bottom of the cylinders. 
| These bedplates are fixed in their places laterally 
| by Portland cement concrete between them and 
the inside of the cylinders. Besides resting on the 
‘bottom bedplates, the presses can also rest on the 








243 1 








Sept. 12, 1884. ] 





ENGINEERING. 





THE DUTTON SL 


UICES: 


MR. LIONEL B. WELLS, ENGINEER. 





















RIVER WEAVER 


NAVIGATION. 






















































—— a--- 
' ae coe We: - 
——— a» = = l2.40 } ion 
| i 1] i xe 
| 1 | eae 2¢ 
| | +o ‘ 
ee ——— ~~. see! ws 5 
— Se = ink 
\\ ~*~ A | ; _ 
\ >" Gs..36-. = 5 
“ee Bie 2b e ; 
: 
oe 
aes 
= 
“5-3 
2 
2 
at 
oi 
; 
; 
t...¥ 







































































































































































tops of the cylinders containing them, which have 
large external flanges, so as to give a great area of 
foundation. At the corners of each of the troughs 
there are cast-iron guide blocks, which work against 
guides on the columns round the lift pit, so as to | 
keep the troughs steady while they are in motion. 
The guides and guide blocks are accurately planed | 
and carefully fitted. 

The guide columns are supported, below the | 
bottom of the lift pit, on foundations of brickwork | 
and concrete. They are filled with ballast, and | 
built into the masonry round the lift pit to increase | 
their weight and stability. At the aqueduct end of | 
the lift pit they are braced to the columns sup- | 
porting the aqueduct, and are tied to the aqueduct | 
itself. At the river end they are braced together, | 
and to a central column 10 ft. 6 in. distant from the | 
centre guide column, so as to form a large triangular | 
buttress of great strength. This is tied at the top | 


to the guide columns at the aqueduct end of the 
lift pit by the lattice girders, which also carry a 
platform ; and half-way between the ground and 
this lattice girder this buttress is again tied to the 
same columns by other small lattice girders, placed 
horizontally to resist wind, and slung from the 
platform girders so as not to sag. These girders 
are thus kept straight, and form efficient tie-rods. 
The distance between the guide columns is suffi- 
cient to allowa trough, when disconnected from the 
top of the ram, to be floated between them out of the 





lift pit ; and as wooden gates can be fitted to close | 
the river end of the lift pit, the water can be pumped | 


out, and all parts of the apparatus easily got at for 





Stop water 





A platform round the aqueduct and lift 


repairs. 
pit, at the height of the water in the aqueduct, for 
the manipulation of the gates, and for moving barges 
in and out, &c., allows all parts of the apparatus to be 


easily seen from it. There is an accumulator, to 
assist in working the lift, having a ram 1 ft. 9 in. 
in diameter, with a stroke of 13 ft. 6 in. ; it has a 
capacity equal to that of one of the main rams for a 
stroke of 4 ft. 6 in. The two main presses are con- 
nected by a pipe 5 in. in diameter (Fig. 7), fitted 
with an equilibrium valve E, for opening or closing 
communication between them. 

There is also a pipe, 4 in. in diameter, for each 
of the presses, passing from the accumulator 
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through continually opening passages in the valve 
box E. These pipes are opened or closed sepa- 
rately, as required, to the accumulator by valves F, 
situated under the end of the aqueduct. Thus 
the accumulator can be opened to either or both of 
the presses as may be wished. From a T-piece on 
each of the 4 in. pipes, between the valves for 
controlling them and the presses, a waste pipe, 2 in. 
in diameter, goes up to the valve house, and there 
passes into a valve box by which the water in the 
press with which it is connected can be run to waste 
into the aqueduct. A branch on each of these 
waste pipes contains a small safety valve, which is 
lifted whenever an ascending trough may be going 
too high, and the water running to waste prevents 
danger. These pipesand valves, excepting those for 
carrying the water from a steam engine to the accu- 
mulator, are all that are required to work the lift ; 
and are controlled, by means of shafting and gear- 
ing, by one man in the valve house, who turns one 
of tive wheels according as he wishes to open or 
close the valve between the two presses, to open or 
close either of the presses to the accumulator, or to 
let the water in either of the presses run to waste. 
The relative position of the wheels in the valve 
house is the same as that of the valves themselves ; 
so that the man stands, as it were, in the centre of 
a model of the lift. This man works the lift in 
accordance with signals from others whose business 
itis to bring the barges into and out of the lift. 
The valve house is on the top of the aqueduct, 
and commands a good view of the whole appa- 
ratus. 

To understand the principle of action of the lift, 
let it be granted, in the first place, that for a given 
depth cf water in a trough, the weight on the ram 
supporting it is constant, whether there are barges 
floating in the trough or not. Again, let it be 
granted that, if the weight of the two troughs and 
their inclosed loads be the same, and the communi- 
cation between the two presses open so that the 
water can pass freely from one press to the other, 
the apparatus will be in equilibrium when the two 
troughs are at the same level. On the other hand, 
if one trough be heavier than the other, the heavier 
will fall nearer to the lower level and force the 
lighter one up as much nearer to the level of the 
canal. Suppose now that all the valves are closed, 
that one trough is at the aqueduct level, while the 
other is down in the lift pit, that the upper trough 
contains water 5 ft. deep, with or without barges 
floating in it, and that the lower one contains water 
4 ft. 6 in. deep, with or without barges floating in 
it. If the valve E on the 5-in. pipe is now opened, 
so as to allow a free communication between the 
two presses, the upper trough will descend and 
cause the lower or lighter one to ascend, until, by 
becoming partially immersed in the water in the lift 
pit, it loses part of its gravitation, and has lifted 
the other trough to within about 4 ft. 6 in. of the 
top of the lift. 

The communication between the two presses is 
now closed, the water still remaining in the press 
supporting the descending trough is allowed to run 
to waste into the aqueduct, and the trough conse- 
quently descends into the water of the lift pit, and 
the barges contained in it have now been lowered 
from the level of the canal to the level of the river. 
The gate at the river end of the trough can accord- 
ingly be raised, and the inclosed barges floated out 
into the river and be replaced by others waiting to 
be lifted. Meanwhile the man in the valve house 
opens the connection between the accumulator and 
the press of the ascending trough, and the accumu- 
lator forces this trough up to 6in. below the top of 
the lift. It does not force it up all the way, be- 
cause it is necessary that the water should be 5 ft. 
deep instead of 4ft. Gin. when the trough is 
descending, and the simplest way of increasing the 
depth of water is by running it in from the aque- 
duct. Before the barges can be transferred from 
this trough to the aqueduct, or even water can be 
allowed to flow between them, a water-tight joint 
must be made between the end of the trough and 
the end of the aqueduct. For this purpose the 
ends of the trough and aqueduct are bevelled, as 
shown in Fig. 5, and a facing of wood is fitted on 
to the end of the trough and correctly adjusted to 
the bevel of the face of the aqueduct. A round 
piece of india-rubber, 3in. in diameter, is fixed on 
the face of the aqueduct by attachments of malle- 
able cast iron, and as an ascending trough is lifted 
by the pressure of the accumulator the india-rubber 
is squeezed between the two bevelled surfaces, and 
makes a water-tight joint. After this joint is made, 








a valve is opened in the aqueduct gate, to allow 
water to pass between it and the gate of the trough, 
and the aqueduct gate is lifted as soon as the water 
level is the same on both sides. The trough gate is 
now pushed just clear of its india-rubber face by 
the pressure of the extra Gin. head of water in the 
aqueduct, and can therefore be lifted directly after 
the aqueduct gate, when the water flows rapidly 
into the trough from the aqueduct to make the two 
levels identical, and the depth of water in the 
trough becomes 5 ft. instead of 4ft. Gin. Barges 
can now of course be transferred between the 
trough and the aqueduct as required. 

When the gates have been again closed, and the 
trough is allowed to descend, the water between the 
two gates falls through a hose pipe into the lift pit 
below. It will be observed from the shape of the 
gates that the space between them is made as small 
as possible to prevent waste of water. 

When a trough descends into the lift pit it is 
always immersed toa depth of fully 5 ft., to get 
barges in and out easily, and when the river is 
swollen the immersion may be still greater. It 
being, however, absolutely necessary for the working 
of the lift that the depth of water while the trough 
is being lifted should not be more than 4 ft. 6 in., 
the extra water in the trough is drawn off by the 
syphons already alluded to. While a trough is 
descending into the lift pit, as each of the syphons 
dips into the water, the air within the syphon is 
driven out through its shorter leg inside the trough, 
which becomes nearly filled with water ; and conse- 
quently, when the trough is again lifted, the syphon, 
having a partial vacuum within it, draws water out 
of the inside of the trough down to the bottom of its 
leg, or until air is admitted into the outer leg 
by the water falling below the bottom of a small 
adjustable pipe connecting it with the water in the 
inside of the trough. Syphons for letting the water 
out of the troughs are preferred to valves because 
they are automatic, whereas if valves were used 
each of them would have to be opened while the 
trough was at the bottom of the lift to let the water 
out, and closed again when at the top of the lift to 
prevent the loss of the 6in. deptk of water which 
comes into the trough from the aqueduct. As there 
are twelve syphons to each trough, this would 
seriously delay the operations of a machine required 
to work so quickly as the one being described. It 
was stipulated that the lift was to be performed in 
three minutes; it has been done in about two 
minutes and a half, and by increasing the quantity 
of water taken from the canal it could be effected 
more speedily even than this. 

Besides being worked as a double lift, each 
trough can be lifted separately by the engine and 
accumulator ; but this is a comparatively slow ope- 
ration, and occupies about half an hour. With 
ordinary care, no accident can happen to the appa- 
ratus from frost, as all the exposed pipes are pro- 
tected with felt, and at night it can be entirely 
emptied of water by opening two little valves placed 
on the lowest exposed parts. 

It will be understood from this description that 
the motive power employed for working this lift 
is of two kinds. The first part, and, in fact, quite 
thths of the entire lift, is performed by taking a 
layer of water 6 in. deep over the surface of the 
upper trough, that is to say, a weight of 15 tons 
from the canal, and the remaining ;';th is performed 
by asmall steam engine continually pumping water 
into an accumulator. 

The obvious advantages in having the lift double, 
so that it can be worked as described, are the sav- 
ing of engine power and time. For if eight minutes 
elapse between the commencement of each lift, the 
double lift requires an engine of 10 horse-powér, 
supposing 20 per cent. of the power to be lost 
through friction, &c., to take up two barges and 
bring down two others simultaneously. A single 
lift could, however, only take two barges up or 
bring two down in eight minutes, so that sixteen 
minutes would in this case elapse between the 
commencement of each lift. And even at this 
speed, and to do only half the work of a double 
lift, an engine of nearly 65 horse-power would be 
required, and a very large accumulator. In the 
double lift, each press, with its insistent trough, 
is in turnan accumulator to the other, and does its 
own useful work of lifting and lowering. 

The ironwork and machinery were supplied and 
erected by Messrs. Emmerson, Murgatroyd, and 
Co., Limited, of Stockport and Liverpool ; and the 
foundations, masonry, and sinking of the cylinders 
were carried out by the Trustees of the River 








Weaver, from the designs and under the superin- 
tendence of Mr. Sandeman. Since the apparatus 
was opened by the trustees in the beginning of 
July, 1875, no alterations or additions have been 
required ; and great satisfaction is expressed with 
the way in which the lift works, and the ease with 
which it is manipulated. 

A short distance below the Anderton lift are 
some fine locks which were opened for traftic 
about six years ago. They are in two sets, and 
are situated at Saltersford and Acton. In each 
case there are two locks of different sizes side by 
side. The larger are 229 ft. long by 424 ft. wide, 
and are capable of accommodating a vessel of 
1000 tons burthen could such a craft be brought to 


them. The smaller locks are 220 ft. long by 25 ft. 
wide. The depth of water on the sills of all 
is 15 ft. In each case there is a middle pair of 


gates so that only half the lock can be used in case 
the vessel is not long enough to require the whole 
length. The gates of the larger locks are worked 
by means of Schiele turbines which are placed in 
wells adjoining those of the chain capstans, and the 
shafting of both being vertical, the latter are driven 
without the introduction of bevelled gearing. 
The capstans are situated at the levels of the 
gate fastenings, and chains lead from them over 
carrying rollers to the gates. The main supply 
and discharge pipes tu each turbine are 16 in, 
in internal diameter. The turbine wheels are 
18 in. in diameter, and have twenty double 
buckets 2in. in depth. They have exit orifices 
% in. wide, giving a total area of 70 square inches, 
and are designed to work at 173 revolutions per 
minute. There are sixteen ports in the turbine 
casing having a total area of 60 square inches, 
capable of being diminished five-sixteenths by five 
adjusting slides. The quantity of water consumed 
by each turbine is 270 cubic feet per minute. The 
smaller locks are opened by hand power by means 
of capstans and quadrant wheels. 

Each lock has six cylindrical sluices on a principle 
designed by Mr. F.G. M. Stoney. They consist 
of open-ended cylinders formed of wrought-iron 
plating, and slung vertically in their wells so that 
the top is above the highest water level. The cy- 
linders for the large locks are Sft. 6in., and 
those for the smaller locks 5 ft. 3 in. in diameter. 
To the bottom of the cylinder a ring is attached 
which has a conical face. This fits into a suitable 
seating which is cemented into the masonry. It 
will be seen that this sluice is in equilibrium, so 
that there is no friction, and there is only the 
weight of the cylinder and attachments to be lifted 
in opening the sluice. This, however, is counter- 
balanced, and as the lift is only 164 in., the labour 
in opening it is very trifling. 

Four of the sluices are placed at the ends, and 
two in the central portion of the locks. The latter 
are for working locks when the middle gates are 
used. There are also intermediate sluices for open- 
ing communication between the large and small 
locks. In this way when working both locks at 
once, a considerable saving may be effected in 
water, as the lock carrying the ascending craft can 
be supplied by that which is being emptied until 
both come to one level. The locks are built of Run- 
corn red sandstone ashlar, backed with rubble. The 
hollow and square quoins, sills, fender courses and 
coping, are of Anglesea limestone. The stop walls in 
the trenches at the gate sillsare of Portland cement 
concrete, which is also used under the central 
piers of the locks. The heel posts and mitre posts 
of the lock gates are of greenheart, the beams are 
of English oak, and the cleacing is of American red 
pine. There are no rollers to the gates, but the 
weight is supported by diagonal tie-bars, extending 
upon both sides; these are attached to malleable 
cast-iron caps on the heel posts, and are secured to 
the lower ends of the mitre posts. The gate pivots 
and shoes are also of malleable cast iron, and are 
turned to fit each other. The gate anchor straps are 
secured to cast-iron anchor plates bolted to the 
masonry. The gate pivots and straps are eccentric 
to the hollow quoins, to obviate friction upon the 


masonry. 

One steam barge with three flats in tow 
can pass through the large locks at once. This 
would represent about 1000 tons of salt. The 


large lock takes on an average eight minutes to pass 
vessels through when the whole length is used. 
On the occasion of our visit, the large lock was 
filled in 2 minutes 35 seconds when passing the 
engineer’s launch, which, however, only required 
the middle gates to be used. On this occasion the 
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intermediate sluice in the mid-feather which opens 
connection between the two locks, was used, thus 
giving additional speed. These fine locks were 
designed and executed by Mr. J. W. Sandeman, 
M.I.C.E., the engineer of the river at the time. 
They take the place of four other locks, and by 
them the traftic is much accelerated. 

At Dutton there are some sluices which were de- 
signed and erected about four years ago, by Mr. 
Lionel B. Wells, M.I.C.E., and are well worth the 
attention of thuse interested in the engineering of 
inland navigational waters. Figs. 8, 9, and 10, page 
243, are illustrations of these sluices, and give a good 
idea of their general appearance. They take up the 
work originally done by two weirs now removed, 
and which were placed respectively about a mile 
and a half above, and a mile below the present site 
of the sluices. By this alteration the level of the 
water has been raised 4 ft. 3in., thus bringing it up 
to the former level of Acton Weir. The Weaver 
is subject to floods, which have at different times 
done considerable damage, especially in North- 
wich, part of which lies on low ground, and Mr. 
Wells devised these movable weirs with a view to 
passing away the excess of land water more rapidly, 
and yet maintaining the water level at the additional 
height required by the exigencies of the growing 
trattic, and increasing size of the craft. The plan 
has proved highly successful, and since their erection 
there have been no serious floods, the water not 
having risen above 3 ft. 6in., although floods of 
12 ft. had been known in this district. The riparian 
owners are sanguine that the area of serious flood- 
ing is over, but Mr. Wells takes probably a juster, 
if less hopeful, view of the case, and warns the 
dwellers on the river side that there may yet be 
trouble in spite of his sluices. The water, however, 
will probably never reach its former unwonted height, 
as Mr. Wells claims to have reduced the flood level 
at Northwich from 12 ft. to 6 ft. These sluices are 
doubly interesting just now, as the design has been 
adopted by Mr. E. Leader Williams for the pro- 
posed Manchester Ship Canal, and those who fol- 
lowed the endeavours that were made to pass the 
Bill will remember the importance that was attached 
to this feature. 

These sluices are eight in number, each with 15 ft. 
clear span, and 13 ft. head of water above, the 
difference in level being ordinarily 9 ft. 3in. The 
sluice doors are formed of iron framing with 
wood sheathing. On the two end ones there is an 
arrangement for passing ice. This consists of a 
movable cap which works on hinges from the plat- 
form above and which can be lowered suddenly, 
thus causing a great rush of water. During severe 
winters the ice causes great trouble on this river, 
and large sums are frequently spent in keeping the 
navigation open. The piers are founded on con- 
crete carried down to the marl. They are built 
of Runcorn sandstone, the cap and plinth being of 
Anglesea limestone, the red and white of the two 
stones forming a pleasing contrast and giving the 
whole a handsome appearance. The sluices are 
worked by a travelling crane treble-geared, the rails 
on which it runs being placed on cast-iron arches. 
When necessary, and plenty of power is available, 
the sluices can be raised with great rapidity, whilst at 
ordirary times they can be lifted more leisurely 
by one man. One of the principal reasons that 
the sluices work so easily is in consequence of an 
arrangement which has been designed by Mr. Wells, 
and which is illustrated by Fig. 10. 

It will be seen from this engraving that there are 
placed at the back of the sluice doors, four rollers, 
which work in a recess in the masonry, and on 
these the door works, so preventing all undue fric- 
tion. As the rollers hold the doors away from 
their seating, and would thus allow the passage 
of water, were not means taken to prevent it, 
‘* stop-waters”” have been introduced for the pur- 
pose. These consist of pieces of hard wood, 
either oak or teak, which are loaded to the same 
specific gravity as water. They are suspended verti- 
tically in such a way that the pressure of water 
forces them into the angle formed by the doors and 
the masonry. There are two faces of iron which 
are planed level; one of these is fastened to the 
door, and the other to the masonry, and the stop- 
water is planed also to make joint with these. It 
has been found in practice, that in this way a very 
effective water-tight joint is made. The sill on 
which the door rests is of greenheart, and is let in 
flush with the sheeting of Runcorn stone. 

A good deal of extra work is required for 
keeping the river in good order on account of 





the sinking of the land due to the constant pump- | 


ing at the salt works. Northwich bridge has 
been raised more than once, and the banks con- 
stantly require remaking, the subsidence being 
often at the rate of 1 ft. a year. Formerly it was 
the practice to use solid stone of the country for 
this purpose, but this has been found by no means 
the best material. Mr. Wells says that furnace 
clinker, which is produced in large quantities in the 
manufacture of salt, answers the purpose best. It 
is light, and when it falls into the river, an occur- 
rence that here cannot be provided against, it is 
easily dredged out again. In the lower parts of the 
navigation the banks are protected by pile and 
wattle work, which again is found to answer better 
than the more costly stone. The land subsidence 
has, however, one useful effect. By means of the 
‘‘ flashes,” or large pools formed by the sinking of 
the land, nearly all sediment is collected by natural 
means, so that there is not much silting up, and 
very little dredging is required. A stream called 
the Dane, however, brings down a considerable 
quantity of soil, and this has to beremoved. There 
are two ordinary dredging craft on the river, and 
one or two steam hopper barges. 

It will be seen from what we have said, that the 
Weaver Navigation possesses features of unusual 
interest, the Anderton lift, the Dutton sluices, and 
the fine ship-locks at Saltersford and Acton being 
the chief points. At the entrance at Weston Point 
there are docks, of which a plan will be found on 
page 242, capable of taking coasting vessels of con- 
siderable tonnage, supposing the Mersey is ever 
deepened sufficiently to allow them to come so far. 
A new dock is now in course of construction here. 
We believe, too, it isthe intention of the trustees to 
make considerable alterations above Northwich, 
and substitute two large locks for the four already 
existing in the same way as has been done below. 








MR. JAMES WHITE. 

AmoneGst the recent deaths of persons connected 
with physical science in its mechanical developments 
we regret to have to announce that of Mr. James 
White, of Glasgow, the well-known philosophical in- 
strument maker. 

He settled in Glasgow while still a boy, and nearly 
fifty years ago he entered upon his apprenticeship as a 
practical optician with Messrs. Gardner and Co., of 
Buchanan-street of that city. About thirty years ago 
Mr. White started in business in Glasgow on his own 
account as an optician and philosophical instrument 
maker, and about twenty-five years since he became 
connected with the manufacture of submarine telegraphic 
instruments, as it was he who made for Sir William 
Thomson the mirror galvanometer by means of which 
submarine telegraphy was rendered practicable. Subse- 
quently he assisted in working out Sir William Thom- 
son’s later invention, the syphon recorder, which has ina 
great measure superseded the mirror galvanometer for 
signalling purposes. The manufacture of that exceed- 
ingly beautiful scientific instrument was afterwards 
intrusted wholly to Mr. White’s hands. 

On removing, about eight years ago, to more com- 
modious workshops and sale-rooms in Sauchiehall- 
street, Mr. White entered actively into the manu- 
facture, on a commercial scale, of Sir William 
Thomson’s different instruments, those most in 
request being his well-known patent mariner’s com- 
pass and his navigational sounding machine. During 
the past year and a half a really important manufac- 
ture has been established in the extensive suite of 
workshops purchased by Mr. White's firm in Cam- 
bridge-street, Glasgow. These workshops, besides 
being thoroughly equipped, are most conveniently 
situated, and are laid off with much consideraticn as 
to the kind of-operations to be carried on in them. 
There are employed in them somewhere about a 
hundred skilled workmen, the major portion of whom 
are occupied with the construction and finishing of Sir 
William Thomson’s instruments. 

In finding such a highly-skilled coadjutor as the 
deceased, Sir William Thomson was exceedingly 
fortunate. His workshop was within easy walk of 
Sir William’s class rooms, and was connected with 
them by telephone almost as soon, indeed, as that 
valuable invention was available. Consultations could 
be held at a moment’s notice in regard to the progress 
of the work in hand, and new suggestions as to fresh 
improvements could be made, while any particular in- 
vention was being worked out. 

The deceased was a man whose character was 
exceedingly simple and altogether devoid of osten- 
tation. He delighted greatly in his business, and 
especially in that carried on in the workshop, while 
nothing pleased him better than to find that he had 
been successful in providing his customers with such 
instruments as they were in search of, or the con- 
struction of which they had entrusted to his care. 





The business will be continued by Mr. Matthew Ed- 
wards and Mr. David Reid, both of whom were long 
in the employment of Mr. White and latterly in 
partnership with him. 


THE ROYAL POLYTECHNIC SOCIETY OF 
CORNWALL. 
To THE Epitor or ENGINEERING. 

S1r,—Perhaps the correspondence in your paper on the 
subject of the Royal Cornwall Polytechnic Society’s Gold 
Jubilee Medal awarded to the Messrs. Tangye, Limited, 
has sufficiently answered its purpose and indicated to 
readers how easily mistakes and thence disputes may 
arise between those who have common interests at heart ; 
but I trust you will allow me, as a very old reader of 
ENGINEERING, which always gives us full reports taken 
from the Transactions themselves of the learned societies, 
and not second-hand from other papers, to demur to the 
doctrine of M; Tangye’s note in your last issue, that a 
newspaper report of a society’s meeting is more reliable 
than the printed Transactions of the society itself. 

I do not believe Mr. Tangye would insult either the 
President of the Royal Cornwall Polytechnic Society, or 
say the “‘ Royal Society,” or any of the great associations 
connected with progress and research, or doubt the intel- 
ligence of the readers of ENGINEERING, by saying he con- 
siders a newspaper report the correct one; or how could 
he select between the various papers, and decide on the 
correctness of the reports in the Western Morning News and 
that in the Daily Mercury (which he quotes), both of them 
published in Plymoutii, and with pressmen of acknow- 
ledged ability and energy. 

Nor can Mr. Tangye really mean what his words imply 
as to the report of the Royal Cornwall Polytechnic 
Society ‘‘ having been added, to or subtracted from after 
the President’s speech was delivered,” or he would never 
have proudly acknowledged the many medals and awards 
he has during past years received from such an untrust- 
worthy source as this Cornish Society. 

I quote below verbatim from the report of the Royal 
Cornwall Polytechnic Society for 1882, printed and circu- 
lated among its members, Mr. Tangye included, to show 
that the President himself only enunciated the decisions 
of the judges ; for he said, ‘‘ The judges thought it right 
to award them (Messrs. Tangye) three silver medals, one 
for a gas engine, one for a gas producer, which is worthy 
attention (not a/l attention, asin Mr. Tangye’s quotation), 
and also one for a feeding pump ; but as our chief honour, 
the Gold Jubilee Medal, has been awarded them for their 
collection, the other medals are not given. I think it right 
to mention this, in order that the honour due to them for 
the excellence of those three particular exhibits should 
not be lost sight of.” The differences between this and 
Mr. Tangye’s quotation from the Daily Mercury I need 
not say anything about, but content myself with pointing 
out the fact that the three words ‘‘for their collection,” 
put in italics by me, do not mean ‘“‘ for each of the three 
engines,” and this, Sir, I think was the sole contention of 
the author of the letter signed ‘‘ One of the Judges,” who 
began this correspondence, and whose ‘‘ captiousness ” I 
fail to see therein. 











I am, Sir, yours truly, 
H. SoMreRsET MACKENZIE, 
4, Great St. Helens, London, September 9, 1884. 
DET insert no more correspondence on this subject. 
—Ep.E. 








NAIL-MAKING MACHINERY. 
To THE Epiror oF ENGINEERING. 

Sir,—We shall be glad if any of your correspondents 
can send us catalogues and price-listsfor. machinery for 
manufacture of nails, Paris points, tacks, brads, small 
screws for wood, and other articles of this branch. 

‘ours truly, 
NalLs. 
THE MECHANICAL EQUIVALENT OF HEAT. 
To THE EpiTor OF ENGINEERING. 

S1tr,—The total work done, if calculated according to 
Mr. Pinnington’s method, appears to me to come to this: 
bt done during the descent of 772 lb. through one 
oot = 





772 x 1=772 foot-pounds. 
Work done by pressure on arrestment= 
Pressure x 0=0 foot-pounds. 
Total work done=772 foot-pounds. 
Yours faithfully, 
Glasgow, September 9, 1884. 








THE INFLUX INJECTOR. 
To THE EDITOR OF ENGINEERING. 

Smr,—We note that in your article of last week you speak 
of the influx injector as if it were the first automatic injector 
brought before the public. This is hardly fair to us, as 
we have for the past six years been making and selling an 
injector (Hall’s patent) that will stop and start automati- 
cally without any attention whatever, and which is worked 
by simply turning steam on and off. 

As we have now sold some 10,000 of these injectors we 
trust you will allow us to make this correction. 

Yours truly, 
FAIRBURN AND Hatt. 

Manchester, September 9, 1884. 








INTERNATIONAL HEALTH EXHIBITION, 1884.—The Glen- 
boig Union Fire Clay Company, Limited, of Glasgow, has 
received the award of a silver medal, being the highest 
award in this class, 
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RUNNING SHED ON THE TAFF VALE 
RAILWAY. 
Description of the New Locomotive Running Shed of the 
Taff Vale Railway at Cathays, Cardiff:* 
By Mr. Cuaries Hurry Ricues, of Cardiff. 

Owrnc to the large increase during the ed few years 
in the traffic of the Taff Vale Railway, it became neces- 
sary to remove the Cardiff engine shed from the old site 
at the Cardiff terminus to a new and more eligible one at 
Cathays. The arrangements of the new shed, with its 
adjacent yard and appurtenances, are shown in the 
accompanying drawings, Figs. 1 and 2. 

Main Shed.—The main shed is built to accommodate 
sixty large tender engines, and is 383 ft. long inside the 
walls, Fig. 1. 


* Paper read at the Cardiff meeting of the Institution 
of Mechanical Engineers. 





It comprises two spans of 67 ft. each, ; 
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which is supported by elliptic 

arches, resting upon brick pillars, Fig. 2. There are five 
; roads under each span, making ten in all. Midway inthe 
length of the shed is placed a steam traverser, 40 ft. long, 
which works at the floor level right across both spans 
of the shed, so as to remove engines from any one of the 
ten roads. The pits are numbered from 


| divided by a centre wall, 


Yc. 1 on the | 


eastern side of the shed, up to No. 10 on the western side. 
The same numbers hold good for the corresponding lines 
of road throughout the entire length of the shed, that is to 
say, both north and south of the traverser ; and the length 
of the shed is divided into six divisions or tiers of berths. 
Commencing from the ten pairs of outlet doors at the 
north end the first berth is lettered A ; consequently the 
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ten engines against the doors will be in berths 1 A to 10 A. 
The next tier of berths is lettered B ; and so on to F, the 
last at the south end, which is invariably used for 
‘‘day-in” engines. This plan of berthing the engines of | 
each ‘ booked train” nie the men to find their engines | 
at once when they come on duty, and obviates delay, 
— otherwise would inevitably arise in so large a | 
shed. 

Engine Pits.—The main pits are 3 ft. in. deep, and | 
extend throughout the entire length of the shed, excepting 
underthe traverser. In all the pits there are drains at | 
intervals of 46 ft. 10 in., each of which is trapped with a | 
syphon box ; underneath the box isa sump, 2 ft. square | 
and 8 ft. deep, for the purpose of catching any refuse ; and 
the drain pipes lead away at a height of 2 ft. from the 
bottom of thesump. In every alternate space between the 
oe thereisa water main, with hydrants at every 37 ft. 6in. 

hese are covered with cast-iron frames, having a small 
lifting flap for the insertion of the stand-pipe, which keeps 
the hose clear of the floor; and when not in use, the 
whole falls flush with the floor. All the hydrants have 
screwed plugs, and are of course duplicates of one 
another, as shown in Fig. 3, Between all the roads the 
floor of the shed is pitched with firebrick set on edge. 
At the berths F at the south end, called the ‘‘ day-in” 






























































tier, pieces of hard wood are let into the pitching along- 
side each road, for placing lifting-jacks upon ; and along 
the wall at the south end of the shed, adjoining these 
berths, are the fitters’ benches. 

Workshops and Ofices.—Across the south end, and 
covered by continuations of the same roofs, are placed the 
workshops and offices, Fig. 1. The coppersmiths’ shop, 
entered through the end wall at the south-west corner, is 
19 ft. 6 in. wide and 19ft. 3 in. high to the eaves. Adjoin- 
ing this come the boiler shop and smiths’ shop, also 
entered from the main shed, near the longitudinal centre 
wall; these two shops together occupy the end of the 
western span. In the eastern span, and having also an 
entrance from the shed, comes the machine shop, 
in the corner of which is placed the chief foreman’s 
office; then the passage for the workmen’s entrance, and 
finally a tier of timekeepers’ offices. The southern exten- 
sion of the main roof is 30 ft., and consequently all these 
shops have an equal width, as shown in the plan, Fig. 1. 
The offices on the eastern side of the entrance passage are 
two in number : the one nearest the shed being the train- 
booking timekeeper, and the other for those taking engine- 
men’s ‘‘ trips” and shedmen’s tickets. Adjoining the 
latter, but covered by a lean-to roof, is a trainmen’s 
waiting-room, where the men remain to give their ‘‘ trips” 





off, and await orders for trains. The lean-to roof extends 
across the whole south end of the shed ; and under it are 
placed two long mess rooms of 30 ft. length and 14 ft. 
Gin. width, and also the stationary engine and boiler 
houses, Fig. 1. 

The lighting of the shed is by gas; but it is intended to 
light the yard and approaches by electricity. 

Drop Pits.—Outside the shed at the northern or outlet 
end the ten roads lead to separate drop pits, each of 
which has a large syphon drain, fitted with similar sumps 
to those in the shed ; ; and with water jets so arranged as 
to enable the men, when dropping fire, to set them at 
any angle, as shown in Figs. 4, 5, and 6, and throw the water 
into the ash-pan without the use of flexible hose. Adjoin- 
ing the drop pits are erected two double fire furnaces for 
lighting the engines ; and there is also a third by the doors 
of the traverser. On the further side of the drop pits 
are five water cranes, placed between alternate pits, and 
each capable of supplying two roads. 

‘ard.—Passing out into the yard, there are cross-over 
roads with compound shunts, so arranged as to lead the 
engines out from any of the ten shed roads to the six 
main running lines that lead from the yard, or to the 
main coal stage roads. There are three junctions to get 
from the yard to the main line. 

The coal stage has a double platform, with a road for 
the wagons in the centre, and a road on the outside of 
either platform for the engines. The platforms are 133 ft. 
3 in. long, and each is fitted with three coal cranes and 
nine tumbler buckets for working. 

Sand Drying.—Between the coal cranes are placed 
tanks for containing dried sand ; and in close proximity to 
the coal stage there is a sand-drying kiln. This has three 
furnaces, and the flues are so arranged as to heat 406 square 
feet of drying platform, which is made of firebrick. The 
sand is first thrown in through doors in the front of the 
kiln, ranged above the stoke-plates, and is there received 
upon an inclined iron slide, the bottom end of which 
rests upon the front edge of the kiln ; any excess of mois- 
ture in the sand runs down the slide and is at once con- 
verted into steam. The sand from the slide is cast and 
spread out upon the kilns; and in process of drying 
is gradually worked by hand across to the delivery side, 
where when dried it is cast upon a sloping screen, and 
the fine sand passing through is taken to the tanks upon 
the coal stage, the rough refuse being thrown out. 

Water Supply.—The water used at this shed is pumped 
up from a well by means of a Tangye “special” pump, 
which delivers it into a cast-iron tank, supported by 
wrought-iron girders that rest upon a stone building. The 
bottom of the tank is 25 ft. above the ground. The well 
is 53 ft. in depth, of which7 ft. is subsoil, 9 ft. gravel, and 
37 ft. marl. From this depth about 7000 gallons per hour 
are obtained. The water cranes are of the ordinary type, 
and require no special notice. 

Turntable. —The main girders of the turntable are semi- 
elliptic inverted, of rivetted plate, and of treble T sec- 
tion. The centre piece is supported by two short wrought- 
iron beams. The centre pivot is composed of a round 
pin, as shown in Fig. 8, supported by a cast-iron cone 
in two parts, which rests upon the centre foundation 
stone. Between the top of the cast-iron cone and the 
point of the pin is inserted a case-hardened washer of 
double convex section, to reduce the friction. The 
ends of the table are carried round the race upon 
four cast-iron wheels, two at either end, which are he 
with crucible steel tyres of 2 ft. 112 in. diameter. 
The short axles of the wheels run in plummer blocks 
attached to cast-iron frames, which support the extreme 
ends of the table. The race is of ordinary double-headed 
steel rails, fixed in special chairs with adjustable keys; 
the chairs are carried upon stone, Fig. 7. Although this 
table is of the ordinary construction, it works so well 
without any cog gearing that the author thought the 
mention of it might be of interest. 

Traverser.—The main frames of the traverser, Figs. 10 
and 11, are composed of eighteen pairs of double-headed 
steel rails, laid transversely, and joined together by angle 
iron and wrought-iron plate both diagonally and trans- 
versely, with cast-iron distance pieces intervening, the 
whole rivetted together both top and bottom, thus forming 
a broad shallow box girder, upon which are laid the bridge 
rails that carry the locomotive. This box girder is formed 
for a width of 9 ft. 9 in. ; but the double-headed rails are 
made to extend a distance of 3 ft. 10 in. beyond on either 
side ; and to these are attached the cast-iron bearing 
blocks, which carry the axles of the traverser wheels: On 
the western side these rails are still further extended, se 
as to form a platform, upon which are carried the boiler 
and engines that work the machine. Upon the same side 
the axles of the bearing wheels are prolonged, so as to 
attach to them cog wheels, into which gear the main 
pinions of the driving engines, Fig. 10. 

The driving engines are a pair of 8 in. cylinders, with 
12 in. stroke ; they have a suitable vertical boiler. 

In working across the shed, the traverser runs into the 
western side recess, Fig. 1, which enables engines to be 
taken out of the building without passing through the 
northern half of the main shed. This arrangement 
also obviates the necessity of having large doors of the 
whole width of the traverser pit. 

Roof.—The main roof framing is a compound of iron, 
both wrought and cast, with ties of mild steel. The 
covering is two-fifths of slates, laid upon wood planking, 
and three-fifths of rough ribbed glass in cast-iron frames. 
The whole of the engine roads are covered with smoke 
trunking, made of galvanised sheet iron, 2ft. llin. wide 
by 3 ft. 5in. deep, and with outlet chimneys carried up 
through the roof at intervals of 35ft. 8in. All of these 
chimneys have holes cut in them just before they reach 
the roof, so as to draw off any smoke or steam which may 
have escaped into the roof. 

In addition to the foregoing description of the running 
sheds, advantage may be taken of this opportunity for 
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mentioning one or two smaller matters which may be 
worthy of attention in the working of locomotives. 

Flange Lubricator.—A simple contrivance for lubri- 
cating the flanges of the leading wheels of an engine when 
running round curves is shown in Figs. 12 and 13. It 
is composed of three small vessels, one placed upon either 
side, and the third in the centre of the leading end of the 
engine, under the footplate. The middle vessel is a 
closed tank, which is connected with both the others by 
means of a gin. copper pipe. It is also connected wit 
the tender or feed water tank by another pipe, on which 
is arranged a small inlet valve I, worked by a float F in 
the vessel ; and this float admits water up to a certain 
level B only. In each of the two side vessels is fixed a 
small syphon S, the top of which stands at a certain 
height above the ordinary water level B, so that no water 
mer out through the syphon unless the water level is 
raised above its top. From the syphon a pipe passes down 
to deliver the overflowing water on the flange of the lead- 
— 

To put the apparatus into working order, water is 
poured into all three vessels until it rises to a height B, 
at which the flvat F closes the inlet valve I. When the 
engine is running round a curve, the centrifugal force 
causes the water to flow towards the outside of the curve, 
where it rises in the vessel at that side, and flows over the 
top of the syphon, and down to the flange. This con- 
tinues till the engine leaves the curve, when the water 
will resume a uniform level in all three vessels, and the 
float F will drop and admit a supply to bring the level up 
to its normal height. 

Jet for Washing Rails.—For washing the road clean 
during dirty weather, a simple device, shown in Fig. 14, 
consists in supplying a very small jet of water from the 
boiler, directed upon the rail in front of the driving 
wheels. This arrangement has been found most efficient 
during the past winter, and also saves a considerable 
quantity of sand. 

High-Speed Air Compressor.—Although not connected 
specially with locomotive engines, a small high-speed air 
compressor, shown in Figs. 15 and 16, may be of some 
little interest, and will be shown to the members visiting 
the locomotive shops. It was designed some five or six 
years back for testing the effect of air mixed with steam, 
and was used for a few weeks. It has worked up to 120 
revolutions per minute, and compressed air up to 250 1b. 
per square inch, delivering at each stroke its whole volume 
of air, 75 cubic inches, without any loss through clear- 
ances, the cylinder being 4 in. in diameter and 6 in. stroke. 
It is constructed on the principle of a water piston, suck- 
ing in and discharging again at each stroke a very small 
quantity of water. Curiously enough a very similar air 
compressor has recently been brought out in Belgium, as 
something good and at the same time uncommon. 








TECHNICAL TRAINING.* 

At the opening of the Science and Art Classes in Naval 
Architecture, Machine Construction, &c., for the ensuing 
winter season at Govan, on the 14th instant, Professor F. 
Elgar, of Glasgow University, delivered an address to 
the students upon scientific training. In the course of a 
long address, which was listened to attentively through- 
out, Professor Elgar said : 

All of the students who attend the classes in naval 
architecture and engineering here are probably much better 
acquainted with the practical and experimental aspects of 
the work they are engaged in than they are with the 
science which underlies it ; and their present object is the 
very vital and praiseworthy one of acquiring such scien- 
tific and technical knowledge as will enable them to apply 
sound principles to the performance of their work, and 
will assist them in dealing intelligently and successfully 
with the many difficult and novel questions which are 
constantly obstructing and puzzling them. There are no 
branches of mechanical art in which sound scientific 
knowledge is more essential and useful, or in which it is 
more necessary for theory and practice to go hand in 
hand together, than in those of shipbuilding and engineer- 
ing. A modern steamer is so complex a machine that no 
attempts to construct one without calling in the aid of 
science in some form—either — or by copying what 
others have learned by it to do—could possibly end in any- 
thing but disastrous failure. Try to imagine a man who 
had never heard or read of any of the teachings of science 
attempting to construct a modern steamship—a man who 
did not know even of the proposition said to have been de- 
monstrated by Archimedes, that a floating body displaces 
a volume of water whose weight is equal to its own 
weight ; and who was ignorant of the wonderful dis- 
coveries that have been made of the laws by which heat 
generated by the combination of coal is converted into 
mechanical work through the agencies of the boiler and 
steam engine. It only requires to state the matter in this 
bald form in order to show how hopelessly impossible 
and absurd such an attempt would be, and how vitally de- 
pendent shipbuilding and engineering are upon the past 
achievements and present teachings of science. On the 
other hand, the highest scientific talent the world has yet 
produced would be equally unable to arrive at a successful 
result simply by means of pure theory, however advanced, 
and by stricta priori methods. Thecourse youare pursuing, 
and which I trust you will not depart from, is the one 
best calculated to insure for you the greatest success in 
your work and advancement in your various positions in 
life; and asin the daily practice of your profession, you 
are perforce kept well abreast of the practical and ex- 
perimental sides of your work, I would now urge you, in 
the strongest manner possible, to cultivate most diligently 
and thoroughly a knowledge of the science and of those 





* Abstract of address by Professor Elgar, of the Glasgow 
University, to the Govan students, 





natura! laws upon which the efficiency and success of your 
efforts mainly depend. Do not be content with merely 
learning methods of setting off work and performing cal- 
culations, or with copying processes you may have seen 
others employ. The man who merely does as he sees 
others do, without very well comprehending why they 
do it, and who works strictly by rule and line, look- 
ing to custom as his supreme authority, will never im- 
prove or advance himself, nor be of much real use in such 
times as these, nor will he find much interest in his work, 


** Custom, which all mankind to slavery brings, 
That dull excuse for doing silly things.” 


Never look to custom as being a sufficient authority for 
anything, however respectable its antiquity may have 
made it ; but be determined to understand for yourselves 
whether or not it is based upon sound and intelligible 
principles. Do not be too eager to believe that anything 
you are told is correct until you are able to prove it for your- 
selves, and till you no longer feel any ignorance or doubt in 
the matter. The necessity for combining wide scientific 
knowledge and sound theory with practical experience in 
the carrying on of shipbuilding and engineering operations, 
is daily becoming more and more pressing. If you tried 
to avoid it you could not. In this age of keen compe- 
tition and rapid development, increasing demands are 
made upon ai whe are engaged in these important in- 
dustries. Every success that is achieved by the most 
advanced and sensational productions creates a demand 
for still further progress ; and in meeting these demands 
in the future the race will be to the swift and the battle 
to the strong. The speed and the strength that you 
require in order to enable you to hold your own in 
this contest are speed and strength of intellect. In 
other words, you require your intelligence to be cultivated 
and well informed and to be made prompt and active 
by means of scientific culture ; and it is necessary for you 
to acquire such a firm and comprehensive grasp of sound 
theoretical principles as will enable you to rely safely 
upon your own powers of judgment, and to act in difficult 
cases with certainty and precision. Not only does 
modern competition ever demand more from you in the 
way of technical knowledge, skill, and resource, but it 
also shortens the time at your disposal for supplying it. 
The huge and complicated engineering structures of the 
present day, which are constructed in this district, have 
to be completed in as short a time as the much simpler 
and smaller ones of a generation ago. You have thus not 
only much more to think about in building a ship, and 
problems of greater number and difficulty to solve than 
used to be the case, but you have only the same time for 
doing it allin. You cannot afford to delay the progress 
of construction for the purpose of trying experiments or 
brooding over any difficulties you may meet with. It is 
necessary to decide oneey each question as it arises, 
and you have to qualify yourselves for doing that. The 
naval architect and engineer of the present day requires 
to supplement his practical knowledge by a close and 
systematic study of various branches of science. An enu- 
meration of some of the chief of them would be sufficient 
to show how great are the demands thus made upon him. 
No man has ever yet succeeded in completely masterin 
the difficult and complicated problems connected wit 
shipbuilding ; and it is perhaps not possible for many of 
you to advance very far towards their solution. Still it 
must be borne in mind that it is only by studying the 
sciences which bear upon them that any real or substan- 
tial progress can be effected, and although finality 
may be unattainable, great advances are possible, and 
are constantly being made. Hardly a year passes with- 
out something considerable being done to improve our 
knowledge of those natural laws upon which the safety 
and efficiency of ships at sea depend. There is probably 
no district in this country which has benefitted in the past 
more than Govan by scientific progress and great mecha- 
nical skill in shipbuilding and engineering, or whose 
prosperity in the future is more dependent upon it. 
Govan has been placed among the foremost of shipbuild- 
ing communities by means of great scientific and practical 
talent, industry, and enterprise ; and it rests with many 
whom I now see before me, to maintain it in the honour- 
able and distinguished position to which it has been 
raised. The names of Napier and Elder, not to mention 
others, are alone sufficient to give prestige to any engi- 
neering locality ; and they insure for Govan a high place 
in all future records of scientific, mechanical, and indus- 
trial progress. Upon you rests the responsibility of wor- 
thily walking in the footsteps of those and others among 
your distinguished men, and of striving to keep erect in 
this district the noble edifice they have reared. I am 
very pleased to find that students have such opportunities 
afforded them here for intellectual and social improve- 
ment, and still more pleased that so many have the good 
sense andthe energy to avail themselves of them. I 
trust that the opportunities which exist will be added to 
and not diminished, and that the future generation of 
naval architects and engineers in Govan may thus be 
enabled to excel their fathers in all those qualities which 
will attract scientific and intellectual distinction to 
— and industrial prosperity to this neighbour- 

ood. 

Professor Elgar afterwards distributed the Science and 
Art Department certificates, and the local prizes gained 
by the students during the last session. 





RAILWAY BRAKES. 


WE reprint above a letter on Railway Brakes, which 
appeared in the 7’imes on Wednesday last, and which served 
as a text for a leading article in the same issue. It will 
be read with universal interest, and with almost uni- 
versal approval, and is a valuable contribution to the 











agitation now actively on foot to enforce the use of efficient 
brake appliances. 


‘To the Editor of the ‘ Times.’ 

‘* Sir,—I am an express engine driver on one of the im- 
portant railways, and a few days ago when I arrived at 
the end of my journey, one of the passengers as he passed 
my engine handed me the Z'imes of Monday, September 1, 
with the remark, ‘ Here, driver, read the letter on 
brakes.’ Well, Sir, I have read it, and I can tell you it 
is a good letter; it does lay down the truth as straight as 
possible. We have heard very much about brakes lately 
at half-yearly meetings, but somehow, I can’t just say 
how it is, the chairmen don’t seem to go into the matter 
properly ; they don’t at any rate express the opinion of 
the drivers. 

‘We are their servants, but still we know which brakes 
are best, which we dare trust our lives to, and which we 
dare not trust. Chairmen don’t know this from ex- 
perience ; it is seldom they come on a journey with us on 
the foot-plate of the engine, and when they do they seem 
uneasy, as if they wished yg were in a first-class car- 
riage instead. Only to-day I had a director riding with 
me, and he said, ‘No more riding on engines for me.’ 
Now, Sir, I say it is a pity chairmen and directors don’t 
come often and ride with us and just see for themselves 
how we require a good brake; they would then tell some 
different accounts to the shareholders at the meetings. 

**T have been a driver now 21 years. My lot has been 
no worse than that of my mates. Iam as fond of my 
engine as they wor a sailor is of his ship; so I will be 
obliged if you will give me just a little of your space just 
to give my experience. 

“Well, Sir, during my 21 years I have twice had 
my engine run off the rails and down the embank- 
ment, one collision, the result of bad signalling, eight 
crank axles have broken under me, in all cases the engine 
came off the rails, and plenty of smaller things which I 
won't trouble you with. There are about ten sorts of 
brakes, and there are four of these used a good deal, and 
I have worked all the four. Ihave said above I know 
which brake to trust and which not. Now I may just ex- 
plain that when I get a bad system of brake I cannot be 
sure of, I work in this way—I don’t work with that safety 
and comfort which is such a thing for us; I know this bad 
brake may fail me any moment, so I don’t feel easy. I 
always say to my fireman, ‘ Mate, get to that hand-brake ; 
I dare’nt trust this thing, it may work and it may 
not.’ Now, give me a good automatic self-acting brake 
that I know is safe, I run as free as can be with my hand 
on the driver’s brake valve handle; in fact, Sir, 1 often 
sing as I go along, knowing that in an instant one turn of 
my wrist and the wheels of every coach in my train will 
have got two brake blocks clutching them tight with about 
80 Ib. air pressure to the square inch. 

“You will see, Sir, we drivers see danger first, and if any 
are to be killed we stand in the first place ; so it is to our 
interest—in fact, it is a matter of life and death to us, if 
the companies adopt good brakes or if they don’t. 

‘** Perhaps, Sir, you will say, ‘ Well, driver, you seem to 
feel strongly that we ought to have brakes ; now tell us, 
after your experience, if you had the power which brake 
would you have in general use.’ 

**T don’t know that you will ask this question, but if 
you do I will give you my answer and my reason. 

**T have worked four brakes. Three of them failed 
more than once or did not prevent accidents. The fourth 
is the Westinghouse ; it never fails, it has saved my life 
or limbs five times, and I say that it is the best. Have 
that system on all trains, that is what we drivers want ; 
and it stands to sense what we know to be best for our 
safety is best for the safety of passengers, no matter what 
chairmen may tell gentlemen at meetings. 

“*T should like to sign my name in full, but as one of 
my mates got discharged for writing to a paper I beg to 
call myself AN Express Driver.” 








NOTES FROM THE NORTH. 
GLasGow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s market was 
somewhat irregular, but a fairly good business was done. 
Transactions were reported on forenoon ’Changeat 41s. 7d. 
up to 41s, 8d. and down to 41s. 6d. cash, also at 41s. 9d. 
up to 41s, 10d. and down to 41s. 8d. one month, buyers at 
the close offering the lower quotations and sellers want- 
ing 4d. perton higher. In the afternoon business was 
transacted at 41s. 64d., 41s. 54d., and 41s. 6d. cash, also 
at 41s, 8d. and 41s. 74d. one month, the close being 
sellers at 41s. 6d. and 41s. 8d. cash and one month re- 
spectively, and buyers offering 4d. per ton lower. Where 
were transactions on Friday forenoon at 41s. 6d. and 
41s. 64d. cash, also at 41s. 8d. and 41s. 84d. one month, 
with sellers at the close wanting the top prices and buyers 
offering 4d. less per ton, <A decline took place in the 
afternoon to 41s, 54d. cash and 41s. 74d. one month, and 
sellers remained at those prices at the close with buyers 
near. The market was firm on Monday forenoon, but dul- 
nesssubsequently set in, and the closing quotations were 4d. 
per ton under those of last Friday. In the forenoon 41s, 5}d. 
and 41s, 6d. cash were paid, also 41s. 74d. and 41s, 8d. 
one month. the close being sellers at the top quotations, 
and buyers at 4d. less per ton. Business was done in the 
afternoon at 41s. 54d. and 41s. 5d. cash, also 41s. 74d. and 
41s, 7d. one month, and buyers at the close were offering 
41s, 44d. cash and 41s. 64d. one month, with sellers want- 
ing 4d. higher per ton. Yesterday’s market was a little 
firmer, and there was a recovery of 4d. per ton. Down to 
41s, 44d. cash and 41s. 64d. one month were again accepted, 
but in the afternoon the prices were 41s. 5d. cash and 
41s. 7d. one month, with sellers at the close asking 4d. per 
ton higher. Higher rates ruled in to-day’s market. During 
the forenoon 41s, 6d. and 41s. 64d. cash were paid, also 
41s, 8d, and 41s, 8}d. one month, the market closing 
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nominally at the top prices, which were also paid in the 
afternoon, the close being sellers at those quotations, with 
buyers near. Two causes were at work to advance prices 
up to the point reached on Thursday. One of them was 
the fact of bears covering their oversales, and the other 
was a report that several of the ironmasters were 
intending to blow out some of their furnaces, but 
as that report appeared not to be based on reliable 
grounds, the market again gave way, and at least 
9d. of the advance was lost before the business of the 
week came toaclose. <A large amount of business was 
done towards the close of the week, but it was practically 
all the result of the operations of the trade. Outside 
speculation is quite dormant, and the present condition 
of trade does not offer much encouragement toit. Alike 
as regards home and foreign consumption, the demand 
continues to be unimproved, and yet this week’s report 
state that there is rather more inquiry from the United 
States. Legitimate business is unchanged, and the pres- 
sure on some of the special brands, which is owing to the 
shipping season drawing near a close, still continues, 
There are again ninety-five blast furnace in actual opera- 
tion, anadditional one having been blown at Carnbroe 
Iron Works. At this time twelvemonth there were 114 
furnaces blowing. Flatness is still the rule with the 
hematite pig iron trade, the price for the usual propor- 
tions of Nos. 1, 2, and 3 brands being only 43s. 6d. per 
ton f.o.b. at Cumberland ports. Last week’s shipments 
of pig iron from Scottish ports amounted to 12,978 tons, as 
against 9539 tons in the preceding week, and 12,894 tons 
in the corresponding week of last year. They included 
1410 tons to the United States, 670 tons to Canada, 365 
tons to India, 125 tons to Australia, &c., 860 tons to 
France, 700 tons to Italy, 2185 tons to Germany, 1850 
tons to Holland, and lesser quantities to other countries. 
The stock of pig-iron in Messrs. Connal and Co.’s public 
warrant stores stood at 584,922 tons yesterday afternoon, 
as compared with 585,677 tons yesterday week, showing 
an increase of 755 tons for the week. 


Exports of Locomotives from the Clyde.—Amongst the 
foreign and colonial shipments from the Clyde reported 
last week, there were locomotive engines for Calcutta of 
the value of 14,328/., and for Bombay of the value of 
10,060/., or a total of 24,3887, 


The Forth Bridge at Alloa.— During the past few months 
considerable progress has been made with the new Cale- 
donian Railway Bridge over the Forth at Alloa. The 
swing span in the middle of the river has now been com- 
pleted, but the engine and working gear has still to be 
titted up. The embankment leading to the junction with 
the North British line near the Grange crossing has been 
finished, and the workmen are engaged in laying the rails. 
It is not expected that the work will be finally completed 
until the end of the present year or the beginning of next 
spring. 


Tay Bridge Works.—The large bowstring girder bridge 
which crosses over the west end of the Esplanade, at the 
north end of the Tay Bridge, was tested last Thursday in 
the presence of Mr. Barlow, the engineer, and other 
gentlemen. Four locomotive engines cf the heaviest 
class were employed in the work, two being placed on 
each set of a and the experiments, which were con- 
tinued for a considerable time, proved very satisfactory. 
The girder on the adjoining span has now been placed in 
position, and workmen are engaged in completing it and 
carrying on the work of rail laying. 


Cross-River Communication at Glasgow.—An adjourned 
meeting of the sub-committee of the Glasgow Statute 
Labour Authorities charged with the holding of an inquiry 
on cross-river communication, was held to-day for the 
purpose of taking additional evidence upon the subject. 
The first person examined was Mr. D. Cunningham, 
harbour engineer, Dundee. He submitted a statement 
urging the propriety of constructing what he calls a 
double swing bridge at an estimated cost of 50,000/. His 
proposed bridge was on a new principle of construction 
which had not yet been put to a practical test by actual 
use. Councellor Smith made a long statement, the pur- 
port of which was to show that there was no congestion 
of tratic on Broomielaw Bridge, and that a new bridge 
was not required. Mr. G. W. Muir, who also con- 
tended that no new bridge was needed down the 
harbour, advocated an extension of the ferry system 
for passengers and the construction of a new bridge close 
to and immediately west of the Caledonian Railway via- 
duct for heavy traffic. Mr. Nicol M‘Nicol, naval archi- 
tect, Glasgow, submitted a plan for a tidal ferry boat 
70 ft. by 48 ft., to be used at Finnistone Quay. A solid 
low-level iron or stone bridge opposite Y ork-street was re- 
commended by Mr. David M‘Call, of Messrs. Formans 
and McCall, civil engineers, Glasgow. A somewhat com- 
plicated scheme was proposed by Mr. James Ritchie, 
architect ; and Mr. E. C. Boothby, C.E., Kirkcaldy, sub- 
mitted additional particulars regarding a steel bridge 
having a central span to lift by hydraulic power to a 
height of 120 ft. or so in order to allow vessels to pass 
through at all states of the tide. After a statement had been 
made by the chairman of the Twelfth Ward Committee, 
urging the absolute necessity of erecting a bridge west of 
Broomielaw Bridge, and_ suggesting a swing bridge 
between Clyde-street and Finnieston-street, the inquiry 
was brought to a close. 


The Scotch Railway Companies.—The directors of the 
Caledonian Railway Company have resolved to recom- 
mend a dividend at the rate of 4 per cent. for the past half- 
year, and at the meeting of the shareholders of the Glas- 
gow and South-Western Railway Company it is intended 
by the directors to propose a dividend of 4} per cent. on 
last half-year’s profits, 
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The Barry Dock.—A meeting of the Barry Dock pro- 
moters was held on Thursday, at Cardiff, under the 
presidency of Lord Windsor. As this was the first meet- 
ing of the new company, Lord Windsor was appointed 
chairman of the directors, and Mr. D. Davies, M.P., vice- 
chairman. © The engineers, Messrs. Barry and Co., Lon- 
don, and Mr. T. Foster Brown, Cardiff, were present, and 
received instructions to take all necessary measures, so 
that the work might be commenced as early as possible. 
The day for cutting the first sod was, however, not fixed. 


Newport.—The steam coal trade has been rather in- 
active, but there has been no change in prices. The 
Alexandra Dock has been fairly well supplied with 
tonnage, but at the river wharves the shipments have 
been comparatively small. The shipments of manufac- 
tured iron have again been limited, and orders still come 
slowly to hand. The tin-plate works are in a more 
healthy state. Last week’s coal clearances were 59,791 
tons. The quantity of iron exported was 1860 tons, viz., 
Alexandra, 349 tons ; Mestees, 1231 tons; and Rouen, 
280 tons. From Bilbao there arrived 3520 tons of iron 
ore, and 3300 tons came to hand from other sources. 


Llancaiach.—A level, which Messrs. W. and E. Beddoe 
some time since purchased on the Gelligaer side at Llan- 
caiach for the purpose of developing and working the 
Mynyddislwyn rider vein of house coal, has passed 
into the hands of a fresh firm, having been purchased 
by Messrs. T. J. Evans and Co., who are about to 
open up the workings so as to work the seam during 
the coming winter. The house coal level on the Heal 
Fawr, near Gellihir, has been purchased by Messrs. 
Mitchell, Freeman, and Harris, and they have secured 
a large taking of land on towards the mountain under 
the Tonterlwr, Twyn, Gellihir, and Castle Llwyd farms, 
where they expect to find the Mynyddislwyn seam of 
house coal, 


Milford Docks Company.—The half-yearly meeting of 
this company was held at Palmerston-buildings, London, 
on Wednesday, Mr. S. G. Sheppard presiding. The 
chairman, in moving the adoption of the report, which 
was taken as read, congratulated the shareholders upon 
the improved position of the company. Through the 
decision of an arbitrator no less than 470,000/. worth of 
liabilities had been disposed of. More than this the 
claims of the company against a certain estate in bank- 
ruptcy for about 46,000/. had been confirmed, and at the 
same time the proceedings of the company in Parliament 
had resulted satisfactorily. He thought it would be 
agreed that the time had now arrived when the under- 
taking of the company should be completed. A contract 
had been signed and sealed with Messrs. Pearson and 
Sons for the completion of the dock, and there was every 
reason to believe that the works would be completed 
within the time named in the contract, that was within 
21 months from the date of commencement. The ques- 
tion of raising the funds necessary for carrying out the 
works had occupied the attention of the directors; but 
he thought it would be easily disposed of when he con- 
sidered the important body of shareholders and deben- 
ture-holders now existing. 


Cardif.—The steam coal market has presented little 
change, prices being practically without any alteration. 
Small steam coal continues in easy demand. For house 
coal there has been a fair inquiry. The iron ore market 
does not show much change. Last week’s clearances 
comprised 122,495 tons of coal, 2867 tons of iron, and 4242 
tons of patent fuel. From Bilbao there were received 
5149 tons of iron ore, and 1454 tons came to hand from 
other sources. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

TheCleveland Iron Market.—Y esterday there was a good 
attendance on ’Change, but the tone was as unsatisfactory 
as ever. There is no improvement in the general condi- 
tion of trade, but rather the reverse. At this season of 
the year, and especially as a good harvest is assured, the 
tone is as a rule cheerful, and the fact of so much depres- 
sion is the constant theme of comment. The Board of 
Trade returns for August show the position of our exports 
to be declining heavily, and this, together with the cur- 
tailed demand at home, accounts for the low prices ruling 
for all classes of iron and steel. The shipments of pig 
iron from the Tees, however, are good this month, having 
reached 26,500 tons to date, compared with 18,600 tons 
last month, and 26,700 tons for the corresponding time 
last year. Prices are steady at 36s. 3d. to 36s. 6d. per 
ton for No. 3 g.m.b., but special brands are maintained 
at 37s. The lower qualities are in poor request, and 
quotations are easier. Prospects in the steel rail trade 
are no better, and other districts as well as Cleveland 
feel this. The manufactured iron trade is dull, but 
steady. Ship-plates are still quoted 5/. per ton, and 
angles 4/. 15s., less 25 per cent. at works. There is no 
change in hematite pig iron, 44s. per ton being the price 
of Nos. 1, 2, and 3 f.0.b. west coast ports. 


The Eston Steel Works.—At last, after being closed for 
several weeks owing to the lack of orders, the Eston Steel 
Works of Messrs. Bolckhow, Vaughan, and Co., Middles- 
brough, are to be restarted on Monday. The company 
have secured an order for steel rails which will afford em- 
ployment partially to the works and about a thousand 
hands will be in their old places on Monday. It is hoped 
that other orders will come to hand and that the works 
will be kept permanently going. The company are now 
ina position to produce Siemens steel as well as basic 
steel in quality equal for almost any purpose for which 





that material is used. Tin-plates are also to be made by 
the company. 


The Wages Question.—A meeting of the Board of Arbi- 
tration for the North of England Manufactured Ire: 
Trade was held at Darlington on Monday and the wages 
question was thoroughly discussed. It was suggested 
that both employers and operatives should withdraw their 
notes for reduction and advance respectively, but this was 
rejected, and ultimately, after the desirability of establish- 
ing a sliding scale upon a proper basis had been talked 
over, the Board adjourned till the 19th inst. on the under- 
standing that if no settlement is then agreed to the ques- 
tion must be referred to an arbitrator. 

Shipbuilding and Engineering.—On the northern rivers 
these industries continue in a depressed condition. Many 
of the shipyards are entirely closed, and the engineering 
establishments have little to do; the marine builders, as 
may readily be supposed, being almost without an order. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Staveley Coal and Iron Company.—Mr. Charles 
Markham presided at the annual meeting of the Staveley 
Coal and Iron Company, Limited. He said the condition 
of trade was somewhat discouraging, and he did not 
anticipate any immediate improvement. The report of 
the company showed a net profit on the year’s working 
of 39,9391. 13s. 10d., but the total available profit was 
64,3071. 7s. 6d., of this sum 25,201/. 7s. 6d. was carried 
to the next account. 

Dear Improvements.—The Finance Committee of the 
Sheffield Corporation has prepared a report upon the sink- 
ing and loan funds of the corporation and the investments 
of the same, and has also considered the financial require- 
ments of the corporation under the various statutory 
authorities during the next twelve months. The following 
are the estimated requirements upto December, 1885: 
Mortgage debt, 61,7607. 1s. 8d.; sewage works 50,000/. ; 
Crookes Valley road, 12,000/. ; tramways, 70,500/. ; total, 
194,260/. 1s. 8d. And with 39,610/. in respect of the School 
Board, the gross total is 233,870. 1s. 8d. Ths sub-com- 
mittee attach several resolutions recommending methods 
of dealing with these requirements. 





Important Miners’ Meeting.—A meeting in connection 
with the Wath Main Yorkshire Miners’ Association has 
been heldat Bolton-on-Dearne. Mr. Hoyland (Wath) moved 
a resolution pledging all persons present to join the York- 
shire Miners’ Association.—Mr. Edward Cowey, Presi- 
dent of the Association, said that every man who re- 
ceived benefits from the influence of a society, and was 
not paying towards its support, was doing an unjustice 
and a wrong to those who did support it. He concluded 
by expressing a hope that the miners would have their 
minds fully made up on political questions in view of the 
present crisis. 





SrtverTon.—Silverton is the excitement of the hour in 
Australian mining circles. Many of the claims are held 
by South Australians, and the ore from some of them—if 
the assays are to be relied upon—is as rich as the best 
silver of Nevada. 





Messrs. RANSOMES, SIMS, AND JEFFERIES.—At the late 
International Agricultural Exhibition at Amsterdam, 
Messrs. Ransomes, Sims, and Jefferies were awarded a 
prize of honour, value 40/., as the first prize for the best 
steam thrashing machine. The competition extended 
over three days and included machines by Messrs. A. 
Albaret, R. Hornsby and Sons, Limited, Merlin and Co., 
Nalder and Nalder, Limited, and Robey and Co. They 
also obtained the gold medal for the best horse rake, the 
gold medal for the best haymaker, four gold medals for 
the best ploughs, and two silver medals. These prizes 
put them in the position of having achieved the highest 
honours at the Exhibition, both among English and foreign 
makers. 

THE Kuyartoum Expepition.—In addition to the flotilla 
of river craft which is being constructed for the Khartoum 
expedition by various builders, the Government have 
entered into a contract with Messrs. Yarrow and Co., of 
Poplar, for the immediate supply of a steel stern-wheel 
steamer for service on the Nile, and we understand that 
it will be shipped in the course of the next few days from 
Woolwich. In design it is very similar to Le Stanley, 
built by the same firm for the Association Internationale 
for the navigation of the upper waters of the Congo, and 
which, it may be remembered, was tested on the Thames in 
the early part of this year with great success. The steamer 
just purchased by the Government was built for Central 
America. It is 80 ft. in length by 18 ft. beam, and will 
have a draught of 16in. only. It is being shipped in 
pieces, all of a size suitable for hand porterage, so that it 
can be sent on to any section of the Upper Nile that may 
ultimately be decided upon, and there put together and 
launched. The military authorities, after much considera- 
tion, have come to the conclusion that the steamer is the 
one best suited for overcoming the difficulties incidental 
to the navigation of the shallow portions of the Nile, and 
especially for ascending the rapids. In order that there 
shall be the greatest possible despatch in rivetting up and 
starting the vessel, a large statf of engineers and ship- 
builders from the works of the firm are to accompany the 
expedition. The steamer will be furnished with an 
upper and lower deck, and it is estimated that it will 
be capable of conveying from 400 to 500 soldiers. It will 
be fitted with several machine guns, mounted at a con- 
siderable elevation so as to command an extensive range 
over the river banks, and it is hoped it will be found to be 
a valuable addition tothe expedition, 
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CONSTRUCTED BY MESSRS. WHITMORE AND BINYON, ENGINEERS, WICKHAM MARKET, SUFFOLK. 
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WE illustrate above an ingenious form of cut-off gear 
invented by Mr. George Low, of Ipswich, and manufac- | 
tured by Messrs, Whitmore and Binyon, of Wickham 
Market. Thesteam is admitted to each end of the cy- 
linder through an ordinary slide valve with closed steam 
and exhaust ports in its front face, access to these ports 
being through other ports at right angles to them in | 
the back of the valve, which is bored to receive a cylin- | 
drical valve, lying with its axis parallel to that of the 
steam cylinder (Figs. 1, 2, and 7). This cylindrical | 
valve is provided with a double set of ports ; fest of 
them correspond with ports in the cavity in which it 
works, opening into the steam chest, and part with the 
ports communicating with the face of the slide valve. 
The slide valve has a to-and-fro reciprocating motion 
in the usual way, and the cylindrical valve has an | 
oscillating motion about its axis; it has no endwise 
motion. The oscillating motion of the cylindrical 
valve always admits steam to the slide valve before 
the commencement of the stroke, and then cuts it off 
again at some point between zero and .625, according,to 
the load on the engine. The admission point is con- 
stant, but the cut-off is varied by the governor which 
acts on a rotating cam that operates the valve, setting 
it backwards and forwards with relation to the crank- 
shaft according to the requirements of the work. The 
motion of the valve is effected as follows: On the end 
of its spindle is an arm carrying a roller at its extre- 
mity. This roller(Figs1, 2, and 3) runs between two | 
circular rotating cam plates on the governor spindle | 
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Delineation’ of fixed Cam: for opening Ports ‘ : : : 





(Fig. 3), one of which effects the opening of the valve, 
and the other the closure. Fig. 11 is a development 
of thesecams. The former, which is the lower of the 
two is fixed to the spindle, as its position does not need 
to be varied, but the latter, although obliged to rotate 
with the spindle, can be set backwards or forwards in 
relation to it within certain limits. These limits de- | 
pend partly upon the speed of the governor. If it 
make the same number of revolutions as the crank- 
shaft, the cam must have two projections in it, one 
for each stroke, and its range of motion with relation 
to the spindle will be about five-eighths of half a revo- 
lution. Ifthe governor runs twice the speed of the 
engine the cam has one projection only, and must be 
capable of moving twice the aboveamount. To operate 
this cam there iscast upon its upper side a sleeve (Fig. 1) 
having in it a spiral groove of a length equal to the 


| lift of the governor ring, and a pitch corresponding 


to the desired motion of the cam. A sliding die in the 
inside of the ring or sleeve of the governor works in this 





spiral groove, and as the arms rise and fall rotates the 
cam one way or the other, giving more or less steam to 
the engine. The cam plates are plain for the greater 
part of their circumferences, but each has a projection 
which comes in contact with the roller on the arm. 
The fixed cam pushes it up to open the valve and 
leaves it there, held by the friction of the stuffing-box 
on the spindle, and by the pressure of the steam on the 
valve. The movable cam then comes round and forces 
it down. If the governor arms be extended to their 
widest range this occurs at the commencement of the 
stroke, while if they be closed it does not happen until 
five-eighths of the stroke have been accomplished. If 
the governor be constructed so that the balls move in 
an approximately parabolic path, and be made very 
sensitive, the speed of the engine can be kept constant 
within an extremely small range. An engine fitted 
with this gear was exhibited by Messrs. Whitmore and 
Binyon at the Shrewsbury Show, and was a capital 
specimen of workmanship. 
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FRIDAY, SEPTEMBER 12, 1884. 


PRIMARY BATTERIES AND ELECTRIC 
LIGHTING. 

In a recent lecture delivered in the hall of the 
Society of Arts, Mr. J. Probert entered into the 
relative cost of dynamo and battery lighting. He 
took as the basis of his calculation a house lighted 
by 100 incandescence lamps each requiring } ampere 
and an electromotive force of 100 volts. Each 
lamp would therefore require 75 watts, and the 
whole 7500 watts, or 10.05 horse-power. Sup- 
posing the dynamo to have a commercial efficiency 
of 80 per cent, then the actual horse-power re- 
quired would be 10.05+1.25—12.55 horse-power. 
A horse-power requires in the steam engine 
a consumption of, say, 4$]b. of coal per hour. 











Therefore 563 lb. of coal would be required to 
generate the 12.55 horse-power, and this would 
cost 6d. Assuming that the lamps were required 
to burn 1800 hours a year, or five hours a day, the 
annual cost of coal would be 451. The prime cost 
of a guitable dynamo and engine with boiler would 
be, say, 300/., the interest on which at 4 per cent., 
would be 12/., and the annual depreciation would 
be 10 per cent., or 30/. The cost of attendance 
would be 60l., so that the prime cost would be 
3001., and the total annual cost 1471/., or 1l, 9s. 5d. 
per lamp. 

On the other hand, with a voltaic battery the 
energy would require to be produced at a rate 
between 10.05 and 20.1 horse-power, since its 
efficiency depends on the ratio between the internal 
and external resistance of the circuit. Supposing 
the ratio to be such that the efficiency is 80 per 
cent. To liberate a horse-power of energy a quan- 
tity of zinc must be oxidised equal to 2.022 lb. 
divided by the electromotive force of a single cell. 
The highest electromotive force obtainable in a 
zine sulphuric acid battery is 2.248 volts, but from 
this must be taken the energy absorbed in depolari- 
sation. The amount of reduction depends on the 
nature of the depolariser ; with nitrate of soda and 
sulphuric acid it is .708 volt, with bichromate of 
potash it is .343 volt, with fuming nitric acid it is 
284 volt. Assuming that the latter is the depola- 
riser the net electromotive force would be 1.964 
volts, and this corresponds, by the above rule, to a 
consumption of 1.03 lb. of zine per horse-power-hour 
of energy. To liberate 12.55 horse-power-hours, 
12.93 lb. (say 13 lb.) of zine must be used. If the 
price of zinc be taken at 2$d. per pound, the zine 
used per hour costs 2s. 8}d. ; but the expense does not 
end here. Sulphuric acid, the usual oxidant of 
zine, costs #d. per pound. To oxidise a pound of zine 
1}1b. of sulphuric acid is required (Zn+ H, SO,= 
Zn S$ O,+H,). To oxidise 13lb. of zine requires 
19} 1b. of acid, and this costs 1s. 22d. This added 
to the cost of zinc makes 3s. 1ld. To give the best 
return the electromotive force must be high, and if 
we suppose the nitric acid produces N, O,, the 
amount of acid required is shown by the equation 
2 HNO,+3 H, (equivalent to 3 Zn)=N, O,+ 
4H,0O. It follows that the solution of every pound 
of zinc is accompanied by the deoxidation of 4 lb. 
of nitric acid. In the production of 12.55 horse- 
power-hours of energy, 8% lb. of nitric acid will be 
deoxidised, the cost of which at 6d. per pound is 
4s. 4d. This added to the cost of zinc and sulphuric 
acid gives 8s. 3d. as the total cost of materials. 
Neglecting the waste due to scrap zinc and partially 
spent solutions, this rate for 1800 hours per year 
amounts to 742/. 10s. for cost of materials only. 
The prime cost of the battery would be 1201., the 
interest on which at 4 per cent. is 5/., and the 
annual depreciation at 10 per cent. is 12/. Neglect- 
ing cost for attendance, we get a total of 7591. 10s., 
or at the rate of 7/. 11s. 8d. per lamp, as against 
ll. 9s. 5d. for dynamos. 

Mr. Probert concludes rightly enough from these 
figures that for a large installation batteries are out 
of the question as compared with dynamos, at 
least until they are greatly improved ; but for small 
installations, where dynamos are unsuitable (and 
there are many openings for such) the battery has a 
future before it. The use of lead or iron in place 
of zine, or some cheaper oxidant than sulphuric 
acid, may considerably reduce their cost ; and the 
utilising of waste projects, a subject which Mr. 
Probert passed over as of little moment, may effect 
a still further economy. ‘‘It may be interesting 
to notice,” said Mr. Probert, ‘‘that in the Tele- 
graph Department of the Post Office, no residues 
are thought worth preserving, except the ‘ black 
mud’ (technically so-called) from the Daniells, 
which contains a very large percentage of pure 
copper in the metallic state. Last year there were 
69,323 Daniell cells in use, and the sum realised by 
the sale of the year’s ‘black mud’ was 167I. 14s., 
or rather more than $d. per cell per year. An idea 
may be formed from these figures of the magnitude 
of the sum likely to result from the sale of the zinc 
residues—which in the Post Office are thrown away 
as worthless—in the case of an ordinary house- 
holder using some ten or twenty cells.” 

Indeed, if we are to go by the results of the Post 
Office in this matter, the return from waste mate- 
rials in batteries for electric lighting would be very 
small, and probably the plan adopted of throw- 
ing them away as worthless would be adopted. The 
German Imperial Telegraph Department acts on a 
different system, and sells the waste material on far 





more favourable terms, for according to figures 
recently published by us (see ENGINEERING, vol. 
xxxv., page 566) the department recovered no less 
than 22 per cent. of the cost of materials consumed 
in their batteries. During the year 1881-2 Mr. 
Kolb tells us that 12,350/. were spent on the 
127,166 cells in use in Germany, and 2727/., or 
about 22 per cent., was recovered by the sale of 
battery residues consisting of lead, copper, and 
zinc salts. As compared with the insignificant 
sum realised by our own Post Office, the difference 
is very striking. The normal cell in the German 
telegraph service is also a form of Daniell, and we 
are therefore forced to conclude that it is by pro- 
perly saving up, instead of throwing away, the 
zinc solutions and other materials, as well as the 
copper ‘‘ mud,” and disposing of these in a proper 
market, that the striking difference exists. English 
chemists can utilise these waste products as well as 
German ones, if the matter were brought before them. 

It will then be seen that Mr. Probert has been un- 
fortunate in his example of the return to be expected 
from waste products. Moreover he has apparently 
overlooked two very important factors in the pro- 
blem. He has overlooked the fact that electric 
light batteries, working at a high pressure so to 
speak, and supplying powerful currents, consume 
much more materials than telegraph batteries, send- 
ing comparatively feeble currents through a high 
external resistance, and working intermittently. 
His own figures may be brought forward to show 
how much the waste of materials in a lighting 
battery is. Suppose for example that 22 per cent. 
of the 7591. 10s. expended in his battery for 100 
lights were obtained for waste products, the sum 
would be 167l/., which is almost the exact figure 
realised by the ‘‘ black mud” of the whole 69,323 
cells of the Post Office. And this estimate of 22 per 
cent. is not too high for other batteries than 
Daniell’s if their solutions are properly utilised. 
For some electric light batteries now in the 
field it is much too low. We are acquainted with 
one which, in achemist’s hands, returns much more 
than 22 per cent. of the original cost of materials. 
This brings us to the other matter overlooked by Mr. 
Probert, namely the utilisation of the depolarising 
solution, as well as the oxidant solution, and also 
the gases liberated. For example, in the Holmes- 
Burke battery, the nitrous gas can be utilised by 
forming nitrate of ammonia solution with it. Indeed, 
the whole matter is in its early stages, and there is 
ample room for enterprise in the chemical utilisation 
of waste battery products. When the matter has 
been properly studied, as it will be, if batteries are 
used for lighting, it is very possible that a consider- 
able percentage of the cost of materials will be re- 
turned from the utilisation of the waste materials. 
At one time the residuals from gas manufacture 
presented a more hopeless problem. 








THE NORTH WOOTTEN RAILWAY 
ACCIDENT. 

AN accident which, because it was attended with 
no fatal results, has attracted but little public at- 
tention, oceurred recently on the Lynn and Hun- 
stanton Railway, a single line, which is worked by 
the Great Eastern Company. Apart from its initial 
cause, which appears to be obscure, it resembled 
very closely that at Penistone, but, fortunately for 
the passengers and the shareholders, the train was 
provided with means by which all disastrous conse- 
quences, except some damage to material, were 
avoided. It was on the third of this month that the 
accident occurred, on the line above mentioned, and 
between the Wootten and Wolferton stations, about 
five miles from Lynn. The train consisted of a tank 
engine, a carriage truck, an empty horse-box, four 
carriages, and a brake van. As it was a half-holi- 
day, there were an unusual crowd of travellers, 
the number of passengers in the train being 150. 
At two miles beyond Wootten Station, where the 
train did not stop, and when it was running at a 
high speed, the engine suddenly left the rails, 
from what cause has not been ascertained. After 
ploughing through the ballast, to the destruction of 
the permanent way, for a distance of about 70 yards, 
it turned across the line, almost at right angles to it, 
and fell into the ditch at the side of the track. The 
behaviour of the train was as follows: The carriage 
truck next to the engine was partly dragged across 
the track and fell on its side ; the horse-box broke 
away from the train, and fell over on the opposite 
side of the road ; a composite carriage and 4 third- 
class carriage were both thrown over on their sides, 
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the latter vehicle being lifted off its wheels by 
becoming mixed up with the rails that had been 
torn up, and twisted in all directions. The two 
last carriages and the brake van also left the rails, 
but were not upset. Not one passenger was killed, 
nor seriously hurt, though of course all were 
severely shaken, and the driver and fireman who 
stuck to their engine, had an almost miraculous 
escape. There is only one reason why the train 
escaped being totally wrecked as at Penistone, and 
with consequences equally disastrous, for although 
in the latter ease the fatality was indefinitely 
increased by the fact of the carriages falling over an 
embankment, while at Wootten there was no em- 
bankment, yet at Penistone the train ran over 200 
yards before the fatal spot was reached, while at 
North Wootten the whole of the space comprised by 
the accident was 70 yards, and had the carriages still 
been running at any speed when they reached the 
carriage truck lying on the line, they would have 
inevitably been totally wrecked, with a loss of life 
that does not bear contemplation. 

But the train, or rather a part of it, was fitted 
with an eflicient continuous brake, which was able 
within so short a distance as 70 yards to reduce the 
speed so far as to render the final shock compara- 
tively harmless. Nobody who is acquainted with the 
capacity of the Westinghouse brake, and—free from 
prejudice—is willing to do it justice, will feel sur- 
prised that in this case, as in so many others, it did its 
work promptly and efticiently. But there are some 
striking features in the Wootten accident that must 
not be overlooked. In the first place, the engine 
was not fitted with the brake, and had only its hand 
brake to rely upon, the carriage truck and_horse- 
box were also unfitted, except for the connecting 
pipes. But the four carriages were equipped, and 
had, at Lynn, been taken from an engine also fitted, 
and at the time of the accident the reservoirs were 
partially charged, having about 50 lb. of air pres- 
sure, but of course the driver had no control over 
this means of arresting the train. It fortunately 
happened (we would say providentially, but that 
the. word has been rather spoiled by Sir Edward 
Watkin) that the guard was sitting in the van 
with a hand on the tap of the automatic brake, 
and as the engine left the rails, the shock to his 
hand threw on the brake, so that the maximum 
retarding power was available from the very in- 
stant that the engine became derailed, and short 
as the distance was, and imperfectly as the brake 
was prepared for such an emergency, the re- 
sults were entirely different to those at Penistone, 
where the vacuum brake—according to its strongest 
champion—did all that was possible. Doubtless it 
did so, only there, as soon as the engine broke 
away, the train was left helpless, and doomed to 
destruction, while at Wootten the four carriages 
and passengers not only were saved, but the brake 
which did this good service also held back the 
engine, and undoubtedly saved the lives of driver and 
fireman by reducing its speed to moderate limits. 

Unless emphasised by loss of life or great damage 
to material, railway accidents produce but little 
effect on the public mind, while of those numerous 
cases in which accidents are avoided by an efficient 
brake, of course nothing is known, except in rare 
instances. The Westinghouse brake cannot there- 
fore share the publicity enjoyed by the various 
vacuum appliances, and this fact gives the acci- 
dent at North Wootten a special interest, apart 
from the several remarkable attendant features. In 
relation to this subject of brake efficiency we have 
found space, upon another page, to reprint from the 
Times a letter from an ‘‘ An Express Driver,” the 
genuineness of which is guaranteed by the fact of 
its publication. The final paragraph of this letter is 
full of bluntly expressed truth and common sense, 
and wiil probably help to awaken public interest 
on this all-important matter. He says, ‘‘I have 
worked four brakes. Three of them failed more 
than once, or did not prevent accidents, the fourth 
is the Westinghouse; it never fails, it has saved 
my life or limbs five times, and I say that it is the 
best. Have that system on all trains, that is what 
we drivers want; and it stands to sense what we 
know to be best for our safety is best for the safety 
of passengers, no matter what chairmen may tell 
gentlemen at meetings.” 


THE MANUFACTURED IRON TRADE. 

In the north-east of England the working of the 
Board of Arbitration has furnished a series of most 
valuable statistics showing the extent and the value 
of the production of manufactured iron over a 








period of years ; and in junctures like the present 
these figures become of the greatest importance. 
The fluctuations of the trade are very fully marked 
by these statistics, and they show that in the period 
which they cover two distinct waves have flowed and 
ebbed, the last having probably reached the full 
extent of its movement. Between the time of these 
undulations there was that change in the trade which 
the collapse of the iron rail manufacture brought 
about, and thus, though the position of the trade 
now is somewhat similar to that of five years ago, as 
far as the volume and the value of the output are con- 
cerned, there is a very marked difference in the 
nature of the production. It is not very easy to 
show in a tabular form all those changes, but some 
of them may be displayed in that way, the figures 
being extracted from the official reports of the 
Board of Arbitration. First we may deal with the 
prices, and these are the prices realised for all the 
iron sold over the period reported on in whatever 
form it was made. Beginning at the year 1872, we 
trace first the increase, then the decrease, in the 
average price, and the following similar movement, 
as under : 
Date. 
February, 1872... 
February, 1874 ... 
February, 1876 ... 
December, 1878 
August, 1879. 
November, 1879 
June, 1880 
March, 1881 ee Br a R 
March, 1882... = ae ex r 3 
February, 1884 ... Ss : 5 18 7 
June, 1884 = ss s es 5 sll 
Thus there is shown the upward movement in the 
price, and then a downward movement reaching the 
minimum towards the end of the year 1879, with a 
speedy but short revival and a more steady range of 
prices, until the fall began about a year ago. The 
present rates nearly approach the minimum of 
August, 1879. The quantity has fluctuated, though 
not so greatly or in sucharegular manner. Taking 
the returns for similar periods, but dividing them 
into months, as the periods reported on vary, we 
have the following indication of the fluctuation in 
the extent of the production of manufactured iron 
by the associated ironmakers of the north-east : 
Month. Quantity (tons). 
February, 1872... se ess . = 48,3 
February, 1874 46,000 
February, 1876 38,000 
December, 1878 35,000 
August, 1879 22,000 
November, 1879 24,000 
June, 1880 ... 44,000 
March, 1882 53,000 
October, 1883 58,000 
February, 1884 __.. ; 45,000 
June, 1884 ... - xe es es 37,500 
As we have said, the fluctuation is not so great as 
in the other Table, the reason being that one branch 
of the trade has almost died out. But still it is 
clear that between 1872 and 1879 the extent of the 
production fell off more than 50 per cent., that it 
continued to rise from the latter year up to 1883, 
when it was considerably in excess of that of 1872, 
and that during the present year it has continued 
to decline. The lessened fluctuation is owing to 
the decay of the iron rail trade and the growth of 
the production of iron plates, and a Table showing 
this will be of some interest just now. It may be 
given shortly by the citation of figures showing the 
percentage of the two chief forms of iron at a few 
distinct dates, as follows, the percentage being that 
out of the total production of manufactured iron at 
the time named : 


Rails 
Plates 
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1878. 
2.33 
59.07 
1884. 
3.03 1.39 03 
Plates s+ 6S 65.65 65.24 
In these three sets of figures, then, the 
records of the value, and the volume of the total 
production of manufactured iron in the north-east, 
and the proportion that the two chief classes of iron 
bore to the total, we have an outline of the history 
of the trade in the north-eastern district during a 
dozen momentous years. In the earliest year dealt 
with we find that the price was high, 7/. 16s. 6d. 
per ton on the average of the first quarter, and that 
the production was very large—over half amilliontons 
yearly—and nearly half of that was in the shape of 
iron rails. For two years theprice rose, but the extent 


1872. 
48.50* 
30.45* 


1879. 


1875. 
44.17 
28.29 
1881. 
Rails 





* The remaining percentage is that of bars and angles, 





of the production was practically unchanged, and so 
was the proportion of rails to the total. After that, a 
rapid declension set in—in prices, in the extent of the 
iron made, and especially in the quantity of the 
rails made—whilst the decrease in the rail trade was 
in a slight degree counterbalanced by the increased 
activity for a time in the plate manufacture. It was 
about the middle of 1879 that the climax was 
reached, and at that time the rail production had 
fallen to not a tithe of what it had been. Prices 
were very low, and then a reaction set in in plates 
and shipbuilding iron, and an upward movement 
began which had its culmination about the 1widdle 
of last year. The price of the manufactured iron 
had, however, by that time passed its highest point, 
but the volume of trade enlarged until then, the 
cause of the enlargement being the increased de- 
mand for shipbuilding iron. This year a rapid 
declension has been known in the extent of the pro- 
duction, and in price, whilst the proportion of the 
plates to the total is slightly less, and iron rails are 
not now one per cent. of that total. Except in the 
fact that the class of iron made is different to that 
made five years ago the situation is curiously alike 
to that of the year 1879. The production of manu- 
factured iron is not much above what it then was, 
and the price is only fractionally over that of the 
period referred to ; whilst the similarity is increased 
by the exact resemblance of the rates of wages then 
and now. 

There is a similitude also in the position in regard 
to the advance of the use of steel. Five years 
ago the iron rail trade in the north-east was in a 
state of collapse, and there were then begun the 
large steel rail mills which have been perfected 
since. Now whilst the iron plate trade is not ina 
state of collapse, it must be admitted that there is 
a growth of the steel plate trade. The largest of 
the works in Durham for the production of plates 
—the Consett Works—has had for some time what 
were deemed ‘‘experimental” steel plate mills at 
work, which have been so satisfactory that it is 
about to quadruple its plant for the production of 
that class of plates, and whilst steel plates advance 
the output of the older form will be decreased there. 
Other makers are preparing to produce the newer 
form of plates, and though the present dulness in 
the trade is not likely to be so prolonged as that of 
five or six years ago, it is probable that it is one 
which will witness to a considerable extent the 
substitution of steel plate mills for those of 
iron. Hitherto the margin of difference between the 
price of steel plates and that of iron has been large 
enough to check the demand for the former in 
Durham ; but as the production of the steel 
plates is increasing and that of iron plates is de- 
creasing, there will be a reduction of that margin. 
This is apart from any influence that may be 
exerted by the production on a scale of magnitude 
of steel plates by the basic or allied processes. 
Hitherto, the production of steel plates has mainly 
been in the districts near the Clyde and Wales, and 
this has tended to minimise the use in the Durham 
shipbuilding trade. But now that they are pro- 
duced largely at Consett and other centres, and 
that they may be produced even more largely near 
the Tees, it will be found that the use will grow, for 
the carriage will be simply the equivalent per ton of 
that of the iron plates, instead of the much larger 
sum which has had to be paid for those brought 
from Scotland or Wales. It would seem therefore, 
that another branch of the manufactured iron 
trade in the North will be superseded soon ; but 
whether others will take its place and grow up as 
did the iron plate trade to maintain the quantity of 
the manufactured iron made in the North, remains 
to beseen. 





THE AGRICULTURAL SHOW AT 
STOCK PORT. 

THE annual Show of the Royal Manchester, Liver- 
pool, and North Lancashire Agricultural Society 
was held on Thursday, Friday, and Saturday of 
last week at Stockport. The general exhibition 
was of fair average merit, but coming so soon after 
the more important gathering at Shrewsbury, it 
was not to be expected that any striking novelties 
would be offered, and had it not been for a com 
petitive trial of traction engines, the affair would 
have ranked with other county meetings of the 
same kind. But it is so long that since the claims 
of agricultural engine makers have been put toa 
public experimental proof that the announcement 
of a special award in this class, founded upon per- 
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formances on the spot, was sufficient to give a 
yeculiar interest to the Show. The last trial of the 
find took place at Wolverhampton in 1871, and 
many changes have been wrought since then. 
Rubber tyres which were then on their trial have 
been abandoned, and the question of springs 
versus elastic wheels has been fiercely debated. 
Compounding has been tried with more or -less 
success, and numerous improvement, small perhaps 
when considered individually, have so altered the 
traction engine that a record thirteen years old 
had become a piece of ancient history. The pro- 
spect of a fresh test and a gold medal was therefore 
calculated to arouse a good deal of excitement, both 
among makers and buyers, and lent an interest to 
the Show which it would otherwise have been far 
from possessing. 

It was not to be expected that a local society 
could conduct trials of this kind with the thorough- 
ness that prevailed at Wolverhampton. They have 
not the funds or the staff necessary for a really 
exhaustive test, and therefore the judges, Mr. J. T. 
King, of Liverpool, Mr. W. Scotson, of Aigburth. 
and Mr. J. Whalley, of Warrington, were wise in 
not attempting to do more than the means at their 
disposal warranted. Dynamometer tests and trials of 
evaporative efficiency were clearly out of the ques- 
tion, as unless they are carried out in a manner that 
does not admit of dispute they have no scientific 
value, while in any case their meaning is but little 
understood by the class who buy engines. Mr. 
King, therefore, decided upon a trial which, what- 
ever might be its defects, had the merit of being 
intelligible to the farmer, and reproduced pretty 
accurately the conditions of every-day practice. 
Perhaps the best defence of the conditions he 
adopted may be found in the remarkable unifor- 
mity of the results obtained in the second series of 
trials, when the least efticient of the engines had 
been weeded out, and the men had grown accus- 
tomed to their work. In the first instance each 
engine had a quantity of coal weighed out to 
it, and upon this had to get up steam and make a 
journey, partly empty and partly with a load 
behind it. The length of the trip determined the 
order of merit, and five engines that ranked high 
in the first test were submitted to a further trial in 
which they were loaded during the whole journey, 
and were allowed to get steam up to 100 lb. pres- 
sure before they received their set allowance of 
fuel. 

The firms who entered the competition were 
Messrs. Marshall, Sons, and Co., of Gainsborough ; 
Messrs. C. Burrell and Sons, Thetford ; Messrs. 
J. and H. McLaren, Leeds; Mr. Edwin Foden, 
Sandbach; Messrs. Aveling and Porter, Rochester ; 
Messrs. John Fowler and Co., Leeds, and the 
Durham and North Yorkshire Steam Cultivation 
Company, Ripon. Some of these offered one 
engine, and some two. In the first series of tests 
there was weighed out to each engine 20 lb. of coal 
for each nominal horse-power at which it was rated 
by the makers, and 20 lb. of wood to start the tire. 
With this supply of fuel steam was to be raised to 
125 lb. on the square inch, and then the engine 
went ona preliminary canter across the Show ground 
and an adjoining field, and through one or two of 
the neighbouring streets, the course being about 
half a mile in length, and involving several sharp 
turns. When it returned to the field again it was 
hooked to a wagon or lurry loaded with cotton 
bales, the whole weighing between four and five 
tons, and dragged the load round and round the 
course as many times as it could. The track was 
410 yards in circuit, and involved two very sharp 
depressions, one or other of which always termi- 
nated the trial. The ground was in splendid con- 
dition ; the heavy rain which fell in some parts of 
the country on Wednesday night and Thursday did 
not reach Stockport, and the soil was in a very 
firm state, and even at the end of the second day 
the ruts were not deep. 

The trials commenced on Thursday. Messrs. 
Burrell and Sons entered two engines, both of 
eight horse-power, and provided with spring wheels. 
The first, which is described as specially adapted 
for heavy haulage work, made three circuits of the 
course before it stopped, and the second, which is a 
lighter engine, got round eight times. Messrs. 
McLaren’s eight-horse engine made 63 laps before 
it stopped. In the second series of trials this same 
engine gave a much better result, the poor per- 
formance of the first day being attributable to the 
fact that holes had been hurriedly drilled in the 
cylinder for the insertion of indicator cocks, and 





the borings had not been swept out. When the 
covers were removed it was found that a consider- 
able quantity of them had lodged in the piston. 
Mr. Foden only showed one engine, of six horse- 
power. This was fitted with springs which could 
be screwed down to render them inoperative 
when desired. It ran 103 times round the course. 
Messrs. Aveling and Porter’s engine, which was 
nominally shown by their agents, Messrs. J. S. 
Warburton and Co., of Preston, was an eight horse- 
power agricultural locomotive with spring wheels 
and a feed-water heater. It made 9} laps. Messrs. 
Fowler got through the trials of both their engines 
the first day. The first was an ordinary engine, 
and made 9 laps, and the second a compound 
engine. This made the highest score on the first 
day, taking its load 12} times round the course 
before it gave in, The list of Thursday’s trials is 
concluded with the Durham and North Yorkshire 
Steam Cultivation Company’s seven- horse agri- 
cultural locomotive, which made 3% laps. 

On Friday morning there remained three engines 
to be tried. The first to enter the course was an 
eight horse-power traction engine by Messrs. 
Marshall, Sons, and Co. This went round seven 
times before it stopped. It was followed by an 
eight horse-power traction engine exhibited by 
Messrs. Aveling and Porter, and of their ordinary 
manufacture. This also made seven circuits of the 
field. The last of the three was a six horse-power 
traction engine of Messrs. McLaren’s, and this beat 
all the previous records by traversing the course 
thirteen times before it stopped. At this point 
the score stood as follows : 








Name. Horse-Power.,| Laps. Weights. 
| tons ct. qr. 
McLaren a | 6 13 10 ll 1 
Fowler .. .| compound 128 |12 12 2 
Foden .. oe wa | 6 103 10 2 2 
Aveling and Porter .. } 8 gh - 
Fowler .. ai a 6 9% |11 5 O 
3urrell .. | 8 s 10 19 3 
Aveling .. 8 7 12 16 1 
Marshall 8 7 m1 66 
McLaren : 8 63 12 18 2 
Durham Company 7 33 917 9O 
Burrell .. aa 8 3 13 #18 +O 


The weights are with the water half way up the gauge and the 
tank half full. 

There was a good deal of dissatisfaction among 
the competitors when the trial was over. Some of 
them had been kept waiting a considerable time 
after steam was up before they could receive their 
loads, and others were wanting in the special ex- 
perience which counts for so much in contests of 
this kind. The judges therefore ordered a second 
test, for which tive engines were entered, under 
somewhat altered conditions. Each was to come 
upon the ground with steam up, and then rake out 
the tire. When the pressure had fallen to 100 1b. 
there was delivered to the driver 12 lb. of wood to 
start his fire, and 10]b. of coal for each nominal 
horse-power of the engine, and on this he was to 
take his former load round the field as long as he 
could. It was further arranged that a stop from 
any cause should end the course, and thus it was 
no longer possible to change from the fast to the 
slow gear at the different parts of the track, as had 
been the custom of many of the competitors on the 
previous day, a practice that had the additional 
advantage of allowing the firedoor to be opened 
when there was no blast to draw in the cold air. 

Mr. Foden was the first to take the field. He 
went 8% times round it before he came to a stand- 
still on one of the hills. He was followed by Messrs. 
Aveling and Porter’s eight horse-power engine which 
succeeded in making one lap more, or 95. Messrs. 
McLaren followed with their eight horse-power 
engine which had suffered from the accident the 
day before. It was expected they would keep to 
the engine which had done so well in the morning, 
but they were anxious to demonstrate that their 
previous poor performance was the result of a mis- 
adventure, and not due to defective construction, 
and they therefore brought out the heavier engine 
and took it round eight times before they were 
obliged to stop. No doubt this was good policy 
from a business point of view, but it may be doubted 
whether it did not impair their position in the 
race. Messrs. Fowler followed with their com- 
pound engine which made 8} circuits, and the 
trial was finished by Messrs. Burrell who stopped at 
the end of the sixth round. 

At the conclusion of the Show the judges 
reported that dealing with performance the results 
were very close, but considering design, steadiness, 





fitness, workmanship, and performance conjointly, 
the gold medal was awarded to Messrs. Aveling 
and Porter, and silver medals to Messrs. J. and H. 
McLaren, Mr. Edwin Foden, and Messrs. Fowler 
and Co. 

It is impossible not to be struck with the great 
similarity of the results obtained by four out of the 
five competitors in the last trial. The worst made 
eight laps and the best only nine anda half. At 
the same time it must be remembered that the con- 
ditions were easy, and bore no resemblance to those 
at the Wolverhampton Show, when the loads were 
heavier and the ground a perfect quagmire in places. 
At that place Messrs. Aveling and Porter drew a 
load which was 105 per cent. of the weight of the 
engine, and other makers took heavy trucks behind 
them under the most unfavourable conditions of 
ground and weather. But at Stockport the loaded 
lurries were less than 40 per cent. of the weight 
of the engines, and the ground was in excellent 
condition, so that the test was more directed to the 
efficiency of the boiler and the economy of the 
engine than to its power to cope with heavy loads 
in a difficult country. We do not wish to disparage 
either the scheme of the competition or the results ; 
it reproduced the conditions of every-day practice, 
and there is no reason to think that, if circum- 
stances of exceptional severity had been chusen 
instead, that the information gained would have 
been more valuable to the general public, or that 
the result would have been greatly different. 

Of the remainder of the Show there is but little 
to say. Messrs. Ransomes, Sims, and Jefferies 
had an eight horse-power agricultural engine on the 
ground, but did not enter the competition, and 
Messrs. Rustoa, Proctor, and Co., and Messrs. 
Robey and Co., showed portable engines of their 
usual make. Among the machinery in motion were 
Johnson’s brickmaking and pressing machines, which 
we lately described. (ENGINEERING, vol. xxxvii., 
p. 548). The subject of ensilage was but poorly re- 
presented. Messrs. Richmond and Chandler showed 
two cutters and elevators with travelling wheels of 
the same description as those which appeared at 
Shrewsbury. Messrs. Moore and Co., of Auburn- 
side, Crewe, offered a novel apparatus for compress- 
ing the vegetable matter in a silo, and maintaining 
the pressure during the time that it is sinking. 
The press consists of a pair of beams connected at 
each end by toggle arms. The joint of each pair of 
arms carries a nut, and through these two nuts there 
works a right and left-handed screw, parallel to and 
equidistant between the two beams. When the 
screw is turned in the appropriate direction the 
toggle arms are forced outwards, and the beams 
moved away from each other. In using the appa- 
ratus a pair of chains or wrought-iron bars are 
secured to the floor beams of the silo, and led 
up to the top of it, where they are made fast to the 
upper of the two beams. Boards are laid crosswise 
upon the ensilage, and over these two strong timbers 
running lengthwise of the building. Upon these 
latter the lower beam of the press rests, and when 
the screw is turned the covering boards are pressed 
down with a force varying from 70 to 120 per square 
foot of surface. To maintain this pressure as the 
ensilage sinks a cord is wound on a drum or fusee 
on the screw, and led over pulleys to a weight 
hanging outside the silo. As the pressure relaxes 
the weight falls, and rotates the screw to expand 
the press, and causes the covering boards to be 
squeezed down. When the screw has come to the 
end of its travel it is wound back again, and a fresh 
hold taken off the chains lower down, after which the 
apparatus may be left to its automatic action for a 
week. The other exhibitsscarcely demand any notice. 








ELECTRIC LIGHTING AT THE INTER- 
NATIONAL HEALTH EXHIBITION. 
No. V. 

No collection of electric lighting plant would be 
complete unless it included specimens of the Brash 
manufacture. This company was one of the first in 
the field, and has attracted more public notice than 
any other, perhaps more that all others put to- 
gether. Intheearly days of electric lighting. its 
success was most rapid, and the reason was not 
difficult to find. Its plant could be safely put into 
the hands of unskilled men, and could be relied 
upon to give satisfactory results with a very meagre 
amount of attention. The lamps contained neither 
springs nor clockwork, and could be placed in ex- 
posed and dirty situations without fear that a little 
dust would upset their action. The system of one 
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THE ELECTRIC LIGHT AT THE HEALTH EXHIBITION. 


VICTORIA DYNAMO MACHINE, CONSTRUCTED BY THE ANGLO-AMERICAN ELECTRIC 


circuit was also a great recommendation, as users 
could easily comprehend it, and could move their 


lamps to suit their requirements without fear of | 
| would be five times the length of lead required, 


damaging their apparatus by improper arrange- 
ments. A comparison of a Brush installation with 
any of the others which existed at the time the 


| of streets from a single centre. 


system was introduced into this country, showed at | 


once the reason of the hearty appreciation it met | the same proportion. 
It was seen at once that the inventor was | ready to defend his plan against those who decried | trated above, has already been described by us,* 


with. 


tial of the current were reduced to a point at which 
it would only maintain twelve lights in series, there 


and the first cost, at 70/. per mile, would be 
increased from 770/. to 2940l., while the ex- 
pense of laying and jointing would go up in 
Mr. Brush was always 


perfectly free from any professional traditions, and | it on the score of danger, and he has recently made 


throughout his design he had kept in mind the con- | an improvement in the armature of his dynamo by | 


ditions under which his apparatus was to work | which he is enabled to increase the number of 


and the class of people in whose hands it would 
be placed. Nearly all the early electric lamps 
were constructed by makers of telegraph and 
philosophical instruments and bore ample evidence 
of their origin in their complexity and delicacy. 
The ordinary mechanic was quite unable to under- 
take their supervision, because he had no tools 
suitable for their repair, and their tiny parts 
dropped out of his rude grasp, and were lost in the 
litter at his feet. But the Brush lamp was con- 
structed in a manner that was familiar to him, and 
hence it seldom wanted attention, and if by chance 
it did, there was no difficulty in putting it to rights. 
There is ample proof of the great superiority of its 
design in the fact that it has been steadily adhered 
to up to the present, with the single exception that 
the original ugly mounting has been exchanged for 
a more ornamental case. During the same time 
other makers have been engaged in perpetual imodi- 
fications and improvements. 

The Brush dynamo was early distinguished by its 
good workmanship and the high potential at which 
it could be safely worked, thanks to its perfect insu- 
lation and the form of its commutator. Indeed, 
the employment of a current of high electromotive 
force formed the keynote of the system, allowing 
of great simplicity of arrangement and an important 
economy in the cost of leads. In a system of town 
lighting in which four machines of the newest type 





lamps in series by 40 per cent., while at the same 
time ‘the efficiency of the generator is augmented 
10 per cent. One of the new machines is shown at 
the Health Exhibition. It is of the size originally 
known as a 16-light dynamo, but it is feeding 
23 lamps arranged in a circuit which commences 
by Lockhart’s cocoa rooms, passes through the 
Western Annexe, round the grounds as far as the 
east band stand, and back through the East An- 
nexe. 

The construction of the new armature core is 
shown in Figs. 1, 2, and 3 on the opposite page, 
where it will be seen that it bears a general resem- 
blance to the original core, but that instead of being 
cast in one piece it is built up of thin wrought-iron 
plates. It is formed of a long strip or band of iron, 
and a large number of H-shaped plates (Fig. 3) ; 
the band is wound ina spiral round a foundation 
ring A!, and the H pieces are placed between 
its convolutions to inclose spaces B in which 
the coils of insulated wire are wound. The parts 
are bound together by rivets 7 (Fig. 2) which 
pass from the outer to the inner circumference. 
The ring is mounted upon a gun-metal boss with 
three arms which are secured to the inner peri- 
phery of the core, and hold it in position with 
regard to the axis. It is found that with the 
new construction, the heating effect is greatly de- 
creased, while the enormous surface exposed to the 


are used, each feeding 60 lamps in series, spaced | air allows a rapid ventilation, which keeps the 
80 yards apart, it is possible to light twelve miles | temperature very low. The practical effect of the 


Now if the poten- , 


LIGHTING CORPORATION, 


invention is that for the same outlay a machine 
| can be manufactured to run 55 to 60 lights instead 
) of 40 as formerly. 

| In addition to the are lights, the Brush Company 
| exhibit 200 incandescence lamps driven by a pair of 
| Victoria dynamos, one actuated by a Tower spherical 
}engine, and the other by a Parsons engine. This 
| generator, a very fine example of which is illus- 


| but since the date of our notice it has received con- 
siderable improvement. It is made in two patterns, 
| one with four magnetic fields, and the other with 
six. There are, of course, as many neutral points 
in the commutator as there are magnet poles, and 
originally there was a brush at each neutral point, 
but, by a method invented by Mr. Mordey, one of 
the company’s engineers, all the brushes, except 
one pair, are dispensed with, and the difficulty and 
complication which formerly existed are avoided. 
The invention consists in connecting to one another, 
all the coils, or all the commutator segments, which 
are of equal potential. Supposing there are six 
poles, as in the figure, it is evident that the coils of 
the armature may be divided into three groups, all 
of which are under similar conditions. The first 
| coil of No. 1 group will always be traversed by a 
current of equal potential to the current of the first 
coil of No. 2 or No. 3 group, whether the coil be 
advancing towards or receding from a pole, as all 
the others will be similarly situated, and conse- 
quently these coils may be joined by cross connec- 
tions between the wires which couple them to 
the commutator segment. The same thing is true 
of the second, third, and fourth coils, and of 
all of them. Now let us return to the first coil, 
and imagine it to be approaching a neutral point 
between two poles. The corresponding commu- 
tator segment should be in contact with a brush 
(say the positive brush), and so would the segments 
corresponding to the first coils of No. 2 and No. 3 
group. But since all these three coils are connected 
together, the current from each can either flow 


* See ENGINEERING, vol, xxxv., page 482, 
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BRUSH ELECTRIC 


directly to the respective commutator segments, 
or the currents from groups 2 and 3 can traverse 
the cross connections and flow to the commutator 
segment of the first group. If there is only one 
positive brush this is what happens, and all the 
current escapes at one segment. When the first | 
coils approach the next neutral point, the brush will | 
be over the segment corresponding to the second 

group of coils, and this will now serve also for No. 1 
and No. 3 groups, and so on, each segment in turn 
receiving the current from three coils and performing | 
the office which two other segments filled, when | 
three pairs of brushes were used. In addition to | 
its simplicity, the Mordey method of connecting up | 
multipolar machines has the advantage of allowing | 
the brushes to be placed in an accessible position, 
for out of the original six brushes any pair of posi- 
tive and negative terminals can be retained, that is, 
they can be separated by either 60 deg. or 180 deg. 
as found most convenient. 

The armature is of the ring type, and is wound | 
Gramme fashion with coarse wire. The pole-pieces | 
are in the form of jaws, which embrace the disc, | 
and are mounted on wrought-iron bars, which 
constitute the magnet cores, and serve to bind the | 
two sides of the machines together. These bars | 
have large collars where they abut against the | 
frames, and when they are screwed up the structure | 
is perfectly solid, and does not require a bedplate. 
The width of the pole-pieces is not great, as expe- 
rience has shown that if the space between them is | 
large, the neutral point is very accurately defined, | 
and does not extend beyond one segment of the | 
commutator. The result is that sparking is almost | 
obviated, and a current of several hundred | 
amperes can be taken off nearly imperceptibly, | 
while the brushes can be set radially, instead of | 
tangentially as usual. From a practical point of | 
view this latter is a great advantage, as the wear | 


takes place on the end of the wires instead of their | 





LIGHT FITTINGS. 


sides, and consequently they do not become uneven 
or ragged. The brushes are arranged in pairs, so 
that they can be renewed, if need be, without 
stopping the machine, and the details of the holders 
have been very carefully designed. 

The two brush holders are carried upon a double 


| bracket capable of being rotated reund the commu- 


tator to find the best position, and the commutator 


| segments are made very thick, so that they can be 
| turned up many times should they be cut. The 


current is led off by flexible conductors to insulated 
studs in the frame, and passing to the inner side it 
traverses the coarse coils of the field magnets and 
then returns to the main terminals of the machine. 
The fine coils of the compound winding have indepen- 


| dent terminals not shown in the figure, so that the 
| current may be sent through them or not as de- 
|sired. The machine we illustrate is of the size 
| designated by the makers H,; it produces a cur- 


rent having an electromotive force of 110 volts, and 
will feed 550 lamps requiring .72 ampere each. 

The annexed Table gives the sizes of Victoria 
dynamos which are manufactured at present. It is 


| divided into two sections, the second of which in- 


cludes only slow-speed machines, specially designed 
for use on board ship where straps and countershafts 
are inadmissible. 


List of ‘* Victoria” Dynamo-Electric Machines. 


| 





Number of | Revolutions 





r Watts in 
Type. = — oy i. per | Price 
| ircuit. inute. | 
| Lamps, | t 
| | | £ 
Ag ery 750 =| 18900 | 35 
By ' 50 3,500 {| 100 | 75 
BoL 75 5,000 1400 90 
Ds | 1% 9,000 850 | 150 
DL | 175 12,000 1000 175 
Fy 275 18,000 | 550 275 
FL 400 27,000 | 750 | 325 
Hs 550 36,000 350 | 500 








Slow-Speed “* Victorva” Dgnamos for Ship Lighting. 





| Number of 





- . Watts in om 

Type. | — | External | per Price. 
Lamps. Circuit. | Minute. 

| | £ 
B, slow | 50 3,000 900 90 
ee ok ee 7,200 600 | 200 
Vs . 220 14,500 400 | 350 
a | 300 20,000 400 400 
Ha cs. 1+ 0 36,000 350 | 500 


The Brush Company early acquired the Lane-Fox 
patents for the manufacture of electric lamps, and 
have since greatly improved the process, increasing 
the brilliancy of the illumination and the duration 
of the filament, as well as their economy, their con- 
sumption of energy being now only 3 watts per 
candle-power. The lamps are made in four sizes of 
10, 20, 40, and 50 candle-power, and in two series 
intended to work with 60 and 100 volts. In addi- 
tion to these, 80 volt lamps of 10 and 20 candle-power 
are made for the Admiralty, in order that they may 
be supplied by the same dynamo which feeds the 
search light, it having been found that for a hand- 
regulated lamp giving 25,000 actual candle-power, a 
difference of potential of 80 volts gives the most 
satisfactory results, as small irregularities of feed- 
ing do not interrupt the current or greatly vary the 
resistance of the long are which can be maintained. 

The method of mounting the lamp is exceedingly 
neat, and has the advantage of not leaving 
any delicate platinum loops exposed to rough 
usage. The conductors which pass through the 
glass are soldered on the outside to copper wires ; 
the neck of the globe is surrounded with a brass 
ferrule cemented in its place, and having its outer 
end stopped with a plug of non-conducting material 
through which these copper wires pass. In the end 
of the plug there are two brass cheese-headed screws, 
and around these the copper wires are wound, so that 
the screw heads are in contact with them, and thus 
form the terminals of the lamp. The holder is a 
convolvulus-shaped cup with the edge divided into 
a number of petal-like fingers, which embrace the 
lamp globe, and exert an elastic pressure upon it. 
The ferrule on the lamp neck is provided with two 
pins which enter slots in the holder, and are locked 
there after the manner of a bayonet joint, and thus 
the globe is secured in the holder. The electrical 
connection is effected at the same time by two insu- 
lated segmental springs in the base of the cup. 
These are secured at one end to the base, and are 
raised at their free ends, so that they form parts of 
spiral inclines. When the lamp is turned in the 
bayonet joint the two cheese-headed screws rise over 
these springs, pressing them down and making good 
contact with them. 

This holder is employed in all installations except 
those on board Her Majesty’s ships, where it has 
been found that a special arrangement is required 
to prevent the filament suffering from the concus- 
sion caused by the firing of the heavy guns. To 
this end the conductors, which pass through the 
globe, end in loops which are hooked on to spiral 
springs in the bottom of the convolvulus-shaped cup. 
The cup is divided into two parts lengthwise, and 
these can be separated to allow the engagement of 
the loops by the springs to be easily effected. 
When this is done the cup is closed with its spring 
fingers around the neck of the globe, and is held 
there by an elastic ring which is slipped over the 
outside and lies in a circular groove or depression 
formed for its reception. By this arrangement the 
hold on the lamp is rendered most elastic, and it is 
free to move in every direction, while the rapid 
vibrations of the decks and bulkheads cannot be 
transmitted to it 

Many of the Brush incandescence installations 
have been made on the ships of the Royal Navy, 
and their fittings for ships’ use are therefore of an 
especially solid and handsome type. Two of them 
are illustrated by Figs. 4 and.5, one being of a more 
ornamental type than the other. The lantern in- 
closed in the grating is designed for use in passages, 
between decks, and other situations where it is 
liable to come in contact with passing objects. The 
other is intended to be fixed in cabins and state 
rooms. In addition to these, a complete set of 
brackets have been manufactured suitable for use 
in the engine-room, stokehole, bunkers, and other 
parts of the ship, some of them being permanently 
fixed, and some supplied with flexible conductors 
by which they can be connected to any of the 
numerous contact sockets fixed about the engine- 
room. Each bracket is usually provided with a 





256 


ENGINEERING. 


(Sept. 12, 1884, 








fusible cut-out, while larger cut-outs are arranged 
in each of the sectional circuits. The switches by 
which the lamps and circuits are turned on and off 
always make contact at two points in succession, 
so that the sparking and consequent oxidation are 
confined to a portion which is out of circuit when 
the nominal current is passing. A spring is always 
provided to keep the two contacts either in close 
connection, or wide apart to prevent all danger of 
an arc forming, and the bases are of slate to main- 
tain the insulation. 

Among the ships lighted by the Brush Company 
are the Dolphin, Bacchante, Raleigh, Conqueror, 
and Colossus. All of them have both search 
lights and internal incandescence lights, and the 
dynamos can be applied to one or other of these 
purposes as required. The Bacchante, Raleigh, 
and Conqueror have each two F, dynamos, which 
will feed search lights of 25,000 candle-power, or 
200 incandescence lamps of 20 candle-power. The 
Colossus has three such generators, and 600 in- 
candescence lamps. It is somewhat remarkable that 
a firm which made its reputation in arc lighting, 
and that two years ago appeared hopelessly out 
of the race in incandescence work, should have at- 
tained so rapidly such a high position as to be 
entrusted with nearly the whole of the Admiralty 
contracts, and it reflects the highest credit on the 
staff. In addition to this the company has secured 
a fair share of the orders for merchant steamers 
and land installations, and is in the position of 
being able to carry out contracts of nearly every 
kind from stock designs, without the delay which 
is always involved when experiments have to be 
made and new patterns to be produced. 








THE UNCHAGAH, THE GREAT RIVER 
OF CANADA. 
{Continued from page 232.) 

Axzovt 120 miles below Vermillion, the river now 
flowing generally east, the only serious obstruction 
to navigation for nearly 1000 miles from the moun- 
tains, occurs in a transverse bed of limestone rocks 
which crosses the channel, and over which the 
river falls in a series of small cascades, or ‘‘ chutes,” 
breaking all the way across from bank to bank, and 
lowering its bed probably from 15 ft. to 20 ft. The 
cliffs rise 20 ft. or 30 ft. above the water level on 
either side, a full mile apart, and the channel, 
obstructed by isolated rocks and wooded islands, 
connected by limestone ledges, forms a beautiful 
panorama of rushing and falling water in every 
variety of shape, succeeded below the rapids by the 
deep placid river. About three miles below the 
chutes, Little Red River comes in from the south, 
presenting a new series of rocks and a singular 
formation of fossil corals of a number of different 
species, the finer descriptions in the bottom beds, 
and the larger and coarser varieties higher up in the 
series. A second obstruction to navigation, but not 
of such a serious character as the chutes, occurs 
60 miles below them, where the Rapids Bouillé 
cause a strong current, which, though navigated by 
the company’s boats in descending the river, would 
be beyond the power of an ascending steamer. At 
this point the stream has cut its way through a thick 
bed of gypsum as white as snow, and which for the 
next 20 miles, in the section exhibited on the river 
bank, appears as the lowest rock in the series. At 
the foot of the rapids a rocky island in the middle 
of the stream divides the channel for some distance 
into nearly equal parts. The gypsum bed, in many 
places contorted, but never broken, shows itself on 
the banks all the way to Peace Point, where this 
series of rocks terminates, and the character of 
the river and the surrounding country undergoes 
another and an important change. Below Peace 
Point, and from this to the Quatre Fourches 
River, 700 miles below Fort St. John, the 
Unchagah runs through low alluvial banks, but 
little above the water level, and nuddy islands, in a 
number of ever-changing channels, exhibiting in 
their soft plastic sides, the varying heights of the 
water and the action of the ice. In some localities 
the low shallow mud banks are covered with young 
willows, in others these have succeeded in establish- 
ing themselves, and are attracting and matting to- 
gether the silt and mud as it comes down the river, 
whilst in others again this process has been some 
time in operation, and the new ground has attained 
asufficient density and elevation above the water, 
and is now covered with immense poplars. The 
whole district appears to have been thus made 
from the river silt, and where secure from the 





action of the ice, the rapid growth of the young 
forest shows the surpassing richness and wonderful 
fecundity of these alluvial deposits. 

The Quatre Fourches, the main arm of which is 
25 miles long, running east and west between the 
Unchagah and Arthabasca Lake, is as its name 
implies the meeting of four waters, and is in itself 
asingular phenomenon. To the south of it isa 
large body of water called Lac Claire, 30 miles long 
by 30 miles wide, the discharge of which is by a 
third branch of the Quatre Fourches, the fourth is 
the Stony River at its eastern end, and which is 
also the outlet, or one of the outlets of Arthabasca 
Lake, and the business of this complicated water 
connection appears to be to equalise the height and 
outfall of each. In the spring of the year, the 
Peace River sends part of its impetuous flood 
down the Quatre Fourches into Arthabasca Lake ; 
later on in the season Lac Claire is enabled to con- 
tribute to the supply of both the Peace and Stony 
Rivers; in autumn a strong stream runs from 
Arthabasca into the Unchagah both by the Quatre 
Fourches, and the Stony ; whilst in winter the pro- 
bability is thatthe Quatre Fourches is stationary, and 
the Stony Riverdeliversthe Arthabasca’s waters alone 
to the main stream. When Professor Macoun was 
there, Lake Arthabasca was fully 20 ft. higher than 
the Unchagah, and a strong current was running 
from it both by the Quatre Fourches and the Stony, 
one running west into what is locally called the 
Peace River, and the other north into what is called 
by the hunters the Slave River, though both are 
really the Unchagah, whose main waters run by a 
channel which forms the base of a triangle of which 
the other two are the sides, and Lake Arthabasca 
the apex. 

Lake Arthabasca is an immense sheet of water, 
over 200 miles long, 40 in width, and covering 7000 
square miles. Its proper name is the Arabascon, 
which means the meeting place of waters, and in its 
bosom many different waters do mingle their common 
streams. At its south side, its main affluent, the 
Elk or Arthabasca, which has been before referred 
to, sends its huge flood, after its long course of 1000 
miles from the Rocky Mountains, through a delta 
of muddy islands, which are yearly encroaching on 
the lake with the enormous deposit annually brought 
down by the river. At the east a number of streams 
disgorge the waters of unknown lakes which cover 
two-thirds of the area of the broad belt of Lauren- 
tian rocks, which sweeps along from Labrador to 
the Arctic, and holds in its granitic embrace one- 
half of the Arthabasca waters. To the west the 
Quatre Fourches and the Stony form its two con- 
nections with the Unchagah, and at the point where 
the latter discharges its waters is situated Fort 
Chipweyan, which has played so important a part in 
all the stories of Arctic adventures. From this 
place, in 1792 and 1795, Mackenzie started to dis- 
cover a road to the Arctic on one journey, and to 
the Pacific on the other. From this rendezvous 
Hearne and Back set out to trace their adventurous 
journeys, to the Arctic Ocean, and to map out the 
one the Coppermine, the other the Great Fish River, 
and at this hospitable station, Simpson, Franklin, 
Richardson, Rae, and almost every Arctic explorer, 
who has made the passage by land, has looked his 
last on friendly faces before piercing further the 
unknown wilds beyond. The fort consists of two 
large wooden stores on the lakeside landing, and 
six or eight whitewashed houses in the rear, 
where the company’s permanent officers reside, 
surrounded by the usual stockade, and including 
besides all the necessary offices and outbuildings 
for the large business which was formerly trans- 
acted at this ‘‘ Capital of the North,” as the em- 
ployés like to call it. The lake in front abounds 
with all the necessary supplies of food. On the 
Quatre Fourches the company have a permanent 
fishery which yields sufficient for the sustenance of 
the men and dogs employed at the post, or sup- 
plied from it for half the year; wild geese and 
ducks of a score varieties swarm round the lake, 
and contribute no small portion of the sustenance 
of its dependents, whilst the larger ruminants, the 
bison, moose, elk, and deer, frequent its waters, 
and die by hundreds to feed the army of hunters, 
who radiate from this as a centre. Formerly 
enormous herds of buffalo roamed over the 
Arthabasca plains, but these are scarce now, and 
the pemmican which was then largely manufac- 
tured here, has now to be procured elsewhere, for 
its diminished requirements. But Fort Chipweyan 
still opens its hospitable portals to the northern 
wanderer, who is apt to forget, whilst partaking of 





its friendly cheer, that 1200 miles intervene be- 
tween himself and civilisation, and that in latitude 
59 deg. the nights are long and the winter severe. 
The North American Indian, as a rule, subsists 
entirely upon meat or fish, which they eat without 
salt, and care nothing for vegetables or bread. The 
voyageurs and trappers have learned to imitate them, 
and hence at the Seheants Bay forts, and at the 
permanent Indian settlements, few vegetables have 
hitherto been grown, and hence perhaps the reason 
that, at these establishments, so little has been done 
to test the agricultural wealth of the magnificent 
country in which most of them have been located, 
The few travellers, on the other hand, that have 
heretofore explored this north-west have, as a rule, 
selected the winter time for their journey, when the 
facilities for travelling, but not for seeing the 
country, are better, when the lakes, swamps, and 
rivers are frozen, and their dog-sleds can cut straight 
across the country in any direction to the desired 
goal. The excessive cold that occasionally breaks 
upon the winter’s monotony, has become in the 
accounts of their travels, half the relish of the story, 
the point of interest and danger that is essential 
to romance, and the result has been a general 
impression unfavourable to a country known only 
in connection with the hardships that have been 
endured, and privations that have been often rather 
provoked than necessarily inherent, either to the 
journey or to the country. It seems, therefore, 
strange when an examination, made under other cir- 
cumstances and with another object than the pro- 
duction of a book, discloses facts that prove this 
same district to be the very reverse to our pre- 
conceived opinions, and to be in fact one of the 
most highly favoured regions on the continent, a 
promising field for agricultural enterprise, and 
naturally the abode of everything to make home 
happy and life enjoyable. Instead of the vigorous 
climate of an Arctic solitude we find it actually 
milder than 6 deg. or 8 deg. further south, 
that the productions are positively superior to 
those grown in the most favoured localities, and that, 
as soon as opened up to emigration and settlement, 
this north-western district offers exceptional induce- 
ments to the persevering farmer. At the French 
mission, only two miles from Fort Chipweyan, the 
very place heretofore associated with Arctic suffer- 
ing, the wheat and barley were as healthy as, and 
in fact heavier than, that grown 5 deg. or 6 deg. 
further south. At Fort Liaird, in latitude 61 deg., 
the climate is actually warmer than on the Peace 
River at Fort Simpson; barley always ripens be- 
tween the 12th and 20th of August, whilst wheat 
succeeds four times out of five, and even under 
the Arctic Circle, at Fort Yukon, barley hardly 
ever fails. Professor Macoun collected between 
Hudson’s Hope and Fort Chipweyan, 591 species 
of flowering plants and ferns, of which 434 are 
found in the western prairies, 411 are found in 
Ontario, and 402 may be seen in the province of 
Quebec. Another injury to the character of this 
north-western country has been perpetrated, pro- 
bably in ignorance, in the description given of it in 
the deed, by which the Hudson’s Bay Company sur- 
rendered to Canada the territory of the north-west. 
In this the fertile belt is defined to be bounded to 
the north by the northern branch of the Saskat- 
chewan, and inferentially all above that is relegated 
to Alpine forests and Arctic barrenness. But be- 
tween the Saskatchewan and any of the affluents 
of the Unchagah, is another great river 1100 miles 
long, the Missinippi, ‘‘ river of much water” in 
the Cree language. The usual route from Lake 
Superior to Fort Chipweyan crosses this valley at 
right angles, and from Frog Portage, the summit 
between it and the Sascatchewan to Methley por- 
tage, between its affluents and one of the Artha- 
basca branches, is 300 miles. The whole of this 
is south and east of any of the Unchagah’s branches, 
and may probably prove to be even more deserving 
of the character of fertile than either of the Sas- 
catchewan valleys. 

The Unchagah properly, and in ordinary states 
does not interfere with the Lake Arthabasca, which 
is really in the course of the great tributary, the Ar- 
thabasca River ; but winding northwards from the 
willowy archipelago, where the Quatre Fourches 
joins it, for 25 miles it flows through a placid 
channel fully 20 miles north-east of the lake, to its 
confluence with the Stony River, again 20 miles 
below Arthabasca. At the height of water in the 
springs of the year, the Unchagah, or Peace River, 
overcomes the usual strong current of the 
Stony, and in addition to its discharge by the 
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Quatre Fourches, sends another portion of its 
waters back into Lake Arthabasca by the Stony, 
rendering the usually clear water of the lake muddy 
and discoloured. As a rule, however, the Stony 
has a strong current of its own, amounting at one 
point toa rapid, in which some years since an officer 
of the company had his canoe upset and lost his 
life. After the confluence of the Peace and Stony 
Rivers the united stream has always borne the 
name locally of the Slave River, and 30 miles 
below this junction is the most serious obstruction 
to navigation on the whole length of the Unchagah. 
It seems that the river here marks the division 
geologically between the pyrogenous rocks of the 
great primitive belt, that runs through the east of 
Canada from Labrador to the Arctic, here 300 miles 
across, and the limestone formation of the prairie to 
the west of it. Huge masses of granite show 
themselves in the river and crossing it at intervals 
form rapids, whilst limestone cliffs occur in other 
places, and the water-worn exposures along the 
river singularly illustrate the combination of the two 
classes of minerals at different points along its banks, 
A largeisland, where bothrocksareseenintermingled, 
divides the river into two main branches, and at the 
foot of this, amongst a maze of rocky islands and 
confusion of channels, a series of rapids and cascades 
lower the bed of the great river probably as much 
as 50ft. The highest individual fall may not be 
over 10 ft. or 12ft., and of no great breadth or 
magnitude, and many of the channels are so 
obstructed or blocked up with accumulations of logs 
and drift timber that much of the water cannot be 
seen, whilst other channels are so concealed by the 
impending wooded islands, that only a small portion 
of this labyrinth of passages, rapids, and falls can 
really be taken in by the eye at any one point. The 
descent is made by boats with a series of portages 
or carrying places, which extend probably over a 
mile of its length, and the last of these bears the 
ominous name of Portage des Noyes, or Portage of 
the Drowned. Here granite is the prevailing rock, 
and here for some hundreds of miles down the 
river it is last seen. Large flocks of pelicans make 
this their home, choosing the most inaccessible 
cliffs amongst these rocky isles for their nests, which 
are built on the brow overhanging the roaring cas- 
cades. Exceeding a swan in size—in fact, the 
largest of the feathered tribe in the country—these 
voracious birds destroy an immense quantity of 
fish. They generally choose a rapid for their excur- 
sions, where floating down with the current they 
soon fill their pouches, which are frequently so 
crammed with fish that they cannot rise in the air 
until they have relieved themselves of a portion of 
their load. This they do by landing, and drawing 
the bill between their legs to turn out the fish. They 
fly in small flocks of a dozen to a score in number, 
in a line abreast, when their size and snow-white 
plumage gives them an imposing appearance. 
Fifteen miles below the Portage of the Drowned 
is the outlet of Salt River, so named from a series 
of seven or eight salt springs, which flow from a 
ridge 300 ft. or 400 ft. high, some 20 miles up the 
tortuous stream, the brine from which, after de- 
positing on the sloping plain a pure common salt, 
flows into the river, giving a bitter brackish taste 
to it, until lost in the great waters of the Slave, 
which is from a mile and a half to two miles across. 
These salt springs supply the Hudson’s Bay fort, 
and one of their old hunters has built a house or 
cabin at the mouth of the river, to supply the com- 
pany with the salt, and to assist in the victualling 
of their annual brigade of boats, on its passage up 
and down the river to their distant forts on the 
great lakes north of this and on the Mackenzie. 
(To be continued.) 





NOTES. 
Puriryine ZInc. 

M. Hedre, the well-known French chemist, has 
recently been occupied with the question of purify- 
ing zinc from the arsenic and antimony which it 
usually contains. The process which he tinds most 
effectual is to melt the zine with chloride of magne- 
sium. All the arsenic then takes the form of 
chloride of arsenic, and the antimony, when it is 
present, is also disengaged with it. 


An Optica TELEGRAPH AT Mauritius. 

In default of a submarine cable the heliograph 
service between the islands of Réunion and 
Mauritius is in a fair way of being carried out. In 
Réunion M. Adam has connected the hill of Lacroix 





by heliograph with a station situated at St. Benoit, 
from which a telegraph runs to St. Denis. Recent 
experiments between Lacroix and the Pic Vert in 
Mauritius, have shown that a heliographic communi- 
cation is quite feasible between them. At Mauritius 
the Pic Vert station will heliograph its messages to 
the Pouce Mountain, celebrated in ‘‘ Paul and Vir- 
ginia” and from thence the message will go by wire 
to Port Louis. 


Me rep LEAD IN THE EYE. 


A curious case of accident from a fragment of 
melted lead solidifying on the surface of the eye 
without injuring it, was recently brought before the 
Bordeaux Society of Anatomy and Physiology by 
Dr. Perrier, who showed that the immunity of the 
eye from burning was really due to the ‘‘ spheroidal 
state.” The melted jet of lead was at a higher 
temperature than 171 deg. Cent., the temperature 
necessary to produce the spheroidal state, hence 
when it arrived at the surface of the eye it vapo- 
rised the moisture of the latter. When it had 
cooled below 171 deg. Cent. the lachrymal secre- 
tion prevented the metal from scorching the ball. 


THERMAL COLOURED RINGs. 


M. Decharme, whose experiments on the flow of 
currents in pipes and their hydro-dynamic analogy 
to electric currents have attracted much atten- 
tion, has also recently drawn attention to the fact 
that thermal coloured rings bear a striking re- 
semblance to electro-chemical coloured rings. When 
a copper plate is exposed to the flame of a spirit 
lamp ora Bunsen burner, an irisated or rainbow- 
coloured corona is produced about the heated point. 
Under good conditions these colours are fixed and 
unalterable in the air. These rings are, according 
to M. Decharme, quite similar to Nobili’s electro- 
chemical rings; like the latter they succeed each 
other in waves, the colours being in the same order, 
namely, that of Newton’s rings viewed by trans- 
mission. 


A Rep Soxar Hato. 


M. Forel,‘a French savant, observed a remark- 
able reddish halo round the sun from a position 
in the Bernese Alps on August 26. At an altitude 
of 1000 metres the phenomenon was visible, at 
1500 metres it was quite distinct, and at 3000 metres 
it appeared of striking splendour. The effect was 
repeatedly seen by M. Forel about this time and 
at different places in Switzerland, such as Grimsel, 
Innert-kirchet, and the Glacier du Rhéne. The 
phenomenon was also observed in July by M. Forel 
at Saas-Fée at an altitude of 1800 metres ; and he 
does not hesitate to aftirm that during the months 
of July and August last a red halo or corona sur- 
rounded the sun, which, though difficult to see at 
low altitudes, became quite brilliant at 2000 metres 
above the sea. It would be well if aéronauts would 
keep a look-out for this phenomenon. 


AN ELEcTRICAL ACTINOMETER. 

At the last interesting and very successful 
conversazione of the Society of Telegraph Engi- 
neers and Electricians, held under the _presi- 
dency of Professor W. Grylls Adams, at King’s 
College, one of the novelties, in fact, the lead- 
ing novelty, was a new actinometer, based on 
photo-electric action, which was exhibited by its 
discoverer, Professor Minchin. The cell sensitive 
to blue light, consisted of a glass test tube filled 
with alcohol and having a small quantity of nitrate 
of ammonia at the bottom. Two electrodes or 
strips of tinfoil, held in position by the cork, were 
immersed in the alcohol, and when one of these was 
exposed to a ray from an ignited magnesium wire, 
a current was set up in the cell sufficient to cause a 
considerable deflection of the needle of a sensitive 
reflecting galvanometer in circuit with the two tin- 
foil strips. In fact the spot of light went quickly 
off the scale. That this effect was solely due to the 
blue or actinic rays of the light was demonstrated 
by Professor Minchin interposing a plate of orange 
glass between the cell and the magnesium light. 
The spot of light was then just seen to move; and 
if the glass had cut off all the blue rays it is 
presumed the spot would have been stationary 
altogether. Thestrength of current is proportional 
to the actinic energy of the light. For measuring 
the effect of sunlight (or another source of illumi- 
nation) during a fixed time, Professor Minchin 
stores the current in a condenser, and measures the | 
discharges at the end of that time. To this end 
he has devised a clockwork arrangement to close a 





shutter automatically at the end of the specified 
time, and thus cut off the light from the cell. 


Tue Cost or THE Exectric Licut In FRANCE. 

A paper has recently been read by M. Ph. Dela- 
haye before the Société Technique de I’Industrie 
du Gaz en France, giving an account of the progress 
made by the electric light during 1883. He com- 
menced by a brief account of the inventions of the 
year, and then turned to the question of expense, 
as compared with that of gas, founding his con- 
clusions upon figures derived from typical installa- 
tions. He stated that among manufacturing es- 
tablishments the installation at the Cail workshops 
was among the most interesting, as it comprised 
both are and incandescence lamps. The total 
superficial area illuminated is 251,880 square feet, 
and the number of lights 177, of which 94 are are 
lamps and 83 incandescence lamps. The cost, 
without land and buildings, was 4900/., and the 
maintenance per hour is 1.07d. for the arcs and 
-10d. for the incandescence lamps, the power re- 
quired being 1.38 horse-power for the former, and 
10 kilogrammetres for the second. The total work- 
ing expense is 19s. 2d., or .003d. per carcel hour 
(one carcel=9.5 standard candles). The amortisa- 
tion and interest on capital, and the maintenance, 
taken together at 15 per cent., represent 7361. 
Assuming a mean of 500 hours lighting per annum 
there must be added on this account .0046d. per 
carcel hour, which will bring the total cost to 
-0076d. The total expense is 2.44]. per hour, or 
equal to the cost of 7167 cubic feet of gas at 6s. 9d. 
per 1000 ft., a quantity of gas which M. Delahaye 
does not think will even be brought to yield the same 
amount of light as is furnished by the electricity. 
He next takes the case of the Grand Magasins du 
Printemps, the lighting of which has been described 
in these columns.* The lights burn five hours per 
day for 300 days in the year, with the exception of 
thirty Jablochkoff candles in the basement, which 
are in use nine hours per day. The annual cost for 
candles, carbons, and electric lamps is 60,900 frances 
(2436/.); the cost of the motive power (490,065 
horse-power hours) is 39,200 francs (1568/.); the 
expenses of the staff are 33,000 francs (1320/.); the 
amortisation and interest, at 10 per cent., 68,400 
francs (2736l.); and the maintenance, at 5 per 
cent., 29,200 francs (1168/.) The total expense is 
thus 230,700 francs (9228/.) M. Delahaye insti- 
tutes two comparisons between this and gas light- 
ing. First, he estimates what would be the price 
of a gas installation, and what it would cost per 
year ; and second, what consumption of gas corre- 
sponds to the light furnished by the electricity. In 
the former case, assuming that there would be 
3000 gas burners, giving 9.5 candles each, and 
taking the price of gas at Gs. 9d. per thousand, and 
adding thereto 33 per cent. for amortisation interest, 
supervision, &c., the yearly expense is 221,625 
francs (88651.), or almost the same as electricity. 
According to the latter mode of investigation, the 
consumption would be 69,509,760 cubic feet. At 
the price given above. the cost would be 31,015l., 
or three and a half times as much as electricity. 
Of course such an amount of gas could not be burnt, 
as it would render the place uninhabitable. M. 
Delahaye did not adduce any precise instance of 
incandescence lighting, but he gave a detailed esti- 
mate of its cost, and came to the conclusion that in 
an important installation it need not be dearer than 
gas at Paris rates, a result that will meet with very 
general acceptance in this country, where some 
have been bold enough to argue that it might com- 
pete with gas at half the price at which it is sup- 
plied in Paris. The paper is chiefly interesting in 
showing how favourably situated the electric light 
is in France, and how slow its progress is there even 
with the odds in its favour. 








ELECTRIC LIGHTING NOTES. 

Tue electric light formed a prominent feature in the 
city illuminations on the occasion of the visit of the 
Prince and Princess of Wales to Newcastle-on-Tyne on 
August 20 and 21. Three powerful are lights, each of 
8000 candle-power, were erected in different parts of 
the city; one of these was placed in the beautiful 
lantern tower of St. Nicholas’ Cathedral, and was 
visible for many miles around. The light shining 
through the stone tracery threw dark shadows across 
the sky in the shape of a gigantic cross. The other two 
lights were placed in the principal streets, one of them 


| being just opposite to the gas offices, where an exten- 


sive gas illumination was exhibited. All these instal- 





* See ENGINEERING, vol. xxxvi., page 361. 
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lations were carried out by Messrs. J. H. Holmes and 
Co., electric light engineers, Newcastle-on-Tyne. The 
same firm has also lighted a Polytechnic Exhibition at 
Hetton, County Durham, for four weeks, by means of 
forty-five Swan lamps and one are lamp worked in 
parallel circuit from the same dynamo with perfect 
success. 

The managers of the Covent Garden Theatre have 
again adopted the electric light for this season’s pro- 
menade concerts. The Maxim-Weston Company have 
supplied the installation, the work being carried out 
on their behalf under the superintendence of Mr. Hugh 
Watt, the managing director of the company. The 
systems of this company are complete in themselves, 
that is to say, they comprise special generators and arc 
and incandescance lamps, and all requisite appliances. 
In the installation we are now noticing, the generating 


plant is situated on the ground floor just outside the | j 


Floral Hall, and compriaes three Maxim and three Wes- 
ton generators. Thecurrent fromthe three Maxims could 
supply 600 Maxim incandescence lamps, those in 
use being arranged in the auditorium and over the 
stage. The Weston machines could supply current to 
forty-two Weston arc lamps ; theselampseach give outa 
light equal to 1500 candles, actual. The positions of 
the lamps have been carefully selected, and give a very 
fine effect, more especially in the auditorium and over 
the stage, while the Floral Hall is entirely lit by are 
lamps. The Maxim generator in outward appearance 
resembles the Siemens. It differs, however, from this 
machine in the construction of its armature, and the 
method of coupling up the coils differs from that em- 
ployed in the Gramme. The principal feature of the 
new Maxim incandescence lamp lies in the preparation 
of its filament by a new process just patented, which 
the company claim, gives 20 per cent. more light, 
for the same power, than any other. The Weston arc 
lamp has long been knownas remarkably steady in its 
action, and the simplicity of its construction renders it 
especially suitable for outdoor illumination. Covent 
Garden is one of the largest theatres in Europe, and 
the cables employed in this contract amount to several 
miles in length. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 29, 1884. 

Ir was confidently believed two weeks ago that 27 
dels. was the inside price for steel rails, at mill, but 
large transactions have just been closed at 50 cents 
below, and it is believed, in some cases, at 1 dol. less, 
though, owing to the reticence of railmakers, it is im- 
possible to get at the bottom facts at this hour. Up- 
wards of 40,000 tons have been sold at the low figures 
named, and there are agood many negotiations in 
hand, which will make the aggregate not less than 
100,000 tons. Railroad builders are willing to accept 
the risks of purchasing at 26 dols. to 27 dols., and even 
the requirements at this limit are not sufficient to pro- 
vide employment for the companies that are willing and 
ableto run. There are elements at work which may 

ossibly make 26 dols. the general price. Wages have 
oa reduced 10 per cent. at the Pennsylvania Works, 
15 per cent. and 20 per cent. at Scranton and Bethle- 
hem, and a reduction has gone into effect at the Cam- 
bria Works, where wages are determined with reference 
to the selling prices of rails. Makers are therefore 
realising as wide a margin as before. A great deal of 
attention is being given given in our rail mills to the 
devising of minor economies, by which cost can be 
reduced. A great deal of railway building is projected. 
The first attempt to restrict the production of pig iron 
has failed because the plan was not practicable, and 
besides, the proprietors of 89 anthracite blast furnaces 
refused to co-operate. Correspondence is now in pro- 
gress, looking to a restriction upon some other bases. 
it is a surprising thing to see such a movement gain 
force, when there is no more than enough iron in the 
country for two weeks’ consumption. There is actually 
no necessity for restriction, as it is not the supply of 
iron on hand that creates the depression. The ob- 
jective point is an improvement in price, but, unfor- 
tunately, any decided improvement will let in a 
number of furnaces, and thereby increase the supply. 
The miners in Western Pennsylvania are still agitating, 
and over 100 of them have been imprisoned, while their 
wives and children are seeking bread from the autho- 
rities. The operators are determined to break up the 
union if possible. During the past week 1500 tons of 
Scotch pig iron were imported ; Gartsherrie, 21 dols. to 
arrive; Shotts, 20.50 dols. ; Langloan, 21.50 dols.; Glen- 
garnock, 20.50 dols. ; Coltness, 22 dols.; Sumerlee, 
21 dols.; Eglinton, 19.25 dols.; Clyde, 20dols. A 
good deal of inquiry has sprung up for old rails, and 
about 3000 tons have just been sold. Tees are worth 
17.50 dols. to 18 dols. Spot lots have sold at 19 dols. 
to 19.50 dols., according to quality. Crop ends are 
worth 20 dols. for American, 19 dols. to 19.50 dols. for 
Welsh, 20 dols. to 21 dols. for English. American 
foundry iron ranges from 18.50 dols. to 21 dols. for 
No. i; No. 2is dull at 18 dols. ; mill irons can be had 
at 16 dols. to 18 dols., but very little standard iron 





sells outside of 17 dols. to 17.50 dols. The week has 
been quiet in plate, tank, and structural shapes. These 
isan improved demand for all kinds of glass. The 
Knights of Labour are holding their annual session in 
this city. The organisation is perhaps the largest in 
the world, and is growing ne Fy 





TRIAL TRIPS AND LAUNCHES. 
MRr.W.B. THompson, Whiteinch, Glasgow, on the 21st 
ultimo, launched an iron screw steamer named the Berry, 
built to the order of the Société Générale des Transports 
Maritimes & Vapeur, of Marseilles. She is a vessel mea- 
suring 255 ft. by 34 ft. by 244 ft., and is being fitted by 
the builder with engines of 250 horse-power nominal. 


On August 22nd, Messrs. Ramage and Ferguson, 
Leith, launched the Bordeaux, an iron screw steamer 
built to the order of the Loire and Thames Transit Com- 
pany (Limited), and measuring 170 ft. by 26 ft. 9 in. by 
3 ft. The builders are supplying the vessel with com- 
pound engines having cylinders 22 in. and 41 in. in dia- 
meter respectively, with stroke of 30 in., and working 
with steam ata pressure of 80 lb. per squareinch. She is 
intended for the trade between London and France, and 
has been built under the superintendence of Mr. Adam 
Miller, London. 


The Drumpellier, a handsomely-modelled iron spar- 
deck screw steamer, of 4000 tons gross register, was 
launched on the 22nd ultimo by Messrs. William Hamil- 
ton and Co., Port-Glasgow. She measures 350ft. by 
41 ft. 3in. by 32ft. 6in., and has been built under 
Admiralty inspection, so that she may be entered on the 
list of vessels suitable for carrying troops. She is being 
fitted with compound surface-condensing engines of 3000 
indicated horse-power by Messrs. Duncan, Stewart, and 
Co., Glasgow. Messrs. Henry Ellis and Son, London, 
are the owners. 


With the same tide Messrs. Blackwood and Gordon, 
also of Port-Glasgow, launched the Gairloch, a steel twin- 
screw steamer of 350 tons gross, and measuring 147 ft. by 
23 ft. by 9 ft., the owners being the Northern Steamship 
Company, of Auckland, New Zealand. She is being 
fitted by her builders with two pairs of surface-condensing 
compound engines of 85 horse-power combined, the 
cylinders being respectively 17 in. and 3lin. in diameter, 
with a stroke of 21in., and the boilers working up to a 
pressure of 901b. per square inch. She is intended for 
the development of the cattle, passenger, and cargo 
trades at the northern ports of New Zealand, and will 
furnished with all the latest improvements. There will 
be accommodation for forty first-class and twelve second- 
class passengers. 

On Saturday, the 28rd ult., Messrs. W. Allsup and 
Sons launched from their yard at Preston the Crocus, a 
double twin-screw steamer for the passenger service of the 
Wallasey ferries. The vessel, which is constructed entirely 
of Siemens-Landore steel, is divided into eighteen water- 
tight compartments, and is built to the requirements of 
the highest class at Lloyd’s. The dimensions are: Length, 
130 ft.; breadth, 35ft.; and depth moulded, 11 ft. 5in. 
The saloon on deck is 110 ft. long, and both the main and 
saloon decks are of teak. The machinery consists of two 
complete pairs of compound surface-condensing engines, 
having cylinders 18in. and 37in. in diameter and 24 in. 
stroke, with two steel boilers working at a pressure of 
100 lb., each pair of engines driving two propellers, one at 
either end of the boat. Steam starting and reversing gear. 
and steam and hand combined steering gear are fitted, 
Messrs. Allsup have a sister vessel to the Crocus in course 
of construction for the Wallasey Local Board; both 
steamers are from the designs, and under the superinten- 
dence of Messrs. Flannery and Fawcus, of Liverpool. 


On Thursday, the 31st ultimo, the Earnest, a new steam 
fishing vessel, built by Messrs. A. G. Gifford and Co., 
Leith, to the order of Mr. Alexander Cook, fish salesman, 
Edinburgh, and intended for the net and line fishing, ran 
her official trial trip in the Forth. She measures 62 ft. by 
17 ft. 6 in. by 7 ft., and is fitted with engines of 54 horse- 

werindicated. She steamed at the rate of 8} knots per 

our, 


Messrs. Russell and Co., Greenock, launched on the 
5th inst. a finely-modelled iron sailing ship named 
the Main, a vessel of 1620 tons register, and measuring 
251 ft. by 38 ft. by 23 ft. She is sister ship to the Shannon, 
launched by the same firm at Port-Glasgow last Sep- 
tember, and is classed 100 A 1 at Lloyd’s- The Main has 
been built to the order of Mr. James Nourse, Liverpool, 
who is the owner of a very magnificent fleet uf sailing 
vessels aggregating 19,567 tons. 


With the same tide, Messrs. William Hamilton and 
Co., Port-Glasgow, launched the Palgrave, a handsomel 
modelled iron four-masted full-rigged sailing ship, whic 
is stated to be the largest sailing vessel in the world, her 
measurements being 340 ft. by 49ft. by 25 ft. 8in. She is 
a vessel of 3173 tons register, and is said to have a carrying 
capacity of 4800 tons of dead weight. This really magni- 
ficent vessel has been built to the highest class at Lloyd’s 
under special survey, and is in many respects in access of 
Lloyd’s requirements, having main and ’tween decks of 
iron fully laid fore and aft. Her principal yards and 
masts are made of steel. One of the novelties of this ship 
is that instead cf the usual poop and top-gallant forecastle, 
she has a long bridge or deckhouse amidships, under 
which all the accommodation for the captain, officers, and 
crew is placed, and this very large deckhouse has an iron 
bulkhead at each end, so that she will be a very much 





safer vessel in heavy weather than the usual type. 
All her other structural arrangements and fittings are in 
keeping wlth her large size and excellent build. She will 
load 4700 tons of goods for her first voyage from Liverpool 
to Calcutta. 


A twin-screw hopper dredger of 800 tons capacity was 
launched on the 26th of August, by Messrs. W. Simons 
and Co., Renfrew. She is named the Valencia, and is 
the property of the harbour authorities of Valencia, 
Spain. She is fitted with two separate sets of compound 
engines of 500 horse-power, and has been designed for 
dredging to a depth of 35 ft. She will raise 400 tons of 
spoil per hour, and carrying 800 tons at a speed of ten 
miles per hour, The Valencia and her sister boat the 
Espaia are intended to take the place of a large fleet of 
barges, tugs, and stationary dredgers on the old system, 
which has been in use for many years. 


On the 28th ultimo, Messrs. Russell and Co., Greenock, 
launched the Kirkcudbrightshire, a splendid iron sailing 
ship for the “Shire” Line, owned by Messrs. Thomas 
Law and Co., Glasgow. She is a vessel of 1500 tons, 
and measures 240 ft. by 38 ft. by 23 ft. 

On Saturday, 30th of August, the screw steamer Wel- 
lington, built 4! Messrs. Burrell and Son, Dumbarton, 
to the order of Messrs. John Terry and Co., London, for 
general coasting traffic in Tasmania, went down the Clyde 
on her official trial trip, and attained on the measured mile 
speed of 104 knots per hour. The machinery was sup- 
plied by Messrs. Ross and Duncan, Govan. 


On Tuesday, the 2nd of September, the screw steamer 
Herald, built and engined by Messrs. Pearce Brothers, 
Dundee, went down the Tay on her trial trip. She is 
capable of carrying 600 tons of cargo, and measures 
172 ft. by 28 ft. by 13 ft. Her engines are 450 horse- 
power indicated, and when loaded with a full cargo she 
steamed at the rate of 10 knots per hour. 


On Thursday, Sept. 4, Messrs. Lobnitz and Co. launched 
from their building yard at Renfrew an iron screw steamer, 
184 ft. by 27.6 ft. by 15.6 ft., 672 tons builders’ measure- 
ment. This vessel has been built to the order of Messrs. 
Adolphs Enke, of Copenhagen, and is intended for their 
trade between Denmark and Norway. It will be fitted 
with the builders’ compound surface-condensing engines 
of 400 horse power indicated. 


On on September 6, Her Majesty’s ship Acorn 
was successfully launched from the yard of the Pennar 
Shipbuilding and Engineering Company. The Acorn 
is a composite twin- screw gun-vessel of iron frames, 
with two thicknesses of teak planking, and her top 
sides lined with steel. Her principal dimensions are 
as follows: Length, 176 ft.; breadth, 31 ft. ; draught of 
water, 14ft. She has a displacement of 950 tons, and will 
be propelled with engines of 850 horse-power. Her arma- 
ment will be eight 5-in. breechloading guns. She is a 
handsome serviceable vessel, designed by the constructors 
of the Admiralty. 


On Saturday last the Barrow Shipbuilding Company 
launched from their yard the iron paddle-wheel tug 
steamer Gannet, built to the order of the Melbourne Har- 
bour Commissioners. Her dimensions are 134 ft. by 22 ft. 
by 11.7 ft. moulded depth and 11 ft. depth of hold, and she 
will be classed 100 A 1 in Lloyd’s register. The vessel 
was first contracted for as a powerful tugboat, but it was 
ee i | determined to put in a large fire engine 
made by Messrs. Shand, Mason, and Co., and a 6 in. 
Armstrong breechloading gun in the bow, capable of com- 
manding a clear range from 115 deg. on either side. She 
will be propelled by two pairs of diagonal compound 
direct-acting surface-condensing engines, each pair having 
cylinders of 20in. and 35 in. diameter with a 4 ft. stroke. 

he two boilers are 9 ft. 6 in. in diameter and 9 ft. long, 
fitted with four furnaces 3 ft. in diameter, with a total heat- 
ing surface of 1742 square feet; the cooling surface in 
condenser is 1000 square feet, and the vessel will be 
capable of steaming from 11 knots to12 knots per hour. 








Messrs. H. Pootty anp Son.—At the International 
Agricultural Exhibition at Amsterdam, there was awarded 
to Messrs. H. Pooley and Son, of 80, Fleet-street, E.C. 
a gold medal in Class 304, silver medals in Classes 302 and 
303, and a bronze medal in Class 302. They also received 
a special silver medal for their collectiou of weighing 
machines. 


Tue Late Mr. Wimsuurst.—Mr. Henry Wimshurst 
was born in 1804, and, owing to his energy and ability, 
had in 1838 a substantial business as shipbuilder, &c., at 
Millwall, London. It was at this time that he first saw 
the small experimental boat owned by the late Sir F. P. 
Smith, and reg by ascrew; Mr. Wimshurst saw alike 
the fatal defects of the experiment, and its great promise 
if only a a age nga screw were fitted in a properly 
formed vessel. e had sufficient strength of character to 
work out this idea in spite of much difficulty, and, by the 
help of friends, built the Archimedes, the first ship pro- 
pelled by the screw. He afterwards designed and built 
at his own cost the Novelty, a larger vessel, and the first 
screw steamer which made a commercial voyage. The 
Government and the shipowning world were slow to 
accept the success, and Mr. Wimshurst’s means became 
exhausted. A few years later he obtained a lease of 
Ratcliffe Dry Dock, where, with the financial and prac- 
tical aid of his sons, he carried on a pretty successful 
business till 1862, when it was considered desirable that 
he should retire. He died on the 21st of August at 63, 
Warrior-square, St. Leonards-on-Sea. 
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_FESCTSOF COUPLING. 























For some time past a new friction coupling, de- 
signed by Mr. G. Hermanni, of Hamburg, for shaft- 
ing and other purposes, has been successfully in- 
troduced into a number of works in Germany and 
given great satisfaction, and we now place before our 
readers illustrations of this arrangement. The feature 
which at first sight would most recommend this coup- 
ling is, that it has no externally sliding collar or 
other parts, and is entirely inclosed and certainly 
not liable to catch anything in its rotation, a point 
which no doubt would recommend it to the factory 
inspectors if it becomes introduced into this country. 
In the illustration A is the driving shaft, the balanced 
lever G and the cross arm piece D are firmly keyed to 
this, while the driven shaft B only carries the casing 
C on a long sleeve. In the forked end of the cross D 
are secured on short axles the gear wheels E E; the 
two ends of these short shafts have right and left- 
handed threads, screwing into two friction or brake 
blocks, which are in addition pivotted on the stud 
extensions of the cross D. It will be now understood 
that if the pinions E E are turned, the brake blocks will 
be forced against the inside face ‘of the brake box C or 
will be drawn away from it, in one case causing the 
shaft B to rotate, in the other to stop. To effect this | 
one end of the lever G carries a short shaft, to each 
end of which a pinion is firmly attached ; each of these 
pinions gears as shown in the illustration, one with a 
wheel cast on the outer disc, the other with the toothed 
annular ring cast on the inner disc, both these discs 
being loose on the shaft ; and the inner disc having on 
its outer face a worm which gears with the ‘two 
pinions E E. A collar on the shaft holds all the parts 
together and prevents lateral movement. 

If now by internal friction blocks (see Fig. 5) one 
or the other of the loose discs, which will ordinarily run 
with the shaft in consequence of the friction between 
the wheel teeth, is stopped, say the outside one, then 
the two pinions will revolve, and the inner disc will be 
driven in the opposite direction, carrying with it the 
worm and small wheels E E, that in consequence of | 
their screwed ends expand the circular brake blocks, 
and the brake is gradually put on. To throw it off all 
that is necessary is to stop by means of the external | 
brake the middle disc. This coupling seems very 
ingenious, and though it may lack one very desirable 
feature, that of simplicity, there is nothing in it likely | 
to cause undue wear, and in its action and appearance 
it certainly is all that could be desired. 


Frencu Raritways.—The aggregate extent of new rail- | 
way opened in France during the twelve months ending | 
March 31, 1884, was 5843 miles. The length of railway in | 
operation in France at the commencement of April, 1884, 
was thus increased to 17,680 miles. 
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Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
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BOILERS 


1572. ¥F. J. Burrell, Thetford, Norfolk. Boilers for 
Launches, &c. [6d. 2 Figs.) January 16, 1884.—The shell 
A of the boiler is rivetted to the solid foundation ring B by which 
it is tied together. The crown and side plates C? of the firebox are 
also rivetted to the ring which is carried up at the front ends, and 
forms a ring for the firedoor, the space left open below the firedoor 
being filled by a dead plate carrying the centre firebars. The 
tubes F convey the products of combustion from the firebox to 









the firebrick lined combustion chamber G fitted to the back end of 
the boiler, and conducting the gases to the tubes H, from which 
they pass tothe smokebox J. The tube-plate K is stayed to the 
back shell-plate by the large tubes F. Small tubes M connect the 
ashpit with the combustion chamber. The back and front steel 
plates are stayed by the stays O and angleirons P. By this con- 
struction of boiler it will be seen that the tubes are immediately 
accessible at both ends. (Accepted May 13, 1884). 

2513. A. and A. Smith, Glasgow. Multitubular 
Steam Boilers. [éd. 9 Figs.) February 1, 1884.—In order 
to obtain a thorough and efficient circulation of the water in the 


| boiler, bent tubes communicate with the upper and lower parts of 








the boiler. These tubes have their upper ends fixed in the tube- 
plate and their lower ends fixed in a lower part of the boiler. The 
illustration is a transverse section of a marine boiler showing the 


| bent tubes 20 and 23, the tubes 23 having their lower ends fixed to 


a part below the furnaces 13. (Sealed April 29, 1884). 


2976. G.Criner, Paris. Steam Boilers, [4d. 6 Figs.) 
| February 8, 1884.—In order to obtain a more perfect mixture of 


Fug 2. 



































the gases resulting in a higher temperature and better combustion 
groups of pillars of refractory material, arranged in zig-zag fashion, 
are placed in the flue. The illustrations show the invention 
applied to an elephant boiler. The pillars A are carried upon 
supports or arches V, and the groups are separated by air spaces 
O, which permit the ‘cinders to fall into the pits T. (Sealed May 
16, 1884). 


3730. W. Workman, Belfast. Steam Boilers. (8d. 
13 Figs.) February 21, 1884.—The boiler is formed with an in- 
ternal flue or flues terminating in an enlarged combustion chamber 
carried up to within a short distance below the water level of the 
boiler. A vertical tube at the side or baek of the combustion 
chamber having its ends open, extends down nearly to the bottom 
of the boiler and upwards to about the level of the crown of the 
combustion chambers. The tubes, it is stated, cause an efficient 
circulation of the water. (Sealed May 27, 1884). 


3962. A. W. L. Reddie, London. (W. Craig, Brooklyn, 
U.S.A.) Producing the Circulation of Water in Steam 
Boilers. (6d. 3 Figs.] February 26, 1884.—A suction or supply 
pipe leads from one part of the boiler to the water inlet of an in- 
jector, the discharge of which leads to another portion of the 
boiler. (Sealed July 1, 1884). 


4808. T. Lowe, Radford, Notts. Composition for 
Preventing Incrustation ‘in Steam Boilers. [2d.] 
March 13, 1884.—This consists of a mixture of six parts caustic 
soda, four partscharcoal, one part Irish moss, and forty parts of 
malt combs or dust andwater. (Sealed July 4, 1884). 


6359. H.H. Lake, London. (G4. Stollwerck, Cologne-on- 
Rhine.) Steam Boilers, {[6d. 10 Figs.) April 15, 1884.— 
This invention, as applied to a boiler of the Cornish type, consists 
in providing such a boiler, having preferably three or more flues, 
with a system of heating ‘tubes located w ithin the flues and com- 
municating with each other in such a manner as to form a second 
boiler as it were within the boiler. (Sealed July 22, 1884). 


FEEDING BOILERS. 


1563. A.J. Boult, London. (E£. W. Vanduzen, Newport, 
Kentucky, U.S.A.) Water Purifiers for Steam Boilers. 
(6d. 6 Figs.] January 16, 1884 —In order to purify the feed 
water, it is forced through a pipe and through an ejector, where 
it meets and mixes with water from the boiler, the water from the 
pump, before meeting the water from the boiler, entering a vessel 
containing soda, which it dissolves, when the pulsation of the pump 
exhausts a portion of the solution and mingles it with the feed 
water. The water then enters a purifier provided with a series of 
perforated diaphragms, through which it passes in a zig-zag course, 
and by a pipe to the boiler. Means are provided for forcing a 
stream of water in the opposite direction through the purifier for 
cleaning it. (Sealed May 23, 1884). 


1700. L. Sterne and C. D. Wainwright, London. 
Heating and Purifying Water. (8d. 7 Figs.) January 18, 
1884.—The water is first subjected to the heat of exhaust steam or 
of hot water, and then has its temperature further raised by live 
steam ; the impurities held in solution being thns eliminated. 
The apparatus comprises a heater, a superheater, and a filter. The 
heater comprises a series of vertical tubes, mounted on a tube- 
plate divided by central longitudinal partitions, and opening at the 
lower ends into a chamber provided with a peculiar arranged dia- 
phragm meeting the diaphragm of the tubes. The exhaust steam 
enters one part of the chamber, passes up one side of the tubes 
down the other side to the other part of the chamber. The super- 
heater comprises a series of straight tubes and a vessel containing 
a second series of tubes inclosed within an inner ch: amber or drum 
connected with the steam generator, The filters are provided 
with one or more annular rims which direct the water towards 
the centre of the filter. (Sealed April 29, 1884). 


1858. H. H. Lake, London. (G. Stollwerck, Cologne-on- 
Rhine.) Feeding Purified Water to Steam Boilers, 
(6d. 2 Figs.) January 21, ]884.—The steam boiler is combined 
with one or more tubular boilers containing the feed water under 
a higher pressure than that prevailing inthe steam boiler. The 
feed water enters a purifying chamber, and is met by a circu- 
lating mixture of steam and hot water from the tubular boiler and 
is forced through filtering media to the steam boiler. (Sealed 
April 29, 1884). 


BOILER FURNACES. 


1886. G. G. M. Hardingham, London, (J. C. Jones, 
Chicago, Ill., U.S.A.) Self-Cleaning Furnace Grates. 
(4d. 3 Figs.] January 22, 1884.—The bars are pivotted or jour- 
nalled in different pianes, so that when rocked they have a diffe- 
rential movement, and thus vary the spaces between them. 
(Sealed April 29, 1884). 


5952. W. Vogel, Chicago, U.S.A. Extracting Carbon 
from Furnace Fumes. (4d. 4 Figs.] April 4, 1884.—The 
smoke is passed from the lle intoa cooling cylinder and is acted 
upon by a blower and forced in succession through a series of ver- 
tical cylinders surrounded by a large sheet metal cylinder. The 
vertical cylinders are partially filled with water and contain 
beaters rotating between arms projecting internally from the 
cylinders. The inventor states that by means of his invention he 
consumes the smoke, collects the valuable lampblack which 
would otherwise be wasted, and produces a gas valuable as an 
auxiliary to the fuel inthe furnace. (Sealed July 18, 1884). 


7513._A. C. Engert, London. Steam Boiler and 
other Furnaces. (6d. 7 Figs.] May 9, 1884.—The grate of 
the furnace slopes downwards towards the front and a hanging 
plate extends downwards from the top of the furnace flue to 
within a short distance from the top of the grate so that the air 
passing between them impinges directly on the fuel on the grate. 
The ashpit slopes upwards from front to back and forms a 
tapering air inlet below the bars. (Accepted August 1, 1884). 


7596. M.Schwab, Manchester. Steam Boiler Fur- 
maces. [4d. 3 Figs.) May 12, 1884.—Two bridges are constructed 
at the back end of the furnace ; the first is formed over the fire- 
bars, and some 3 in. or 4 in. in ‘front of the second. The coal is 
fed so as to forman inclined plane from the firedoor, rising almost 
to the top of the first bridge. The gases pass over the first bridge, 
and are drawn by the draught between the bridges, and in contact 
with the livefuel. (Sealed August 15, 1884). 


NON-CONDUCTING COMPOSITION. 


3660. J. Buser, Marseilles. Non-Conducting Com- 
position for Boilers, &c. ([2d.) February 20, 1s84.—Re- 
fractory earth, cork sawdust, dung, and flour are mix ‘dina dry 
state and kneaded with water to form a thick paste. This paste is 
then mixed with coal tar, and goats’ hair added, the whole being 
treated in a pug mill. (Se aled June 6, 1884). 


SAFETY VALVES. 


4211. W.N. Nicholson and A. T. Allcock, Newark- 
on-Trent. Safety Valves, (4d. 3 Figs.) March 1, 1884. 
—The valve is so constructed that should any additional weight 
be placed upon the valve beyond that at which it is fixed to blow 
off, it will cause the valve to open and give immediate warning 
and continue to release the steam unti! the overweight is remov ed. 
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Referring to the illustration, the safety valve is made up of an 
annular valve A opening outwards from its seat and an internal 
central valve B closing the annulus and opening inwards. It will be 
seen that the weight on the lever L transmits its pressure through 
the spiral spring S to the annular valve A, and so long as it does not 
exceed that of the spring S, the compound valve will act as an 
ordinary safety valve. Should this pressure exceed that of the 








spring S, the annular valve 

central valve B opened inwards, allowing steam to escape. The 
valve is shown formed with a whistle H to give the necessary 
warning. In order to enable the annular valve to be rotated 
on its seat, one or more stops N are fixed to the valve B and 
engage with corresponding stops on the annular valve. (Sealed 
June 6, 1884). 


STEAM ENGINES. 


3597. A. J. Boult, London. (P. G. Jacomy, Tarbes, 
France.) Motors, Applicable also as Pumps, &c, [6d. 
7 Figs.) February 19, 1884.—The motor consists of two parts 
each forming a distinct engine; the rts are symmetrically 
placed and act on the crankshaft, the cranks of which are diame- 
trically opposite to one another. Referring to the illustration, a 
horizontal section, a piston b is connected by suitable bearings to 
each crank and reciprocates horizontally in movable frames 


capable of a vertical motion in guides formed by the stayse. The 
steam from the boiler passes round the outer casing to the top and 
by a valve into a chamber where a Jubricator supplies a lubricant 
thereto. From this chamber it passes by suitable passages 
through the distributing valves p and ports 5 to the pistons b, the 
exhaust taking place through similar ports and passing off by a 
pipe at the bottom of the motor. The valves p are movable so 
that the cut-off can be varied. (Sealed July 15, 1884). 


4912. A.B. Brown, Edinburgh. High Speed Motors. 
{6d. 2 Figs.) March 15, 1884.—In this engine, two or more 
single-acting cylinders are arranged upon a rotating disc ; the 
motive fluid acts only on the outer sides of the pistons which are 
jointed upon a stationary eccentric pin. Referring to the illus- 
tration, the cylinders 5, of which there are four, are cast in one 
piece with a disc 6, and are bolted at one side near their inner ends 
to a disc 7 fitted with a sleeve and bearings to rotate on a short 
stationary shaft 8 clamped in bearings formed on a casing 
surrounding the motor. A valve casing 10, fitted with a piston 
valve, is formed at one side of each cylinder, and passages 12 
lead the steam from the inlet 18 to the casings 10, The stationary 
shaft 8 is formed with a crank and pin 23, which are stationary 
unless subjected to an abnormal strain sufficient to make the 
shaft 8 turn in its gripping bearing. The piston 24 of each cy- 
linder has jointed to it by means of a hollow pin, a connecting rod 
which is itself jointed to the eccentric pin, one connecting rod 





having a single bearing on the pin and the others two bearings 
each at equal distances on the opposite sides of the middle of the 
pin. If steam be admitted to the cylinders, the disc 6 and with 
it the shaft 15 will be caused to rotate, the cylinders rotating 
about the shaft 15 and the pistons about the pin 23. The exhaust 
is partly through the holes 29 and partly through valve ports into 
the casing. When the motor is rotating at its proper speed, 
the centrifugal force acting on each piston and connecting rod 
is somewhat more than the aggregate effective pressure of the 
steam acting in the opposite direction on the piston, and there 
is thus always a force tending to move each connecting rod bear- 
ing towards its cylinder, and there will be no concussion even if 
the bearing is slack. The piston valves are worked by the rods 
26 and are also acted on by the centrifugal force. The oiling 
arrangements are indicated by the interrupted lines. If the 
motor is worked in connection with compound engines it is 
worked by high pressure, and exhausts into the intermediate 
casing, or it is worked from the intermediate casing and ex- 
hausts into the condenser. (Sealed June 20, 1884). 


5095. L. Megy, Paris. Motors. (6d. 7 Figs.) March 
18, 1884.—This relates to high-speed engines with single-acting 
cylinders, and with single-acting cylinders transformed into the 
Woolf type. The introduction, expansion, and exhaust of steam 
is effected by a single distributing apparatus consisting of a 
cylindrical cut-off valve capable of turning with an angular move- 
ment, and situated in the centre of a cylindrical distributor in- 





closed in a fixed casing, and furnished with as many orifices as 
there are working cylinders, The distributor is driven from the 
main shaft, which makes as many revolutions for each revolution 
of the distributor as there are cylinders, The governor consists of 
a series of weights arranged together with adjustable springs in 
cavities in a wheel, and connected to a collar transmitting its 
motion by levers to the cut-off valve. The frame of the engine is 
formed with a central closed box traversed by the crankshaft and 
inclosing the wheels operating the distributor, the bottom serving 
as a reservoir of oil. {Sealed June 24, 1884). 


GAS ENGINES. 


1373. L. Sterne, London. Gas Engines. [4d. 1 Fig.) 
January 12, 1884.—In order to insure the silent exhaust of gas 
engines the inventor connects the exhaust pipe with a vessel par- 
tially filled with water. The pipe extends down to or nearly to the 
water level. (Sealed April 29, 1884.) 


6678. P. M er, Paris. Gas Motors. [6d. 6 Figs.) 
April 22, 1884.—The oscillating motion of the cylinder is caused 
to introduce to the centre of ignition the quantity of gas neces- 
sary to produce the explosion at the exact moment, only a small 
gas flame being required at other times. Referring to the illustra- 
tions, the cylinder A is water jacketted and oscillates in the bear- 
ings b, The distributing apparatus consists of a cylindrical box 
bolted to the cylinder, and in which turns a hollow cylinder G 
driven from the main shaft by the pitched chain N and gearing 
PQ. Thegas is introduced into the hollow axis of the cylinder G 
from the valve T operated by the lever M, raised at intervals by a 
cam. The stroke of the valve can be varied by means of the nuts, 


Fig. 7. 


it being closed by the spring V. Air is introduced through 
orifices into the cylinder G and mixes with the gas, the mixture 
passing through the perforated tube g to the cylinder. The pro- 
ducts of combustion escape by the orifices e, f, and A. In order 
to prevent rarefaction in the cylinder resulting from the irregular 
supply of gas, a box provided with a valve opening inwards is p aced 
at the lower part of the cylinder, and as far away as possible from 
the centre of ignition. The piston E in its stroke uncovers 
an orifice and draws in the flame through the valve m from agas 
burner which is relighted by a second burner. The oscillation of 
the cylinder then releases a lever from a tappet, and the gas tap is 
partially closed by the action of aspring. (Sealed August 1, 1884). 


PISTONS. 

2155. W. Lockwood, Sheffield. Construction of 
Spring Packing for &ec. (6d. 4 Figs.) Janu- 
ary 25, 1884.—The packing is formed of alternating sections in 
such a manner that one series of sections will impart a longitudinal 
and lateral action to the spring for effecting a radial or outwards 














expansion of the piston rings, and the other series will impart an 
action to the spring tending to keep the piston rings apart. Re- 
ferring to the illustration, the segmeats 1 effect the radial expan- 
sion of the rings, and the segments 2 tend to keep the rings apart. 
(Sealed April 29, 1884). 

2495. T. H. Taylor, Southampton. Packings for 
Pistons. [4d. 3 Figs.) January 31, 1884.—The illustration 
clearly shows the construction of this packing. The packing 
rings P are pro“ided with bevelled flanges, and between them two 


rings R having inclined sides are placed. The rings R are forced 
apart by coiled springs, and caused to press upon the flanges of 
the packing rings which are thus forced apart and expanded. The 
packing rings are retained in place bythe ring J. (Sealed May 9, 
1884). 


CRANKS. 


2813. S. Marsland and J. Cush, Bolton. Lubri- 
cating Crank-Pins. [4d. 5 Figs.) February 6, 1884.—A 
pump is fixed by a bracket to the connecting rod, and is worked 
by an eccentric fixed to the crank-pin. A suitable case containing 
wire gauze covered with flannel collects the lubricant as it works 
out of the neck. A pipe carries the lubricant from the pump to the 
receiver, (Sealed May 13, 1884). 





LINK MOTION. 

4958. A. D. Bryce-Douglas, Seafield, , 
age. Link Motion for the Slide Valves of Engines. 
(4d. 8 Figs.) March 15, 1884.—A beam mounted on a stationary 
fulcrum is connected at one end by a link to the crosshead of the 
engine. Ona pin on the beam is mounted a curved link fitted 
with a sliding block linked by a rod to the slide valve rod. A pin 
on the main ting is ted ky a link to the middle 
joint of a pair of toggle levers, one pivotted on the beam and the 
other to a radius rod having a pin on it connected by a link to an 
arm of the curved link, The link working the valve rod is linked 
at a portion of its length toa radius rod. (Sealed June 20, 1884), 


REVERSING VALVES. 


5270. T. H. Owen and S. W. Allen, Cardiff. Steam 
Engine Rev: Valves. (4d. 7 Figs.) March 21, 1884.— 
The ordinary slide valve is replaced by a slide or piston valve which 
communicates with a regulating valve by two steam pipes, one 
acting as the exhaust when the engine is running in one direction, 
and as the admission when running in the opposite. Referring to 








the illustrations, the steam cylinder A is provided witha slide 
valve B having a flat face andaring atthe back. The pipes b b' 
communicate with the valve chamber, and the supply to one or 
other of these pipes is determined by the reversing valve C and 
hand lever D. The valve B may be replaced by a piston valve. 
(Sealed June 27, 1884). 


GOVERNORS. 


3420. H. J. Haddan, London. (A. Zalm, Rotterdam). 
Governor for Steam, &c., Engines. (id. 3 Fiys.) Feb- 
ruary 16, 1884.—This invention, it 1s stated, is based on the fact 
that the rapidity of astreaming fluid is in inverse proportion to the 
resistance it encounters on its way. Referring to the illustration, 
the steam enters at a and acts upon the regulator piston E which 
controls the position of the valve P. A spring H compensates for 


the diminishing pressure under the valve P as it comes nearer its 











seat, or two balanced valves, may be employed. The spring K 
balances the weights of the parts. The steam passages around 
the seating of the valve E are adjustable by means of blocks M 
and screws L, (Sealed May 23, 1884). 


DYNAMOMETER, 

4339. R. H. Brandon, London. ometer. 
(6d. 11 Figs.) March 4, 1884.—The dynamometer is mounted 
upon the shaft, from which the power is taken, and around which 
a pulley mounted on another shaft revolves. Two levers are 
pivotted upon the arms of the dynamometer casing, and their 
short ends are forced outwards against stops by flat springs bear- 
ing upon the hub of the casing, so that when the pulley is rotated 
in the required direction, lugs on it will bear against the short 
arms of the levers, and will thereby carry the dynamometer shaft 
round, and the more resistance this shaft offers to its revolution 
the further will the arms be forced away from the stops. The 
motion of one of the levers is utilised for recording by meansof a 
— the resistance of the shaft to revolution, the other lever 

ing merely a balancing lever. An arrangement for advancing 
the tape at every change in the resistance consists of a spring pawl 
Attached to the lever, and working a ratchet, on the shaft of which 
is mounted a bobbin taking the tape from a second bobbin. If it 
is desired to advance the tape once during every revolution of the 
shaft, one end of a lever lies between an annular flange in the dy- 
namometer and a loose surrounding ring, and adjacent toa notch 
in the flange. Itis drawn out of the notch by a spring except 
when vertically above the axisof the shaft, when the weight of the 
loose rings forces it into the notch, and causes a spring pawl to 
rotate a ratchet wheel working by worm gearing the tape reel. 
When relieved from this weight by further revolution of the 
wheel, it is drawn out of the notch, and advances the paw] over the 
teeth of the ratchet, (Sealed June 10, 1884), 


PACKING. 


10,076. W.J. Adams, London, Packing for Joints. 
(2d.]} July 11, 1884.—The packings are composed of sheets or 
layers of and tch compound alternating with and 
uniting from opposite sides of a sheet or sheets of coarsely woven 
or loosely felted asbestos. (Accepted August 12, 1884). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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PORTABLE SECTIONAL BOILER. 


CONSTRUCTED BY THE SANDYCROFT FOUNDRY AND ENGINEERING COMPANY, SANDYCROFT. 
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TueEse works of the Sandycroft Foundry and | In this shop there are also the parts of a 100 in. ; lathe that will turn 18 ft. in diameter, a planing 
Engineering Company, established in the year 1837, | cylinder beam engine, which the company has con- | machine that will take 5 ft. between the frames 
tracted to remove from the Talargoch Mine near | and has a bed 30 ft. long, and a screw-cutting 


are situated on the River Dee, about five miles from | 


Chester, and close to the Sandycroft Station of the 
Chester and Holyhead Railway. In the ordinary 
course of events, an inspection of the shops, which 
will be thrown open next week to the members of 
the Iron and Steel Institute, should prove of con- 
siderable interest as the special branch of engineering 
here followed is the production of mining machinery. 
Perhaps, however, this statement requires modifica- 
tion, to some small extent. as the company turns its 
attention more particularly to the machinery used 
in the mining of the more precious metalsrather than 
of iron. Unfortunately for the visitors, however, 
there is very little going on in shops at present, the 
company having recently completed one or two large 
contracts, and others they have in hand are not fairly 
under way yet. 

Starting at the erecting shop, near the offices, we 
notice two pairs of winding engines, which have 
been made specially to order for shipment to 
Venezuela, as they will have to go up country, 
where transport is very difficult. The cylinders are 
20 in. in diameter and 3 ft. 6 in. stroke, and are 
fitted with automatic expansion valves. The bed 
frames are of wrought iron, in order to save weight. 





Rhyl, to the Westminster Colliery near Wrexham. 
This shop is served by an overhead traveller and a 
pillar crane. From here we pass to the foundry, 


where the castings for a compound surface condens- | including lathes, planing, 
ing marine engine for Belfast are in progress; the | machines, &c. 


cylinders are 19 in. and 36 in. in diameter. Here 
also are castings in progress for a pair of pumping 
engines, having 36 in. cylinders, for the Madrid 
Water Works, and a Cornish pumping engine with 
70 in. cylinders. There are also barrels for gold 
amalgamating machinery, and special castings for 
other gold amalgamating machinery for Brazil. 
Five jib cranes command the whole floor, and there 
are four cupolas. In the smithy there are two small 
steam hammers and one of Patterson’s patent power 
hammers, which is a specialty of this firm, and to 
which we make more special reference lateron. In 
the forge outside is a 2-ton Rigby hammer. The 
boiler shop has the usual tools, including a steam 
rivetting machine. This firm makes a special port- 
able boiler, which we shall describe presently. 

In the heavy machine shop are several large tools, 
amongst them a horizontal boring mill which will 
take work up to 100 in. in diameter, a face-plate 





lathe with a 30ft. bed and 12 in. centres, which 
has a duplex tool-holder. In a second shop there 
are a number of somewhat lighter machine tools, 
slotting, and drilling 
In the small machine shop on the 
floor above there are also several good tools. 
Amongst these we noticed two of Cooper’s patent 
brass finishers’ lathes by Smith and Coventry, a 
capstan-headed hollow spindle lathe by the same 
makers, and a vertical milling machine ; a second 
milling machine by Messrs. Smith and Coventry is 
also about to be erected. 

In the fitting and erecting shop there are a 20 in. 
horizontal pumping engine in progress, an air com- 
pressing engine for an iron and steel company, and 
another to be used in connection with Shone’s 
sewerage system. There are also in progress here 
some underground hauling engines for air or steam 
with double drums, of which we give an illustration 
on page 265. This type of machinery is also a 
special feature with the firm. The cylinders, it will 
be seen, are placed diagonally on each side of the 
crankshaft and work on to one crank-pin. There 
are two disconnecting clutches and twc brakes, so 
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that either drum can be made to hoist or lower, in- 
dependently of the other. A single drum hauling 
engine of somewhat similar design, excepting that 
the cylinders are placed beside each other and the 
drum between, has also been recently brought out. 
It is arranged so as to occupy as little space as pos- 
sible, and can be used with compressed air or steam. 
The drum can be thrown out of gear, and the load 
lowered under control of the brake without working 
the engino. The starting and reversing handles and 
brake levers can be controlled by one man without 
moving from his position. 

There are also here an underground pumping 
engine and three or four of the new type of Patter- 
son’s patent dead-blow forging hammer, of which we 
also give an illustration on page 265. The principal 
novelty in the arrangement consists in placing the 
semicircular cast steel bow, shown in the illustra- 
tion, between the crank-pin and the tup, and at 
each end of this are trunnions for carrying strong 
spiral springs. In working the hammer the tup is 
snatched upward on the rising stroke, by the motion 
of the crank-pin, and in this way the springs are 
compressed, so that the additional force due to their 
reaction is given off during the downward stroke. 
In this way we are informed that a hammer with a 
100 lb. tup is equal in working power to a 24 ewt. 
double-acting steam hammer. The blow can be 
adjusted to any required force. 

In this shop tiere were also several pairs of 
Patterson’s patent Elephant stamps used principally 
in gold mining, and intended to replace the lifter or 
gravitation stamps and grinding mulls, in any situa- 
tion where it is required, to pulverise hard mate- 
rials. In this the same principle is applied as that 
which we have just described with regard to the 
hammer, the cast steel bow and springs being used 
in the same manner. For special situations, in 
which means of transport are limited, they are 
arranged so that no piece weighs above 6 cwt., or in 
extreme cases, if needed, they can be made with a 
weight of 350 lb. for the heaviest piece. There are 
also several rock drills of the company’s special 
make in this part of the works. 

In the same shop we also noticed one of Thorne’s 
patent portable drills by Messrs. Smith and 
Coventry. This drill has a balanced slide valve, 
the travel of which is reduced to the smallest 
amount in order to avoid momentum of the port as 
much as possible. At the same time the valve is 
cushioned so as to prevent injury. The ports also 
are short and direct, which tends towards the 
greatest efficiency of the amount of air used, and 
gives but little back pressure. 

On page 264 we give an illustration of a Cali- 
fornian ten-stamp mill for gold or silver ores. They 
are fitted with an automatic feed arrangement, and 
reversible lifter shafts. They have steel cams, 
tappets, and heads, and the shoes are constructed 
of specially hardened forged steel. They are made 
as required in pieces of a size that can be carried by 
amule. On page 265 we also give an illustration of 
a small ten-stamp mill for hand power which is 
designed especially for prospecting work. 

It will be seen that the Sandycroft Company 
makes a special feature of ‘‘ portability,” and, con- 
sidering the out-of-the-way places where mining 
machinery is required, this is a highly necessary 
feature to study. We will give one more illustra- 
tion of this company’s manufacture. On page 261 
will be found illustrations of a patent sectional 
tubular boiler, Fig. 1 being a perspective view of a 
complete section, and Figs. 2 and 3 longitudinal and 
transverse sections of the boiler. It will be seen that 
this boiler can be made in two, three, or more 
sections, each one being to a certain extent a boiler 
in itself. The sections are fastened together by 
tie-rods, and the tubes telescope into each other, 
making a tight fit, or at any rate one tight enough 
for all practical purposes, as where the tubes join 
there is of course no pressure. When the sections 
are placed together, a suitable furnace is built under- 
neath, as shown in Fig. 4. The total weight of each 
section is 24 cwt. 

The company have a good dock on the River 
Dee, which will take vessels of considerable tonnage 
and which is served by a 20-ton crane. 


CANADIAN PAOCIFIO RAILWAY. 
No. XX. 
CoNncLUDING ARTICLE. 

TE main line of the Canadian Pacific Railway 
by the figures given in the preceding papers, is 2868 
miles, from Montreal to Port Moody, the principal 
places and divisions being as under : 





























z le lecle 
—— es o| 4. | &B |e 2 
See| #3 | §& | &¢ 
ea) £5 | F< | £8 
Montreal .. 
Ottawa... 120 
Chalk River 126 
North Bay.. aS 118 
Sudbury Junction 30 
River Pic .. a 352 
Nepigon .. 131 
Port Arthur 67 
Rat Portage ts oa 297 
Winnepeg .. +s aS : -| 132 
Brandon _ a -| 188 133 
Broadview “ - oof 381 264 
Regina oe - oo] 92 856 
Moosejaw we me m | 42 398 
Swift Current is | his 511 
Medicine Hat... oe oo] 249 660 
Gleichen .. : es oof 195 785 
Calgary 54 $39 
Stephens .. ee ee ar 121 960 
Columbia River, first crossing | 75 | 2458 1035 
o second ,, 64 1099 
Savona’s Ferry oe 131 1230 
Lytton be ee 71 1301 
Yale oe ees sl 68 1354 
Port Moody | 91 | 1445 
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The lengths differ from the official distances given 
in the annual report of the Minister of Railways for 
1883 by 25 miles, of which five are in the distance 
between Port Arthur and Winnepeg, corrected sub- 
sequently as an error, and twenty are in the estimated 
distance in the incomplete portion between Stephens 
and Savona’s Ferry, the above figures being taken 
from Major Rodgers’ last report to the general 
manager of the railway, and probably correct. The 
distance between Pic and Sudbury is an estimate, 
and changes may still be made before its comple- 
tion. Besides the main line the company have 
acquired or constructed the following branches : 


Miles. 
Brought forward 2868 
Miles from Montreal. 
From Ste. Therese 19 to St.Eustache .. 8 
” ” ae 19 St. Jerome 14 
» St. Lin Junction 21 St. Lin .. 13 
oy sic ne 118 Aylmer.. 7 
», Carleton Place .. 149 Brockville 46 
» Smith Falls 167 Perth .. oe 
»» Sudbury .. 444 Algoma Mills .. 93 
» Selkirk : 1402 Colville Landing 2 
», St. Boniface 1422 Emerson “. 
» Winnepeg -. 1423 Gretna . 70 
» PembinaJunction 1479 Manitou 46 
a ais 1479 Emerson ve OS 
»» Winnepeg a 23 West Selkirk .. 22 
~ Re Junction 1425 Stonewall 20 
: 433 
The company has acquired by lease or 
purchase : 


The Ontario and Quebec Railway, Perth to Toronto 199 
The Credit Valley and branches, Toronto to St. Thoinas 183 
The Toronto, Grey, and Bruce, Toronto to Owen 


Sound 192 


The whole system at the beginning of 1884 com- 


prising 

The Ontario and Quebec, Credit Valley, and the 
Perth branch from Smith’s Falls, forming a through 
line from Smith’s Falls through Toronto to 
St. Thomas, are now amalgamated as the Ontario 
and Quebec, and authority has been obtained to ex- 
tend this at both ends so as to form a new railway 
from Montreal to Detroit (which is 564 miles by the 
Grand Trunk) somewhat shorter than the existing 
line. This system, with the Toronto, Grey, and 
Bruce, which runs into it at Toronto, will be over 
1000 miles in length apart from the Pacific line 
proper, described in the previous pages. The com- 
pany control and have authority to construct at 
least the same mileage to the east of Montreal, 
giving them access through the province of New 
Brunswick to the ports of St. Andrews, St. John, 
Halifax, and Louisbourg, the last the nearest 
American port to Europe, and only 2200 miles 
from Liverpool. The Canadian Pacific will thus 
have, when complete, a main trunk line 3632 miles 
long from Louisbourg on the Atlantic in longitude 
59 deg. 57 min., to Port Moody on the Pacific in 
longitude 122 deg., covering altogether 62 deg. of 
longitude. 

The control of the trade of the East has been 
coveted by all commercial nations from the earliest 
antiquity, and the grandest cities of both ancient 
and modern times have derived their riches and 
importance principally from their connection with 
this eastern traffic. They rose and became wealthy 
and prosperous when the Oriental trade passed 
through their marts, and they declined when this 
was diverted into another channel. The history of 
Tyre and Sidon, of the Greeks and Romans, of 
Genoa and Venice, of the Portuguese, Dutch, and 
English, all proves this. When the trade of the 


75 





Orient was attracted to the Persian Gulf, the 
Euphrates Valley, and the Syrian desert, Tadmor 
in the wilderness burst into splendour like a hope- 
ful flower, and, surrounded by powerful opponents, 
maintained its prosperity as long as it maintained 
its trade. When this was subsequently diverted 
from the Persian to the Arabian Gulf, Bassorah and 
Palmyra went down and Petra arose as the medium 
of supplying Europe with eastern merchandise. 
Alexander the Great had no sooner attained a foot- 
ing in India and crushed the Tyrians, the then 
eastern merchants and carriers, than he opened a 
communication between his new conquest and his 
western possessions, and brought the commerce of 
India through the Red Sea and the Nile Valley 
to the great city which he built at the western out- 
let of the river, and which perpetuates the name 
of the sagacious author of a new route for commerce 
more than the military commander, but only on 
the destruction of the former avenues of trade. 
The success of Alexandria, quite as much as the 
arms of its founder, was the cause of the ultimate 
decay of Tyre, Palmyra, and Petra. Antiochus the 
Great, Tamerlane, and even Mahomet, all sought 
to enrich their kingdoms by securing the Oriental 
commerce. ‘The transactions of the fair at Mecca 
were at one time the largest in the world, and the 
Arabians, from being barbarian hordes, became 
the carriers between Chinaand Europe. Trade then 
flowed from the East to Constantinople, and new 
life was infused into the capital of Western Europe, 
Venice, Genoa, Florence, and Bruges followed, 
then Antwerp and Lisbon, and last, London, have 
all in turn risen to various degrees of wealth and 
importance whilst they led the eastern business, 
and have declined in the same proportion when 
they lost it. Should the time ever come when 
England ceases to be the merchant and banker and 
carrier for the Oriental commerce, the entrepdt for 
the receipt, storage, and distribution of its pro- 
ductions, she, too, will suffer in her turn an im- 
portant, perhaps irrevocable, loss in her prestige, 
her wealth, and her position. 

The discovery of a path to India by the Cape of 
Good Hope led to a revolution in the course of 
trade, and the golden tide swept for a time the 
shores of Portugal. Then came the discovery cf 
America, and the hope that across or around the 
extremities of this, the shortest and best way to 
Cathay and the Indies might be found, started a 
new career of exploration and adventure. This was 
the impulse that fitted out almost every expedition 
in the earlier periods of American exploration, and 
the futile attempts that have been continued almost 
to the present time to find the north-west passage 
through the Arctic Ocean have had the eastern shores 
of India for their ultimate aim and hope. In 1851, 
when Maclure passed through the portals of the 
icy sea, it has been well said he closed the gates 
for ever behind him. For a century before this 
the English acquisitions in India, her political and 
commercial supremacy in the East, and the gradual 
absorption of this business into English channels, 
were bringing the trade of the East extensively 
under British control, whilst the rapid exten- 
sion and development of steam navigation were 
more firmly rivetting together the connections 
between England andthe East. For a moment the 
construction of the Suez Canal served to bring the 
French interests into competition, but France failed 
to profit by the advantages, and the Suez Canal 
became another lever in the hands of England to help 
forward the development of the Oriental carrying 
trade. The Union and Central Pacific Railways in 
America next putin a feeble claim for this eastern 
business, but their position for want of an efficient 
steam marine in connection has never been taken 
advantage of, and beyond the local consumption of * 
the States themselves there has been no real 
diversion of the Indian carrying trade from the 
Mediterranean and the Suez Canal. With the ac- 
cumulated experience of all this before her, Canada 
now puts forward her claims, and by virtue of this 
new route and possible improvements still to be 
made, proposes to enter into competition as the 
best, shortest, cheapest, and most effective route yet 
opened from England to the teeming millions of 
Asia. However mistaken may have been the means 
proposed by previous competitors to secure the 
shortest and best route, they were not wrong in the 
importance of the prize they sought to possess, and 
whoever can secure the most satisfactory route 
between the East and West must become masters of 
a trade that has ever enriched all who have em- 
barked in it, and been able to control its avenues, 
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The distance between Southampton, England, and 
Yokohama, Japan, by vessel round the Cape of 
Good Hope is 17,396 miles, and_ occupies 95 days. 
By Panama it is 12,710 miles, and occupies 56 days. 
By the overland route, Malta, Suez Canal, and 
Madras, it is 11,586 miles, and takes 65 days. By 
New York, San Francisco, and the Central Pacific 
Railway the distance is 11,159 miles, but the time 
is only half, 32 days, whilst by the Canadian Pacific 
it is 10,024 miles, and this trip will occupy 28 days. 
The two railway routes are made up as under : 








Miles. Days. 
Yokohama to San Francisco 4,731 15 
San Francisco to New York 3,363 7 
New York to Liverpool 3,065 10 

11,159 32 
Yokohama to Burrard’s Inlet 4,336 14 
Burrard’s Inlet to Montreal 2,868 4} 
Montreal to Liverpool 2,820 gf 

10,024 28 


When, in addition to the saving of distance across 
the continent of nearly 500 miles, the remarkable 
engineering advantages on the Canadian Pacific, its 
lower summits, better gradients and easier curves, 
are contrasted with the inferior characteristics of 
the central route, it must be evident that the eco- 
nomical advantages of the northern route must 
confer on this line the essential elements of suc- 
cessful competition. Then, as regards the Pacific 
Ocean, the difference in mileage as taken from the 
charts, something under 400 miles, gives a very im- 
perfect notion of the real saving in time and work, 
which is practically more than double the apparent 
gain in distance. In reference to this point, Pro- 
fessor Maury, of the United States, says, ‘‘ The 
trade winds and the ocean currents place Vancouver 
Island on the wayside from China and Japan to San 
Francisco so completely that a vessel under canvas 
to the latter place would take the same route as if 
she were bound to the island, so that all return 
cargoes would naturally come there in order to save 
two or three weeks’ time beside risk and expenses.” 
This makes the advantage equal to the distance 
from Vancouver to San Francisco over 730 miles, 
and in addition to this the ocean currents sweep 
round from Japan to Vancouver in such a way that 
even a steamer could make a quicker trip by 
hugging Vancouver’s Island than if she were to 
steer to San Francisco direct. 

The Hon. W. H. Seward, late Secretary of State 
at Washington, one of the ablest politicians of his 
day, and by no means inclined to depreciate the 
position of the United States, endorses these views : 
‘*The route,” said he, in a speech made in Wash- 
ington, ‘‘ through British America, is in some re- 
spects preferable to that through our own territory. 
By the former the distance from Europe to Asia is 
some thousand miles shorter than by the latter. 
Passing close to Lake Superior, traversing the 
watershed which divides the streams flowing to- 
wards the Arctic from those which have their exit 
to the south, crossing the Rocky Mountains at an 
elevation of over 3000 ft. less than at the South 
Pass, the road can be here constructed with compara- 
tive cheapness, and would open up a region abound- 
ing in timber and minerals, and admirably suited for 
grain growing and grazing. Having its Atlantic sea- 
board close to the coal mines of Nova Scotia, and 
its Pacific terminus in close proximity to the 
mineral deposits of Vancouver’s Island, it would 
undoubtedly draw to it the commerce of Europe and 
Asia. Thus British America, from being a mere 
colonial dependency, would assume a controlling 
rank amongst the nations of the world; to her, 
other countries would be tributary, and in vain 
would the United States attempt to be her rival, 
for she never could compete for the Asiatic 
commerce nor the power which that commerce 
must confer.” One of the most important conside- 
rations in the direction of the commerce of the 
future, in these days of steam, is the possession of 
economical deposits of coal. Sir Charles Dilke, in 
his “Greater Britain,” puts this in a forcible way. 
‘*The position of the various stores of coal on the 
Pacific is of extreme importance as an index to the 
future distribution of power in that portion of 
the world, but it is not enough to know where coal 
is to be found, without looking also to the quantity, 
quality, cheapness of labour, and facility of trans- 
port. In China and Borneo there are extensive 
coalfields, but they lie the wrong way for the trade; 
on the other hand California and Oregon have 
plenty of coal, but it is of a very poor quality. 





Tasmania hasgood coal, but it is in no great quantity. 
The three countries of the Pacific which must rise 
to manufacturing greatness, are Japan, Vancouver's 
Island, and New South Wales. The future of the 
Pacific shores is inevitably brilliant, and Japan and 
Vancouver, jutting out from Asia and America as 
England juts out from Europe, will occupy the posi- 
tion that England has taken upon the Atlantic.” The 
coalfields at either end of the Canadian Pacific are a 
distinctive feature, and peculiarly important as 
establishing this as the future highway between 
England and her distant dependencies in the Pacific 
and Indian Oceans. Where time and the passen- 
ger business is the main object, experience points 
out that railway termini in connection with ocean 
steamers want to be as nearly as possible where the 
first land is seen after crossing the ocean. For 
freight, perhaps, it is something different, and 
ocean steamers may profitably thread their way 
along the coast and through narrow channels to 
deposit their cargoes far inland. Montreal, nearly 
1000 miles from the mouth of the St. Lawrence, is 
admirably adapted for a freight depdt, and there is 
an important economy in a vessel delivering her 
cargo and reloading at this point, but few passen- 
gers care to remain on board to Montreal, and the 
mails she has brought across the Atlantic have 
passed through Montreal two or three days before 
the vessel could get there. The Canadian route, 
even in midsummer, wants a good port 400 or 500 
miles east of Montreal, as the point where the pas- 
sengers should disembark (the mails are now taken 
off at Father Point, 350 miles east of Montreal). 
The port of Halifax in winter involves again too 
long a run along a dangerous coast which the vessel 
approaches very obliquely, and consequently where 
any error in reckoning is most likely to lead to 
disaster. The old French capital Louisbourg is 
now being reorganised as the proper ocean terminus 
for both winter and summer work, where the trans- 
ference from the steamer to the railway can most 
easily be made. Louisbourg is 750 miles due east 
from Montreal, and about the same in geographic 
miles to New York, it is 180 miles east of Halifax, 
and about 2250 sea miles from Liverpool. It is 
not over 50 miles out of the direct course of a 
vessel from that port bound either to New York or 
Montreal, and is the natural shipping port of nearly 
all of the Cape Breton collieries that are now 
working, and where the coal could be put on board 
a vessel at 2 dols. per ton less than the same 
or any coal of equal quality could be bunkered either 
at New York or Montreal. On this economical 
point alone, it would pay for a vessel to coal at 
Louisbourg even if bound further west, and with 
no cargo to take or leave there. The average ocean 
steamers now making with passengers an average 
of ten trips per week in each direction across the 
Atlantic, could run’ regularly from Louisbourg to 
Liverpool within seven days. The substitution of 
the railway for even the best of these steamers would 
save a full day in the time of any passenger reach- 
ing his home at New York or any point west of it ; 
nor is the first-class fare on the railway per mile for 
through tickets any more than the fare per mile on 
a first-class steamer, so that the saving in time has 
no drawback on the score of expense. 

From Louisbourg and Pictou no more really 
good steam coal suitable for ocean steaming is 
found, on either route across the continent, until 
the Pacific is reached, and then only in proximity 
to the western terminus of the Canadian route. 
No other route across the wide space that sepa- 
rates England from her eastern possessions is so 
favourably situated. A kind Providence seems to 
have placed these vast stores just where they are 
most required, as if to furnish the means of each 
of the ocean termini to abridge that distance and 
economise its operating expenses as far as possible. 
The Cape Breton coalfield is at the nearest avail- 
able seaport to ‘‘ home,” and the only coal on the 
Atlantic washed by its waters. In broad bands 
like black ribbons along its wave-washed shores, 
aggregating 150 ft. in thickness, it lays in lavish 
profusion, ready to be taken away at the minimum 
of expense. In almost similarly favourable posi- 
tion, equally good, and perhaps in still greater 
abundance, the Vancouver mines face the western 
terminus of the railway where the steamers in load- 
ing at the colliery wharves would pass over the 
heads of the miners safely working below the waters 
of the bay. 

On the other side of the Pacific, the only other 
great maritime deposit is the Newcastle coal of New 
South Wales. Like the other two it is practically 





inexhaustible, and crops out upon the sea shore. 
Excepting the Japan coal in all the wide extent of 
the Pacific Ocean, there is only one small spot that 
seems likely to come into competition with the 
Vancouver or New South Wales coal for steam 
purposes, and this is the island of Labuan. It is 
only aspeck upon the waters, but it contains a vast 
store of combustibles, and singularly enough it is 
on the route of our steamers forward from Japan, 
and belongs to Great Britain. 

Now go from England to the East the other way. 
All down the coast to Gibraltar, along the Mediter- 
ranean by Malta, Alexandria, and the Red Sea to 
Aden, and along the shores of Asia, you will see 
no coal but English brought to the coaling stations 
at great expense, and as far as you go there will be 
no coal put upon your steamer till the Australian 
coal meets the English and carries you forward on 
your route. This coal question, and the favourable 
way in which it is disposed for the requirements of 
our commerce, is one of those immense factors in 
the future commercial and naval supremacy of the 
power of Great Britain that has not yet received 
the attention that it merits. 

Away off in the South Pacific, almost at the 
antipodes, England has another dependency that 
next to Canada has the greatest claim upon her 
sympathies. Nearly as large in area as Canada or 
the United States, and as large as Europe, exclusive 
of the part north of the Arctic Circle, Australia and 
the allied islands have already a population, wealth, 
and resources of which they may well feel proud. 
From Southampton to Melbourne by the Cape of 
Good Hope is 11,720 miles, occupying sixty days; 
by Cape Horn it is 13,200 miles, and takes sixty-six 
days. By the Suez Canal and the Peninsular and 
Oriental steamers the distance is only 11,315, but it 
occupies fifty-four days. By New York and San 
Francisco the distance is over 13,€00 miles. but the 
time is only forty-one days, whilst through Canada 
the distance will be less, and the time, taking the 
same speeds as now required on the land and water, 
will be under thirty-eight days. The ocean dis- 
tance from Port Moody and San Francisco is 
about the same, and from either point less than 
from Panama, so that, when the Panama Canal is 
completed, either of the Pacific routes will be able 
successfully to compete in time, whilst the difference 
in distance is not much in favour of the tropical 
route across the isthmus. 

There is another view to take of this new trans- 
continental railway, and that is its political posi- 
tion in case of such a war as England is not unlikely 
some day to be involved in. One other great 
European power has a territory bordering on the 
Pacific, and may some day wish to dispute with 
England the supremacy of that ocean. In 1851 
Russia reached the Amoor River, and established 
an armed fortress on its waters, the St. Lawrence 
of Asia, and 2300 miles from its mouth built gun- 
boats at this establishment, and with their assist- 
ance gradually, except down the long river, secured 
the military possession of the lands on either side, 
and ultimately established a dockyard at its mouth 
on the Pacific Ocean. Finding this to be blocked 
with ice in the winter, she subsequently acquired 
the island of Saghalien in the same latitude as 
Vancouver Island, and the open sea only between 
them, and to this point she has removed her naval 
establishment and strengthened her capacity for 
carrying on offensive warfare. She has got*there 
also a large deposit of coal, perhaps not so good, 
but quite as easily worked, as our Vancouver mines. 
She has connected this distant establishment by 
telegraph with the St. Petersburg War Office, and 
her railway system is by degrees being pushed for- 
ward to the same destination. She is already in a 
better position than she was during the last war for 
carrying on a Pacific campaign and keeping upon 
the ocean a strong naval force, and whenever the 
two nations are again embroiled, this Pacific Rail- 
way will be one of the most important factors in 
preserving the communication between England 
and her fleet on the Pacific. One of the most im- 
portant elements of security for a country in time 
of war is the capacity and capabilities of her har- 
bours. Onthe whole extent of the Pacific coast 
north of the equator there is a singular dearth of 
good harbours until British Columbia is reached. 
Excepting San Francisco, nearly all of them are too 
shallow for a large man-of-war, and most of them 
are so encumbered with reefs and shoals as to be 
excessively dangerous to approach, and to offer a 
very poor protection excepting to vessels of small 
size and little draught of water. yen to the 
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north of San Francisco there is no good harbour of 
refuge or available roadstead for a fleet till the 
international boundary is reached. British Columbia, 
on the contrary, presents a marvellous feature in 
this respect, and as a distinguished naval officer 
expressed it, seems to revel in the possession of 
excellent ports and harbours, and all of them avail- 
able for vessels of any size, and accessible at all 
times and nearly in all weathers. In a speech 
delivered by Lord Dufferin in Victoria in 1876, he 
felicitously pointed out the peculiarity of the sea 
shore. ‘‘Such a spectacle as this coast line presents 
is not to be paralleled by any country in the world. 
Day after day for a whole week in a vessel of 2000 tons 
we threaded an interminable labyrinth of watery 
lanes and reaches that wound endlessly in and out 
of a network of islands, promontories, and penin- 
sulas for thousands of miles, unruffled by the 
slightest swell from the adjoining ocean, and pre- 
senting at every turn an ever-shifting combination 
of rock, forest, and snowclad mountain of unrivalled 
beauty and grandeur. When it is remembered 
that this wonderful system of navigation, equally 
available for the largest line-of-battle ship and the | 
frailest canoe, fringes the entire seaboard of your 
province, and communicates at points sometimes 
more than a hundred miles from the coast, with a | 
multitude of valleys stretching eastward into the | 
interior, whilst at the same time it is furnished 
with innumerable harbours, one is lost in admira- | 
tion at the facilities for intercommunication which | 
are thus provided for the future inhabitants of this 
wonderful region.” 

Such is a brief and imperfect description of the | 
new route across the American continent now in | 
the possession of Canada, which will shortly be | 
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| northern ocean and the dangerous discomforts of an | 
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opened to the traftic of the world. In two respects 
it differs from and aims higher than any enterprise 
of similar character that has yet been organised, 
and carried to completion. In the first place, it 
opens up to the population, development, and 
national existence a vast region of productive land 
utterly isolated and useless without it, agreat farm 
so hidden away behind huge mountain ranges that 
nothing less than this great enterprise could open 
up a district where 100,000,000 people may find 
profitable employment, happy homes, and material 
prosperity. Onthe other hand, it completes and ful- | 
fils the prophecy of ages, links together the old world 
from which the people of the new hemisphere have | 
nearly all sprung, to that still older world the cradle 
of the race, places the keystone of civilisation and 
commerce in the great arch of the bridge that links 
Europe with Asia, and carries out the old idea of | 
a north-west passage to the Pacific, whilst it won- 
derfully improves its value by substituting the 


lands of Alberta for the frozen solitudes of the 


Arctic voyage. 








THE FLOW OF WATER THROUGH 
TURBINES. 
On the Flow of Water through Turbines.* 


By Artuur Rice, President of the Society of Engineers, 
London. 


_Lireratvre relating to turbines probably stands un- 
rivalled among all that concerns questions of hydraulic 
engineering, not so much in its voluminous character as 
in the extent to which purely theoretical writers have 

* Paper read before the British Association at Mon- 
treal, 
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ignored facts, or practical writers have relied upon empi- 
rical rules rather than upon any sound theory. 

In relation to this view, it may suffice to note that 
theoretical deductions have frequently been based upon a 
generalisation that ‘‘Streams of water must enter the 
buckets of a turbine without shock, and leave them with- 
out velocity.” Both these assumed conditions are mis- 
leading, and it is now well known that in every good 
turbine both are carefully disobeyed. So-called practical 
writers, as a rule, fail to give much useful information, 
and their task seems rather in praise of one description 
above another. 

But, generally, it is of no consequence whatever how a 
stream of water may be led through the buckets of any 
form of turbine, so long as its velocity gradually becomes 
reduced to the smallest amount that will carry it freely 
clear of the machine. Thecharacter of theoretical infor- 
mation imparted by some of these writers may be illus- 
trated by a quotation from The Chicago Journal of Com- 
merce, dated the 20th of February, 1884. There we are 
informed that ‘‘ The height of the fall is one of the most 


| important considerations, as the same stream of water will” 


furnish five times the power at 10 ft. that it will at 5 ft. 
fall.” By general consent, twice two are four, but it has 
been reserved for this imaginative writer to make the 
useful discovery that sometimes twice two are ten. 

Not until after the translation of Captain Morris’s 
work on ‘* Turbines,” by Mr. E. Morris, in 1844, was atten- 
tion in America directed to the advantages which these 
motors possessed over the gravity wheels then in general 
use, A duty of 75 per cent. was then obtained, and a 
further study of the subject by a most acute and practical 
engineer, Mr. Boyden, led to various improvements upon 
Mr. Fauneyron’s model, by which his experiments indi- 
cated the high duty of 88 per cent. The most conspicuous 
addition made by Mr. Boyden was the ‘‘ Diffuser.” This 
ingenious contrivance had the effect of transforming part 
of whatever velocity remained in the stream after passing 
out of a turbine, into an atmospheric pressure by which 
the corresponding lost head became effective, and added 
about 3 per cent to the duty obtained. ' 

It may be worth noticing that by an accidental applica- 
tion of these principles to some inward flow turbines there 
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forward. Turbines have been driven sometimes by im- 
se alone, sometimes by reaction alone, though generally 

y acombination of impact and reaction, and it is by the 
last-named system that the best results are now known to 
be obtained. 

The ordinary paddles of a steamer impel a mass of 
water horizontally backwards by impact alone, but screw 
propellers use reaction somewhat disguised and only to a 
limited extent. 

| The full use and advantages of reaction for screw pro- 
pellers were not generally known until after the publica- 
} tion of papers by the present writer in the Proceedings of 
| the Institution of Naval Architects for 1867 and 1868, and 
| more fully in the Transactions of the Society of Engineers 
| for 1868. 
| _ Since that time, by the author of the investigations then 
| described by the English Admiralty and by private firms, 
| further experiments have been carried out, some on a con- 
| siderable scale, and all corroborative of the results pub- 
| lished in 1868. But nothing further has been done in 
utilising these discoveries until the recent exigencies of 
modern naval warfare have led foreign nations to place a 
| high value upon speed. Some makers of torpedo boats 
have thus been induced to slacken the trammels of an 
older theory, and to apply a semewhat incomplete form 
| of the author’s reaction propeller for gaining some portion 
| of the notable performance of these hornets of the deep, 
| just as in turbines, a combination of impact and reaction 
| produces the maximum practical results, so in screw pro- 
| pellers does a corresponding gain accompany the same 
UNDERGROUND HAULING ENGINE WITH DOUBLE DRUMS. | construction. 
| Turbines.—While studying those effects produced by 
is obtained most, if not all, of whatever advantage they are | turbines, and it is now proposed to bring before the | jets of water impinging upon plain or concave surfaces 
supposed to possess, but, oddly enough, this genuine ad- Mechanical Section of the British Association some con- corresponding to buckets of turbines, it simplifies matters 
vantage is never mentioned by any of the writers who are | clusions drawn from the behaviour of jets of water dis- | to separate these results due to impact from others due to 
interested in their introduction or sale. charged under pressure, more particularly in the hope that | reaction. And it will be as well at the outset to draw a 
The well-known experiments of Mr. James B. Francis, as water power is extremely abundant in Canada, any | distinction between the nature of these two pressures 
in 1857, and his elaborate report, gave to hydraulic engi- | remarks relating to the subject may not fail to prove in- | and to remind ourselves of the laws which lie at the root 





neers a vast store of useful data, and since that period | teresting to the present meeting. | and govern the whole question under present considera- 
much progress has been made in the construction of tur- | Between the action of turbines and that of screw pro- | tion. 

bines, and literature on the subject has become very | pellers exists an exact parallelism, although in one case Water obeys the laws of gravity, exactly like every 
complete. | water imparts motion to the buckets of a turbine, while ' other body, and the velocity with which any quantity 


In the limits of a short paper, it is impossible to do jus- | in the other case blades of a screw give spiral movement | may be 7 an expression of the full amount of work 
tice to more than one aspect of considerations relating to | to a column of water given aft from the vessel it propels | it contains. By a sufficiently accurate practical rule, this 
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velocity is eight times the square root of the head or 
vertical column measured in feet. 

Velocity per second = 8 ~ head in feet. Therefore for 
a head of 100 ft. as an example, V = 8 “100 = 80 ft. per 
second. The graphic method of showing velocities or 
pressures has many advantages, and is used in all the 
diagrams with which this paper is illustrated. 

Beginning with purely theoretical considerations we 
must first recollect that there is no such thing as absolute 
motion. All movements are relative to something else, 
and what we have to do with a stream of water in a 
turbine is to reduce its velocity relatively to the earth, 
quite a different thing to its velocity in relation to the 
turbine ; for while the one may be zero the other may be 
anything we please. 

In the first diagram, A B C D represents a parallelogram 
of velocities, wherein A C gives the direction of a jet of 
water starting at A and arriving at C at the end of one 
second or any other division of time. At a scale of jy in. 
to 1 ft., A C represents 80 ft., the fall due to 100 ft. head, 
or at a scale of lin. to1ft., AC gives 2 ft., or the dis- 
tance travelled by_the same stream in jy of a second. 
The velocity A C may be resolved into two others, 
namely, AB and AD or BC, which are found to be 
pea ft. and 40 ft. respectively, when the angle B A C is 

aeg. 

If, however, A C is taken as 2 ft., then AB will be 
found=20.78 in., and BC=12in. for a time of jth or 
-025 of a second. Supposing now a flat plate BC=12 in. 
wide move from D A to C B during .025 second, it will 
be readily seen that a drop of water starting from A will 
have arrived at C in .025 second, having been flowing 
along the surface B C from B to C without either friction 
or loss of velocity. 

If now instead of a straight plate B C we substitute one 
having a concave surface, it will be found necessary to 
move it from A to Lin .025 second in order to allow a 
stream to arrive at C, that is K without, in transit friction 
or loss of velocity. This concave surface may represent 
one bucket of a turbine. 

Supposing now a resistance to be applied so that it can 
only move from A to B instead of to L. Then, as we 
have already resolved the velocity A C into A Band B C 
so faras the former (A B) is concerned, no alteration 
occurs whether B K be straight or curved. Butthe other 
— B C, pressing vertically against the concave sur- 
ace, becomes gradually diminished in its velocity in 
relation to the earth and produces an effect known as 
“reaction.” A combined operation of ‘‘ impact” and re- 
action occurs by further diminishing the distance which 
the bucket is allowed to travel. Thus the jet may be 
impelled against the lower edge of the bucket, and give 
a pressure by its impact ; then following the curve with 
a diminishing velocity it is finally discharged, retaining 
only sufficient movement to carry the water clear out of 
the machine. 

Thus far we have considered the movement of jets 
and buckets along straight lines, but this can only 
occur, so far as buckets are concerned, when their radius 
is infinite. In practice these latter movements are always 
curves of more or less complicated form, which effect a 
considerable modification in the forms of buckets, &c., 
but not in the general principles, and it is the duty of the 
designer of any form of turbine to give this consideration 
its due importance. Having thus cleared away any 
ambiguity from the terms ‘‘ impact” and ‘“ reaction,” and 
shown how they can act independently or together, we 
shall be able to follow the course and behaviour of streams 
in a turbine, and by treating their effects as arising from 
two separated causes, we shall be able to regard the 
problem w thout that inevitable confusion which arises 
when they are considered as acting conjointly. 

Turbines, though driven by vast volumes of water, are 
in reality jmpelled by countless isolated jets or streams, 
all acting together, and a clear understanding of the be- 
haviour of any one of these facilitates and concludes a 
solution of the whole problem. 

Experimental Researches.—All experiments referred to 
in this paper were made by jets of water under an actual 
vertical head of 45ft., but as the supply came through a 
considerable length of 4-in. bore lead piping and many 
bends, a large and constant loss occurred through friction 
and bends, so that the actual working head was only 
known by measuring the velocity of discharge. This was 
easily done by allowing all the water to flow into a tank 
of known capacity. 

The stop-cock had a clear circular passage through it, 
and two different jets were used. One, oblong, measured 
.5in. by .15in., giving an area of .075 square inches, The 
other jet was circular, and just so much larger than a }in. 
to be .05 of a square inch area, and the stceam flowed 
with a velocity of 40 ft. per second, corresponding to a 
head of 25ft. Either nozzle could be attached to the 
same universal joint, and directed at any desired inclina- 
tion upon the horizontal surface of a special well-adjusted 
compound weighing machine, or into various bent tubes 
and other attachments, so that all pressures, whether 
vertical or horizontal, could be accurately ascertained and 
reduced to the unit, which was the quarter on an ounce. 

The vertical component p of any pressure P may be 
ascertained by the formula 


p = Psin. a, 


where a is the angle made by the jet against a surface, 
and in order to test the accuracy of the simple machinery 
employed for these researches the oblong jet which gave 
71 units when impinging vertically upon a circular plate, 
was directed at 60 deg. and at 45 deg. thereon, with 
results shown in Table I., and these, it will be observed, 
are sufficiently close to theory to warrant reliance being 
placed on data obtained from the simple weighing machi- 
nery used in the experiments, 





TaBLE I.—Jmpact on a Level Plate. 





' Inclination of Jet to 


Distance. the Horizontal. 


| 90 deg | 60 deg. | 
} Pressure. | Pressure. Pressure. 
.. Experiment } 71.00 ( 61.00 | 49,00 
Theory ; oot Pee at Ree | 50.10 
Experiment ) 63.00 {| 55.00 45.00 
Theory j - Oe UL 64.00 | 45.00 
{ | 


| 
| 
| 45 deg. 
| 
j 





In each case the unit of pressure is one-quarter of an ounce. 


In the first trial there was a distanve of 14 in. between 
the jet and point of its contact with the plate, while in the 
second trial this space was diminished to $ in. It will be 
noticed that as this distance increases we have augmented 
pressures ; and these are not due, as might be supposed, 
to increase of head which is practically nothing, but they 
are due to the recoil of a portion of the stream which 
occurs increasingly as it becomes more and more broken 
up. These alterations in pressure can only be eliminated 
when care is taken to measure that only due to impact 
without at the same time adding the effect of an imperfect 
reaction, 

Any stream that can run off at all points from a 
smooth surface, gives the minimum of pressure thereon, 
for then the least resistance is offered to the destruc- 
tion of thé vertical element of its velocity ; but this free- 
dom becomes lost when a stream is diverted into a con- 
fined channel. As pressure is an indication and measure of 
lost velocity, we may then reasonably look for greater 
pressure on the scale when a stream is confined after 
impact than when it discharges freely in every direction. 
Experimentally this is shown to be the case, for when the 
same oblong jet, discharged under the same conditions, 
impinged vertically upona smooth plate, and gave a pres- 
sure of 71 units, it gave 87 units when discharged into a 
confined right-angled channel. This result emphasises the 
necessity for confining streams of water whenever it is de- 
sired to receive the greatest pressure by arresting their 
velocity. Such streams will always endeavour to escape 
in the directions of least resistance, and therefore in a 
turbine means should be provided to prevent any lateral 
deviation of the streams while passing through their 
buckets. So with screw propellers the great mass of sur- 
rounding water may be regarded as acting like a channel 
with elastic sides, which permits the area enlarging as the 
velocity of a current passing diminishes. 

The experiments thus far described have been made 
with jets of an oblong shape and they give results 
ditfering in some degree from those obtained with 
circular jets. Yet as the general conclusions from 
both are found the same it will avoid unnecessary 
prolixity by using the data from experiments made with 
a circular jet of .05 square inch area discharging a stream 
at the rate of 40 ft. per second. This amounts to 52 lb. of 
water per minute, with an available head of 25 ft. or 1300 
foot-pounds per minute. 

The tubes which received and directed the course of 
this jet, were generally of lead, having a perfectly smooth 
internal surface, for it was found that with a rougher 
surface the flow of water is retarded and changes occur 
in the data obtained. Any stream having its course 
changed, presses against the body causing such change, 
this pressure increasing in proportion to the angle through 
which the change is made, and also according to the radius 
of a curve around which it flows. This fact has long 
been known to hydraulic engineers, and formule exist by 
which such pressures can be determined : nevertheless it 
will be useful to study these relations from a somewhat 
different point of view than has been hitherto adopted, 
more particularly as they bear upon the construction of 
screw propellers and turbines, and by directing the 
stream vertically into a tube #in. in internal diameter 
and bent so as to turn the jet horizontally, and placing 
the whole arrangement upon a compound weighing 
machine, it is easy to ascertain the downward pressure 
due to impact, and the horizontal pressure due to re- 
action. In theoretical investigations it may be con- 
venient to assume both these pressures exactly equal, 
and this has been done in the paper on screw propellers 
already referred to, but this brings in an error of no im- 
portance so far as general principles are involved, but one 
which entirely destroys much of the value, such researches 
might otherwise possess for those who are engaged in 
the practical construction of screw propellers or turbines. 
The downward impact pressure is always somewhat 
greater than the horizontal reaction, and any propor- 
tions between those two can only be accurately ascer- 
tained by trials. In these particular experiments the jet 
of water flowed 40 ft. per second through an orifice of .05 
square inch area, and in every case its course was bent to 
a right angle. The pressures for impact and reaction 
were weighed coincidentally with results given by columns 
1 and 2, Table II. 


TaBLeE II.—Jmpact and Reaction in Confined Channels. 





Number of columns... ate = 2. | & | 4 


4 2 
Description of Experiments. Impact, | ee | oie t-! i 








Smooth leaden tube 1} in. | | deg. 
mean radius .. Se oe 62 94.25 | 49 
Rough wrought-iron tube | 
i, .. om a ea 52 93.75 | 56.5 
Smooth leaden tuhe bent toa 
sharp right angle ‘ 40 81.5 | 60 





The third column is obtained by constructing a parallelo- 


measures of opposing sides, and it furnishes the resultant 
due to both forces. The fourth column gives the inclina- 
tion at which the line of impact must incline towards 
a plane surface, so as to produce this maximum re- 
sultant perpendicularly upon it; as the resultant given 
in column 8 indicates the full practical effect of impact and 
reaction. 

When a stream has its direction changed to one at right 
angles to its original course, and as such a changed direc- 
tion is all that can be hoped for by ordinary screw pro- 
pellers, the figures in column 3 should bear some rela- 
tionship to such cases. Therefore it becomes an inquiry 
of some interest as to what angle of impact has been found 
best in those screw propellers which have given the best 
results in practical work. Taking one of of the most im- 
proved propellers made by the late Mr. Robert Griftiths, 
its blades do not conform to the lines of a true screw, but 
it isan oblique paddle, where the acting portion of its 
blades were set at 48 deg. to the keel of the ship, or 42 deg, 
to the plane of rotation. . 

Again, taking a screw tugboat on the River Thames, with 
blades of a totally different form to those used by Mr, 
Griffiths, we still find them set at the same angle, namely, 
48 deg. to the keel, or 42 deg. tothe plane of rotation, 
An examination of other screws tends only to confirm 
these figures, and they justify the conclusion that the 
inclinations of blades found out by practice, ought to be 
arrived at, or at any rate approached by any sound and 
reliable theory, and that blades of whatever form must not 
transgress far from this inclination if they are to develop 
any considerable efficiency. Indeed, many favourable 
results obtained by propellers, are not due to their pecu- 
liarities, but only to the fact that they have been made 
with an inclination of blade not far from 42 deg. to the 
plane of rotation. 

Referring to column 4, and accepting the case of 
water flowing through a smooth tube, as analogous to that 
of a current flowing within a large body of water, it ap- 
pears that the inclination necessary to give the highest 
resultant pressure is an angle of 49 deg., and this corre- 
sponds closely enough with the angle which practical con- 
structions of screw propellers have found to give the best 
results. 

Until, therefore, we can deal with currents after they 
have been discharged from the blades of a propeller, it 
seems unlikely that anything can be done by alterations 
in the pitch of a propeller. So far as concerns theory, the 
older turbines were restricted to such imperfect results of 
impact and reaction as might be obtained by turning « 
stream at right angles to its original course; and the 
more scientific of modern turbine constructors may fairly 
claim credit for an innovation by which practice gave 
better results than theory seemed to warrant, and the con- 
sideration of this aspect of the question will form the con- 
cluding subject of the present paper. 

When a current passes round such a curve as the 
quadrant of a circle, its horizontal reaction appears as a 
pressure, which is the result of the natural integration of 
all the horizontal components of pressures, all of which 
act perpendicularly to each element of the concave 
surface along which the current flows. If now we add 
another quadrant of a circle to the curve, and so turn the 
stream through two right angles, or 180 deg., such a 
complete reversal of the original direction represents the 
carrying of it back again to the highest point ; 1t means 
the entire destruction of its velocity, and it gives the 
maximum pressure obtainable from a jet of water im- 
pinging upon a surface of any form whatsoever. 

The horizontal reaction already noticed is now con- 
fronted by an impact of the now horizontal stream as it is 
turned round the second 90 deg. of curvature, and reacts 
also vertically downwards. It would almost seem as if 
the first reaction should be exactly neutralised by the 
second impact from F to D, but such is not the case, as 
experiment shows an excess of the second impact over the 
first reaction, amounting to 6 units, and shows also that 
the behaviour of the stream through its second quadrant 
is precisely similar in kind to the first, only less in degree ; 
also the impact takes place vertically in one case and 
horizontally in the other. 

The total downward pressure given by the stream when 
turned 180 deg. is rt by experiment thus : 


Total impact and reaction from 
180deg. change in direction of } =132 units, 
current 


and by deducting the impact (71 units), as previously 
measured, the new reaction corresponds with an increase 
of 61 units above the first impact. It also shows an in- 
crease of 37.75 units above the greatest resultant obtained 
by the same stream turned through 90 deg. only. There- 
fore, in designing a screw propeller or turbine, it would 
seem from these experiments desirable to aim at changing 
the direction of the stream, so far as possible, into one at 
180 deg. to its original course, and it is by carrying out 
this view so far the necessities of construction will permit 
that the scientifically-designed modern turbine has 
attained to that pre-eminence whichit holds at present over 
all hydraulic motors. 

Much more might be written to extend and amplify the 
conclusions that can be drawn from the experiments de- 
scribed in the present paper, and from many others made 
by the writer, but the exigencies of time and your patience 
alike preclude further consideration of this interesting and 
important subject. 








CONTINUOUS BRAKES. 
To THE Epitor OF ENGINEERING. 
S1rr,—We engine drivers are pleased to see that the 
letter of one of us has found a placeinthe Times, and 
that you, Sir, have copied it, and say it is valuable. 





gram of forces, where impact and reaction form the 


‘Express Driver” has just put in words just what we all 
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think and feel. He has now got a brake on his train 
which he can trust his life to, and he is able to say how 
nice and comfortable he does his work—one turn of his 
wrist, and he has a brake block on every wheel. Now, 
Sir, I only wish I was in his fortunate position ; for some 
time I worked the Westinghouse brake and felt just as 
happy as he does, but _now after re-arrangement of traffic 
working, I am on trains without it. I am working the 
vacuum, and there is no feeling of safety or comfort with 
it. You see, Sir, there is no depending on it. Now on 
one occasion I was approaching a station, I tested the 
brake a mile off, it was all right then, when I put it on to 
stop at a platform the brake would not act, and the train 
ran the full length past the platform ; well, Sir, I was soon 
off the engine and found a ‘‘sack” cracked under the 
second coach. The inspector came to me two days after 
to inquire into it, and said Mr. (the superin- 
tendent) was determined to put a stop to these frequent 
failures, so I would have to be fined a day’s pay. Now, 
Sir, don’t you think it hard on us drivers that our directors 
give us a brake to work with which we know is not safe, 
and then when it fails we get fined? I do. I felt an 
interest in this failure, so I got a look at the Board of 
Trade return expecting to find it, but the company have 
not put it down, and when I look over the list I see lots of 
other failures, the same as mine are not put in the Blue- 
book. 

1 wish with your correspondent ‘‘ Express Driver” that 
directors would come and ride on the Hotplate with us 
and just see how things are, and how much we do want a 
good automatic brake for our safety as well as for the 
vassengers. I see by your paper that Mr. Moon and Sir 
i Watkin have been lately telling their shareholders 
which is the best brake. Now, Sir, I ask with all respect 
what do they know about it? You see it is our trade, and 
when we have worked first one brake and then the other, 
don’t you think we drivers ought to know which we can 
trust and which we can’t? and if I am told correctly 
neither Mr. Moon nor Sir E. Watkin have a Westing- 
house train on their lines, so I don’t just see how they can 
tell us much about it. I note in a paper that the oo 
chester, Sheffield, and Lincolnshire Company call the 
Westinghouse brake the ‘‘ Board of Trade” brake, but I 
say, Sir, it is the engine driver's brake, because it is the 
only one drivers dare trust their lives to, I, like “‘ Express 
Driver,” don’t wish to be discharged, so will not give you 
my name, but call myself, 

ANOTHER Express DRIVER. 





To THE EpiToR OF ENGINEERING. 

S1r,—I have read with very great interest the valuable 
details relating to continuous brakes which have been 
given by ** An Express Driver ;” the results of his twenty- 
one years’ experience cannot fail to be highly instructive. 
The good sound common sense written by this practical 
man, forms a striking contrast to the absurd statements 
recently made by Sir Edward Watkin and Mr. Moon 
upon the brake question. Details have lately been given 
in your columns of several failures of vacuum brakes, and 
the cry is still they come. For instance on Tuesday last 
(9 inst.), the up express from Liverpool, Manchester, and 
Leeds due at St. aes at 5.15 a.m., overran the plat- 
form at Leicester, past the signal at danger, and ran foul 
of the London Road Junction. The train was fitted with 
the ‘two minute leak-off bake.” Passengers felt the 
brake applied and the speed seemed fast reducing, when 
gradually the brake took no effect and the train ran 
forward through the station. The train was not delayed, 
the driver will be fined as usual, and there the matter 
ends. Such cases as these very frequently occur, but as 
‘leaking off” is part of the design and construction of the 
brake, it is not considered or returned asa failure. Now, 
I am of opinion that ‘leaking off” is a very great failure 
and a fatal defect. For an express train to overrun a 
station and foul of a junction is a very serious matter, and 
if, as frequently happens, a down goods train had been 
crossing from the down main to the goods line in front of 
the express (as I have constantly seen them do), a severe 
collision must have been the result of this failure. 

The advocates of vacuum brakes have often contended 
that the adoption of what they choose to call the ‘‘ uni- 
versal coupling” would render various forms of vacuum 
brakes interchangeable ; facts have, however, often proved 
the incorrectness of this'theory. Several instances have 
occurred of Great Western and Midland vehicles causing 
trouble on the North-Western and North Staffordshire 
Railways, the officials being seriously perplexed, as when 
one brake was applied the other came off, and vice versd. 
The two automatic vacuum brakes are said to work 
together perfectly, but in practice even they do not do so, 

On Monday (8th inst.) the 12.20 p.m. express from 
Leicester to St. Pancras was as usual fitted with the ‘‘two 
minute leak-off brake,” but in addition, a South-Western 
Company’s saloon carriage was attached near the tail of the 
train, the brake of which is not constructed to leak off. 
The vacuum brake was used to slacken speed near Luton, 
its power soon died away upon the Midland vehicles, but 
remained ‘‘on” upon the South-Western saloon, conse- 
quently this important train had to be stopped, the 
brake released by hand, and a delay of three or four 
minutes was thus caused. 

Cases have occurred of trains having to run without 
the use of the continuous brake, as no vacuum could be 
maintained ; for instance, on Thursday (4th) the 11.55 
a.m. express from Manchester to St. Pancras was delayed 
and had to be worked over part of the journey with hand 
brakes only. These are but a fair specimen of ordinary 
working on the Midland. During the past half-year I 
have seen failures, and been a passenger in trains when 
others have occurred, yet not one of these instances is 





reported or appears in the brake return lately issued. 
For purposes of comparison therefore the returns have 








been rendered practically useless, and the Act of 1878 


is fast becoming a dead letter. 
Iam, &c., 
CLEMENT E. Stretton. 
40, Saxe Coburg-street, Leicester, September 15, 1884. 








THE ELECTRIC LIGHT AT THE HEALTH 
EXHIBITION. 
To THE EpitorR OF ENGINEERING. 

Sir,—Allow me to correct a slight mistake you have 
made in your issue of ENGINEERING of the 12th inst. in 
describing the Victoria dynamo machine constructed by 
the Anglo-American Brush Electric Light Corporation, 
and exhibited at the Health Exhibition. 

On page 254 you say : ‘* There are, of course, as many 
neutral points in the commutator as there are magnet 
poles, and originally there was a brush at each neutral 
point, but, by a method invented by Mr. Mordey, one 
of the company’s engineers, all the brushes, except one 
pair, are dispensed with, and the difficulty and complica- 
tion which formerly existed are avoided ;” and again on 
page 255: ‘‘In addition to its simplicity, the Mordey 
method of connecting up multipolar machines has the 
advantage of allowing the brushes to be placed in an ac- 
cessible position, for out of the original six brushes any 
pair of positive and negative terminals can be retained, 
that is, they can be separated by either 60 deg. or 180 deg., 
as found most convenient.” 

In the early part of last year, being then engaged with 
Messrs. Paterson and Cooper, who made hectopolar 
dynamos,{I suggested the adoption of cross-connecting the 
coils on the armatures distant by an angle of 60 deg. This 
proving successful, I further suggested the adoption of 
two brushes instead of six, putting these, for the sake of 
convenience, distant by 60 deg. This second alteration 
also proved successful, increasing the output of the 
machine from 14 to 2 per cent., besides simplifying the 
working and reducing the cost of maintenance by an 
economy of brushes. 

One machine made by Messrs. Paterson and Cooper 
was worked successfully under my own direction at the 
Electrical Exhibition at the Royal Aquarium, West- 
minster, last year. A machine at that time working the 
lights at the Reform Club, Pall Mall, was altered by 
myself to this plan, causing a suspension of the lights for 
one evening in so doing. Another machine on this plan 
(acompound wound machine) was sent by Messrs. Pater- 
son to the works of the Anglo-American Brush Electric 
Light Corporation, and exhibited there in action, driving 
some 400 png lamps. The result of this experiment 
was not as successful as could be desired, in consequence 
of the resistance of the lamps not being exactly suited to 
the dynamo. Mr. Mordey was present at the time, tak- 
ing great interest in the experiments, and I drew his 
attention to my improvement of using two instead of six 
brushes. You are therefvre in error in describing the 
doing away with the four superfluous brushes as an inven- 
tion of Mr. Mordey’s, and as a novelty exhibited for the 
first time at the Health Exhibition. It would be interest- 
ing to know whether the Gulcher Electric Light Company 
have yet tried this plan of reducing the number of the 
brushes. I think it will be found to work with great 
economy with their machines. 

Trusting you will spare me space in your columns for 
this correction, 

I am, Sir, your obedient servant, 
H. Justus Eck. 
11 and 10, Dean-street, Holborn, W.C., 
September 15, 1884. 

[The date of Mr. Mordey’s patent is January 24, 1883, 
from which it would appear that his application had been 
filed some time before Mr. Eck’s idea was publicly 
shown.—ED. E.] 








INFLUX INJECTORS. 
To THE EDITOR OF ENGINEERING. 

Srr,—I have read the article in your issue of Septem- 
ber 5th describing the novel action of the influx injector, 
and now see a letter stating that an automatic injector 
at gl some years been made by Messrs. Fairburn and 

all. 

Without entering into the merits of the “‘ influx,” with 
which I am quite unacquainted, except from your de- 
scription, it nevertheless seems to me that if it can do 
what is claimed for it, it is an entirely different instru- 
ment from the injector of Messrs. Fairburn and Hall, 
which in practice I have found to be a fair ordinary 
injector, but without any automaticity in its action; 
indeed, the arrangement of its nozzles would seem to 
preclude any such action, but on this point I shall be 
glad to te enlightened by those who understand the 
subject better. 

Yours truly, 
CuaRLEs Dixon. 
Park Row, Leeds, September 16, 1884. 








TRIAL TRIPS AND LAUNCHES. 

On Friday, 5th of September, Messrs. Napier, Shanks, 
and Bell, Yoker, near Glasgow, launched the Nagato 
Maru, a spar-decked, steel screw steamer of about 1810 
tons, built to the order of the Union Steamship Company, 
of Japan. She measures 265 ft. by 354 ft., and has a cellular 
double bottom. Her engines, which are being supplied by 
Messrs. James Howden and Co., Glasgow, are of the direct- 
acting compound type, the cylinders being 36 in. and 68 in. 
in diameter, respectively, with stroke of 44 in. They are of 
250 horse-power nominal. For the same owners there 
have been built within the past year and a half, and nearly 





all on the Clyde, no fewer than seventeen steamers of a 
total of 24,500 tons, and representing 520,300/. 

On the same day, the magnificent steel screw steamer 
Chusan, the last of four vessels which Messrs. Caird and 
Co., Greenock, contracted in the early part of last year to 
build for the Peninsular and Oriental Steam Navigation 
Company, went down the Clyde on her official trial trip. 

She is a vessel of nearly 5000 tons gross register, and 
measures 400 ft. by 45 ft. by 31 ft. 6in.; her displace- 
ment on a draught of 25 ft. is 8800 tons, while on a 
mean draught of 23 ft. she will carry 4060 tons of dead 
weight. er measured capacity is 19,000 cubic feet. 
Accommodation is provided on the main deck for 109 
first-class passengers, and on the lower deck for 44 
second-class. The lighting, ventilation, and mechanical 
appliances with which the vessel is fitted are prac- 
tically perfect. The engines, supplied by the builders, 
are of the inverted direct-acting compound type, indi- 
cating 3750 horse-power, the cylinders being 52 in. and 
96 in. in diameter respectively, with stroke of 56 in. 
There are three double-ended steel boilers, fitted with 
eighteen Fox’s corrugated furnaces, and all designed to 
carry a working pressure of 90 lb. of steam. The vessel 
is fitted throughout with incandescence electric lamps by 
Messrs. Siemens Brothers, London. On the measured 
mile a mean speed of 15 knots was attained, or one knot 
above the guaranteed speed. 





By a somewhat strange coincidence two splendid 
steamers for rival New Zealand liaes were launched on 
the Clyde on Monday, the 8th inst. One was the 
Kaikoura, the fourth vessel of the same kind built by 
Messrs. John Elder and Co. for the New Zealand 
Shipping Company. She measures 420 ft. (between 
perpendiculars) by 46 ft. by 33 ft. 4 in., and is a 
vessel of 4650 tons gross register. On the spar and 
main decks together she will have accommodation 
for 87 first-class passengers, and there will also he 
excellent accommodation for 32 second-class and 250 
third-class passengers. The engines, which will in- 
dicate 4000 horse-power, will be supplied by three 
cylindrical double-ended multitubular boilers, made 
of steel and fitted with eighteen of Fox’s corrugated fur- 
naces, the working pressure being 110 lb. per square inch. 
The other vessel was the Tainui, of about 5000 tons gross, 
built of steel and measuring 420 ft. by 46 ft. by 32 ft. She 
is sister ship to the Arawa, and was built by Messrs. 
William Denny and Brothers, Dumbarton, for the Shaw, 
Saville, and Albion Company, of London, having been 
expressly designed for their London and New Zealand 
line. She has a cellular double bottom capable of con- 
taining 840 tons of water ballast. Her accommoda- 
tion is designed for 95 first-class, 52 second-class, and 
670 adult steerage passengers. The guaranteed speed is 
124 knots at sea on the voyage. The engines are of the 
tandem triple-expansion four-cylinder type, working with 
steam at an initial pressure of 160 lb. per square inch, and 
the cylinders being two of 71 in. diameter, one of 61 in., 
and one of 37 in., with a stroke of 5 ft. 





On Monday, September 8, the screw steamer Bordeaux, 
lately launched by Messrs. Ramage and Ferguson, Leith, 
went on her trial trip on the Forth, and attained a mean 
speed of 11 knots per hour, which was considered satis- 
factory. She is owned by the Loire and Thames Transit, 
and is intended for their trade between St. Nazaire and 
London. Her engines are of 410 effective horse-power, 
and the working pressure of steam is 90 lb. per square inch. 

The screw steamer Bormida, which was launched some 
weeks since by Messrs. Burrell and Son, Dumbarton, ran 
her official trial trip on the Clyde on Tuesday, the 9th 
inst. She is owned by the Societa Italiana di Trasporti 
Marittimi Raggio, of Genoa, and is a vessel of about 3000 
tons gross; she measures 320 ft. by 37 ft. by 27 ft. 6 in., 
and is fitted with engines (by Messrs. Duncan, Stewart, 
and Co., Glasgow) of 1400 horse-power indicated. On the 
measured mile a speed of fully 12} knots was attained on 
the very moderate coal consumption of 18 tons per twenty- 
four hours, the vessel’s carrying capacity being 3400 tons. 


Messrs. Scott and Co., Bowling, on the 11th inst., 
launched the James Mutter, a finely-modelled iron screw 
steamer, measuring 100ft. by 19ft. by 9ft., which has 
been built to the order of Messrs. W. and J. Mutter, 
Glasgow, for their Islay trade. She is being supplied 
with engines by Messrs. William King and Co., Dock 
Engine Works, Glasgow. 





The new Allan Line steamer Siberian, lately launched 
from the yard of the Govan Shipbuilding Company, made 
her official tria] on Saturday, the 13th inst. An average 
Hg of 13 knots per hour was attained on the measured 
mile, 





On the same day, the steel screw steamer Rivas, a vessel 
of 2800 tons gross, and measuring 300 ft. by 42 ft. by 
28 ft. 3 in., had her official trial trip on the Clyde. She 
was built and engined by Messrs. Alexander Stephen and 
Sons, Glasgow, and owned by Senor Martinez delas Rivas, 
of Bilbao, and has been specially designed for the Bilbao ore 
trade—carrying ore and pig iron to the United Kingdom 
and other countries and coke back to Spain. On the mea- 
sured mile she attained a speed of 11.36 knots. Her 
engines have cylinders of 38 in. and 68 in. in diameter, 
respectively, with 48 in. stroke, and working at a steam 
pressure of 90 lb. per square inch. 





INTERNATIONAL INVENTIONS EXHIBITION, 1885.—The 
latest date for sending in applications for space has been 
extended from October 1 to November 1, 
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, flooding of the up-country. For the first object 


the permanent dry weather level of the whole system 
is being raised some feet, and as this would natu- 
rally raise the flood level if taken alone, special 
arrangements have been made to facilitate the escape 
of flood waters. From Belleek to the Atlantic there 
is a short river of only a few miles in length, but with 
an exceedingly steep fall, 150 ft., so great that it is 
entirely useless for purposes of navigation, as it is 
broken into rapids and cascades, so that once the 
waters from the lake system enter it they may flow 
away with the greatest possible rapidity. At the 
head of the first or Belleek falls, Mr. Stoney’s sluices 
are situated about two miles down the river from 
the foot of the lake at Roscoe. They perform the 
function of a weir, that is, they back up the inland 
waters, but unlike a weir they form no obstruction to 
floods, and do not give rise to any deposit of silt re- 


| quiring to be periodically removed. When the gates 


are raised the water flows beneath them, producing a 
scour, cleaning the bed, and escaping with a velocity 


| due to the head behind it, instead of falling lazily over 


a weir to waste its energy in foam and eddies. 
The river is commanded by four gates (Fig. 1), 


On the present and opposite pages, and on page | of 4, Westminster Chambers, London. These works | each with a span of 31 ft. between the roller bear- 


272, we illustrate a novel and very noteworthy set of | are designed to maintain and improve the naviga- | ings and a height of 14 ft. 6in. The clear span of 
sluices lately erected at the Lough Erne Drainage | tion of the chain of lakes which have their outfall | each gate is 29 ft. 2 in., and its weight, which 


Works from the designs of Mr. F. G. M. Stoney, | at Belleek, and at the same time to prevent the ' is uncounterbalanced, 13 tons. A clear lift opening of 
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9 ft. can be obtained at each. The distinctive feature 
of Mr. Stoney’s system is the use of free roller bearings. 
The water pressure, which is from 80 to 100 tons, is 
transmitted to the buttresses through free rollers on 
which the gate runs in rising and falling, and so per- 
fect is the arrangement that each sluice can be raised 
by one man without difficulty. The rollers, which are 
shown in Figs. 3, 9, and 10, and toa larger scale in 
Fig. 14, page 268, are independent both of the gate and 
the pier, and as they roll between the two they rise 
and fall at half the speed of the sluice. They are 
mounted in a frame which is suspended from the bight 
of a chain passing round a pulley at its top. One end 
of this chain is fixed to the abutment, and the other is 
made fast by an elastic connection to the gate, and 
thus as the door rises and falls the rolling frame is 


sustained by the chain, and prevented from falling | 


down when the gates are free from water pressure. 
The rollers run between vertical rails carried on the 
ends of the sluices and fixed in grooves in the stone- 
work of the pier (Fig. 10, page 272). Both rails are 
capable of being adjusted (Fig. 14) to allow the 
rollers to obtain a fair bearing upon them. That on 


the sluice, which is in the form of a box girder, is | 


pivotted at the top and bottom, while that on the 
masonry (Fig. 14) is provided with a compound face 


likewise secured (Fig. 15) at its two extremities, and | 


can rock ina Y groove in a fixed casting behind it. 
By this arrangement both rails can be fixed accurately 
parallel with each other, even if the mason should 
have failed to work exactly to the drawings. 

The sluices themselves are wrought-iron framed and 
plated structures (Figs. 8 and 9) supported by two heavy 
trussed beams on the rear side (Figs. 1, 2, and 3). A 
diagram of the strains in the truss is given in Fig. 11, 
with the load on each part marked in tons. 
the beams and the door are seven } irons which trans- 
mit the strain to the trusses. These latter are tied to- 
gether by vertical rods (Fig. 3) at their outer angles, 
and are steadied by suspenders which, as shown in 


Between | 


the second span of Fig. 1 and in Fig. 10, may be easily 
mistaken for part of the truss. 

Each sluice is suspended by two screws (Fig 4, page 
269), situated in a vertical plane passing through its 
centre of gravity. These engage with nuts, each of 
which is mounted on the top of a tube rising from the 
compression member of the truss (Figs. 3 and 9), and 
secured to it by six tie-bolts (Fig. 8). The upper 
part of the screw is defended from dirt by a tube which 
telescopes with the one bearing the nut, and carries a 
bevel-wheel which is rotated by means to be described 
later. To render the junction of the door and the | 
masonry water-tight, each is provided with a planed 
cast-iron face (Figs. 10and13), set out at an angle to each 
other, and to the centre line of the stream. Between 
these two faces there stands a turned wrought-iron 
rod suspended from the top of the gate, in suck a way 
that it can accommodate itself to the best position in 
| the angle into which it is forced by the water pressure. 
| This forms a most satisfactory joint without leakage, 
and is one which while exceedingly simple allows for | 
the variations arising from expansion and contraction, 
and from the maladjustment of masonry, &c. The sill 
consists of a planed cast-iron beam fixed in concrete 
| (Fig. 3), and the edge of the front plate of the door de- 
scends hard on to it. 

The lifting appliances are shown in Figs. 4 to 7, 
and can be operated either by hand or power, the 
motor in the latter case being a turbine in the left- 
, hand pier (Fig. 1). The whole of the piers are carried 

up to a sufficient height to allow the gates to be lifted 
| 9 ft., anda light lattice girder bridge is thrown across 
| them. Along the whole length of this bridge a line 
shaft is carried from the turbine, being connected to 
| the vertical shaft by bevel wheels so arranged that it 
can be rotated in either direction. Motion from this 
| shaft can be communicated to the screws of any or all | 
of the gates. These screws are of such a pitch that | 
| when they are free the sluices will just run down | 
| under the impulse of their weight at a speed which | 


Transverse Sketion on lane ‘A B. 
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| at the sill. 
| weighted lever (Fig. 4) which can be raised and lowered 
| by a hand screw. 
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does not require the application of the brake. At the 
top of each screw is a bevel wheel which carries the 
whole weight of the sluice upon its boss. To render 
the friction as light as possible, this boss rests upon 
an antifriction bearing (Figs. 16 and 17, page 268) 
consisting of a number of conical rollers running be- 
tween two coned surfaces, one on the wheel and the 
other on the bearing. These rollers are enclosed by a 
steel ring, against which they bear endwise, and are 
alternately larger and smaller in diameter. The large 
ones carry the load, the intermediate small ones 
serving as distance pieces only. The reason of this 
arrangement is that if all the rollers were the same 
size, their contiguous surfaces,“which run in opposite 
directions, might grind together; the small rollers 
being free, willrollin unison with the bearing rollers 
on each side of them. These two large bevel wheels 
are geared together by pinions and a cross shaft, which 
carries a large spurwheel near its centre. This wheel 
can be driven either by a pinion and crank handle, or 
by a similar pinion on the line shaft. The former can be 
sliddeninand out of gear, whilethe latter is provided with 
a friction clutch whichisautomatically released when the 
gate reaches the top ofits travel, or just before it arrives 
The clutch is normally held in gear by a 


From each end of the lever there de- 
pends a rod, one descending to the level of the top of 
the sluicein its highest position, and the othercarrying 
a stop ata point corresponding to lowest position of the 
sluice. When the limit of the travel has been gained 
in either direction the weight is liftedand the gear 
stopped. In lowering, this is set to take place a few 
inches above the sill, and the remaining distance is 
closed by hand, to prevent the chance of over- 
winding. 

All the details are so clearly shown in the engray- 
ings that very little description is needed to make 
them intelligible. The sluices have already been at 
work for over a year most successfully, giving perfect 
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satisfaction. Each gate can be lifted by one man, 
and when allowed to run down by itself, falls at a 
moderate velocity, which can be instantly arrested. 
The joint at the sides and sill is practically perfect, 
while the immense power for discharging floods which 
is placed in the hands of the engineer of the works by 
this arrangement, is shown by the fact that if the 
waters be dammed back until they reach the top 
of the sluices, and the channel below is dry, the level 
of the river is raised 6ft. two miles away within 
twenty minutes of the time the gates are lifted. 
Sluices have an immense advantage over fixed weirs 
as they allow the navigational authorities and the 
mill owners to raise the minimum level several 
feet, with the advantage to the latter of greatly 
increased head and power, and the ability of 
letting storm waters past with increased facility. 
In fact in most cases the miller might, without 
flooding the country, raise the summer level to a 
height corresponding with the surface level of flood 
waters passing over his weir, because he has the 
power, in this form of movable weir, of raising the 
sluices, and allowing the floods to escape at greatest 
advantage, and because of the initial velocity due to 
the head being preserved, there will be a minimum 
of back water. In this manner the water power of the 
country might be increased, with a decided advantage 
to the drainage capacity of the rivers. 

These sluices can easily be counterbalanced and 
rendered automatic, while, at the same time, they 
are under perfect control. The pressure of 80 or 100 
tons is practically not perceptible in the working of 
these sluices, as it seems to take no more force on 
the handle to start the gates when there is 14 ft. 6 in. 
head on one side and no water on the other, than when 
the gate is raised in air. 

The Lough Erne Drainage Works have been under 
consideration some eighteen years, and the project has 
been revised and kept alive, and finally brought to a 
practical issue by the persistent energy of Mr. J.G. V. 
Porter, of Bellise, and under the guidance of Mr. James 
Price, Dublin, chief engineer to the Lough Erne 
D:aiuage Board. The sluices were erected at Belleek in 
the summer of 1883, under the personal superintend- 
ence of Mr. F. G. M. Stoney. 








BLOCK-SETTING MACHINE. 


THE recent visit of the Prince of Wales to Newcastle, 
and the successful opening of the Albert Edward 
Dock at Coble Dene, has attracted a great deal of atten- 
tion to the extensive improvements which the Tyne 
Commissioners have effected on their river, and to the 
large works which are still in progress there. Of 
primary importance amongst these works are the two 
great piers which run far out to sea on the north and 
south sides of the rivermouth. These piers are mainly 
composed of concrete blocks placed and bonded with 
concrete hearting, and when it is understood that a 
large proportion of these blocks weigh about 40 tons, 
the block-setting plant used to put them in position 
becomes of considerable interest; for long after the 
commencement of the work the blocks were set by 
overhead travellers running on staging supported by 
piles, and this method of construction is for the present 
still in use on the south pier. 

On the north pier, the staging and traveller method of 
setting has been superseded for some time by the 
more modern plan of using a ‘‘block-setting ma- 
chine,” and Mr. Messent, the engineer to the com- 
missioners, must be congratulated on having designed 
and set to work the largest ‘* block-setter” in existence, 
a machine that has rightly earned its title of ‘‘ Mam- 
moth,” and we think that our readers will be much 
interested in the engraving and description of this 
machine that we give on page 276. 

The main structure of the Mammoth, including the 
under carriage, girders, jib, bracing, and truss work, 
were made in the Tyne Commissioners’ own yard and 
workshops. The whole of the machinery, engines, 
boiler, gearing, and travelling carriage, and also the 
great revolving turntable, were constructed under Mr. 
Messent’s superintendence by Messrs. Stothert and 
Pitt, of Bath, who for many years have made block- 
setting and harbour-making plant a specialty. The 
radius of the Mammoth 1s 92 ft. and the load 40 tons 
to 45 tons ; we believe that this is by far the longest 
radius that has been used with a travelling crane in- 
tended to lift such heavy loads. The engraving is 
taken from a photograph of the machine in actual 
work and shows clearly the general design. 

The machine travels on two rails, one laid on the 
inside edge of the pier, and the other on the outside 
parapet; on the under carriage a system of heavy 
girders is placed to carry the large circular roller 
path, on which the whole of the superstructure re- 
volves. This roller path is 34 ft. in diameter, and on it 
runs a ring of fifty-two live rollers. The circular move- 
ment is produced by a pinion gearing into the large 
spur ring seen in the engraving. 

The whole of the motions are worked by steam, viz., 
the lifting, slewing, and racking in and out from the 





eee radius of 92 ft. to the minimum radius of 
20 ft. 

For block setting, great accuracy and steadiness of 
motions are essential, especially in lowering the blocks 
into place; the Mammoth was therefore fitted with 
the patent hydraulic brakes of Mr. W. Matthews ; 
these brakes act by compressing water in cylinders 
in front of pistons, an arrangement being provided 
by which the escape can be adjusted with extreme 
nicety, and the descent of the heaviest loads regu- 
lated with the greatest accuracy ; the hydraulic 
brakes have been exclusively applied for block-setting 
machines, and have worked exceedingly well in 
practice. 

The Mammoth, when in complete working trim, 
weighs with load about 300 tons, but the weights are 
so well balanced that, when the machine is being 
slewed at a good speed, the motion is almost imper- 
ceptible, and the Mammoth can be handled as quickly 
or easily, and much more quietly, than an ordinary 
steam crane. 

The large brackets shown on the jib, carry an in- 
genious arrangement of chain porters which are 
opened by the frame seen on the travelling carriage. 
The large side timbers used for stiffening the jib beams 
are of interest, from the splendid pieces of Vancouver 
pine used in their construction ; we believe that 
timbers were procured of the unusual scantlings of 
2.8ft. by 2.8 ft. by 98 ft. long. It will give some 
notion of the force of the sea at Tynemouth when we 
say that one of the large brackets previously men- 
tioned was broken during a storm, and that some- 
times the whole machine disappears in a cloud of 
spray. 

We understand that the Mammoth has been so suc- 
cessful in actual work that a duplicate machine is in 
course of construction by the commissioners for the 
south pier, the machinery for which is again entrusted 
to Messrs. Stothert and Pitt. 





GLASS ROLLING TABLE. 


WE publish on page 277 an illustration of a machine 
constructed by Messrs. Robert Daglish and Co., St. 
Helens’ Engine Works and Foundry, for rolling out 
cast glass into sheets. As will be seen the table is 
portable, being mounted on four wheels so that it can 
be moved with ease to any part of the glass works. The 
moulding tables are of cast iron, and of widths vary- 
ing from 2ft.9 in. to 4 ft.2in. The surface is either 
plain, ribbed, checkered, or formed with any device 
which it is desired to impress on the glass. On each 
side of the table a rack is mounted on the frame of the 
carriage, and gearing into each rack is a toothed 
wheel mounted on a shaft, which also carries a plain 
iron drum the width of the table. The melted glass is 
poured on the table in front of the roller, which is then 
passed to and fro by means of the handwheels shown, 
and the glass is thus spread out into a sheet. An ad- 
justable guide is placed at the back of the roller to 
regulate its travel, and means are provided of vary- 
ing the thickness of the sheet rolled. 











THE ALBERT BRIDGE FLOUR MILLS. 

WE publish on ourtwo-page platetwo vertical sections 
of the Albert Bridge Flour Mills, Battersea. In our 
next issue we shall give the remaining views and a de- 
tailed description of the whole. For the present it will 
be sufficient to say that these mills are the property of 
Messrs. Marriage, Neave, and Co., corn millers, and 
that they were built to the designs of Mr. Fred. 
Bath, of London and Salisbury, while the machinery 
was supplied by Messrs. Thompson and Williamson, 
Wakefield. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s warrant 
market was rather firmer, with transactions reported on 
forenoon ’Change at 41s. 54d. and 41s. 6d. cash, also at 
41s. 74d. and 41s, 8d. one month, the close being buyers at 
the lower quotations and sellers wanting 4d. per ton 
higher. Sligitly better prices prevailed in the after- 
noon, the market closing nominally at 41s. 6$d. cash, 
and 41s. 8$d. one month. Up to 41s. 7d. cash was paid 
on Friday forenoon and 41s. 9d. one month, which were 
the prices asked by sellers at the close, with buyers offer- 
ing 4d. per ton lower. In the afternoon a little further 
advance was made, sellers at the close wanting 41s. 74d. 
cash and 41s. 94d. one month and buyers at 4d. lower per 
ton. The market was again strong on Monday, and the 
closing prices showed a gain of another 1d. per ton from 
last week’s closing quotations. A fair amount of business 
was done. Transactions were reported in the forenoon 
at 41s. 7d., 41s. 64d., and up to 41s. 74d. cash, also at 
41s. 8$d. up to 41s. 94d. one month, the close being sellers 
at the top prices and buyers offering 4d. per ton less. In 
the afternoon the prices ran up to 41s. 8d. cash and 41s. 10d. 
one month for sellers, with buyers offering 4d. per ton 
lower at the close. Yesterday’s warrant market was very 
strong, and at one time prices showed a gain of 24d. per ton, 
but a pressure of holders to realise led to 2d. of that gain 








being lost bythe close. Business was done in the morning at 
from 41s. 8d. up to 41s. 10d. cash, and from 41s. 10d. up to 
41s. 114d. one month, the closing quotations being 41s, 10d. 
cash and 42s. one month for sellers, with buyers offering 
4d. lower per ton. The quotations in the afternoon 
ranged from 41s. 10d. and 41s. a down to 41s. 84d. 
cash, and from 42s. and 42s. O}d. down to 41s. 10d. one 
month, the market closing with sellers at 41s. 84d. cash 
and 41s, 104d. one month, and buyers at 4d. less. Very 
little change took place to-day, the prices ruling both 
forenoon and afternoon being 41s. 8d. to 41s. 84d. cash and 
41s. 10d. to 41s. 104d. one month, with sellers at the close 
in the afternoon asking the top quotations, and buyers 
near. No doubt the speculative department of the market 
has become somewhat more decided latterly, but much of 
the buying reported from day to day is to cover over sales, 
as the public still continue to hold quite aloof from the 
market, which is almost entirely in the hands of the 
regular members of the trade. The leading feature of the 
past week has been an increased demand for special 
brands, the makers of several of which have sold fair 
parcels for delivery over the next month. Some of the 
** specials” have advanced in price from 2s. to 4s. per 
ton in consequence of the improved demand for them, 
and a feeling is now arising that founders and other 
users of Scotch brands may turn their attention to 
the use of hematite pig iron, the price of which is 
— lower than the ‘‘ specials” referred to, while 
the quality is quite suitable for many purposes. The 
state of trade generally is practically unchanged, for 
though the German requirements have been on a 
somewhat larger scale — more especially as regards 
special brands -—the demand for the United States 
shows no signs of improvement. There are now again 
94 blast furnaces in actual operation, one having been 
damped down at Summerlee Iron Works. At‘this time 
last year there were 115 furnaces blowing. Last week’s 
shipments from all Scottish ports pice to 13,167 tons, 
as compared with 12,978 tons in the preceding week, and 
10,311 tons in the corresponding week of 1883. They in- 
cluded the following : United States, 1210 tons ; Canada, 
2142 tons ; Australia, &c., 420 tons; France, 120 tons ; 
Italy, 1153 tons ; Germany, 2931 tons; Russia, 183 tons ; 
Holland, 457 tons ; Belgium, 210 tons; and other countries, 
lesser quantities. The stock of pigiron in Messrs. Connal 
and Co.’s public warrant stores yesterday afternoon 
stood at 584,527 tons, as compared with 584,922 tons 
yesterday week, showing a decrease of 395 tons over the 
week, 

Casting a Large Anvil Block.—At the new basic steel 
works of Messrs. Merry and Cunninghame, Glengarnock, 
there has just been cast, under the superintendence of 
Mr. Finlay Finlayson, engineer for the works, the anvil 
block for the 10-ton steam hammer. The block contains 
215 tons of metal, and is the heaviest that has been cast 
in Scotland by about 30 tons. Messrs. Miller and Co., 
Coatbridge, sent two of their men to make the mould, 
= the whole operation was completed without a 

itch, 


New Shipbuilding Contracts.—Messrs. Caird and Co., 
Greenock, have just concluded acontract with the Penin- 
sular and Oriental Steam Navigation Company tv build 
another large steamer for that company, much the same 
as the Tasmanian and the Chusan, which have lately 
been handed over to the same owners. The announce- 
ment of that contract has been good news to many of 
Messrs. Caird’s workmen, who were nearly all going idle 
for want of work. Messrs. A. M‘Millan and Son, Dum- 
barton, have secured a contract to build a sailing vessel 
of 1000 tons net register for Messrs. Thomson, Dickie, and 
Co., Glasgow. She is to be fitted out for the East Indian 
and Australian trades. A few days ago Messrs. Russell 
and Co., Greenock and Port-Glasgow, who have for a 
long time back been exceedingly busy, laid down the keel 
foran 1800-ton iron ship, for Messrs. P. Denniston and Co., 
Glasgow. 


Large Exportation of Flooring.—Last week the barque 
Berwickshire, of Glasgow, 900 tons, left the port of Mont- 
rose for Melbourne, with upwards of 1000 tons of flooring 
boards, shipped by Messrs. Ltobert Millar and Sons, 
timber merchants, 


Aberdeen Water Works.—It is proposed by the Water 
Committee of the Town Council of Aberdeen to apply in 
the ensuing session of Parliament for a Bill authorisin 
them to provide an additional supply of water ata tota 
estimated cost of 80,000/. The intention is to construct 
two new reservoirs at Mannofield, two new middle service 
reservoirs at Hill of Pitfodils, and to lay down a pump- 
ing station at Cults. When these proposed works are 
carried into execution the supply of water taken from the 
River Dee at the intake wil be increased from six to 
eight million gallons per day. 


Opening of New Coal Seams.—On Saturday last, Messrs. 
Gardner and Sons, of Meiklehill Colliery, near Kirkin- 
tilloch, reached the Kilsyth coking coal seam in the new 
pit, which they have been sinking during the last two 
years. The coal was found to be 34 ft. in thickness, and 
of the usual first-class quality of steam or coking coal. 
The area owned and leased by Messrs. Gardner extends to 
500 acres, and it is estimated that it will yield 24 millions 
of tons of this famous coal. This quantity will allow of 
a large output for many years, and will contribute largely 
to the prosperity of the district. The depth of the new 
pit is nearly 150 fathoms, and it is noteworthy that 
during the whole time it has been sinking not a single 
accident has occurred. 


Monkland Iron and Coal Company.—In the report just 
issued by the directors of the Monkland Iron and Coal 
Company, it is stated that the accounts show that the 
loss for the past year has been 26,1701. 4s. 6d., making 
with the preceding year’s loss a total of 46,861/, 16s. 11d. 
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A very desponding view is taken of the present position 
and future prospects of the company. 


The Steel Company of Scotland.—The annual meeting 
of the shareholders of this company was held to-day, 
when a fairly satisfactory report was submitted by the 
directors, its leading feature being a recommendation to 
declare a dividend of 74 per cent. In moving the adop- 
tion of the report, the chairman (Mr. Charles Tennant, 
M.P.) made a satisfactory statement regarding the con- 
dition of the works, and the prospects of the steel trade. 


NOTES FROM THE SOUTH-WEST. 
Lilwydarth Tin-Plate Company. — This company, of 
which Mr. D. Gray is managing director, has purchased 
the tin-plate works at Caerleon, which have been idle for 
some years, 





Newport.—The best qualities of steam coal are those 
which have been in most demand ; for secondary qualities 
the inquiry has continued weak. The improved tone in 
house coal has been confirmed. Ironore has continued quiet. 
Last week’s exports of manufactured iron were 220 tons 
to Rio Grande, 1805 tons to Buenos Ayres, and 20 tons to 
Smyrna. There is not much change to report in iron. 
The tin-plate trade has become somewhat quieter. Last 
week’s coal clearances 60,591 tons. From Bilbao, there 
arrived 4000 tons of iron ore, and 6075 tons came to hand 
from other sources. 


Exeter and the Great Western Railway.—At a meeting on 
Thursday of the Exeter Chamber of Commerce it was 
resolved to join with other bodies in preparing statistics 
to lay before the Railway Commissioners with reference 
to the fares and accommodation on the Great Western 
Railway below Bristol. The rates and fares are alleged 
to be higher and the accommodation worse than those 
beyond Bristol. 


Cardif.—During the past week the steam coal clearances 
again reached a satisfactory total. Steam coal continues 
to be quoted at from 10s. to 11s. per ton. The small 
coal market continues somewhat quiet. House coal is in 
fairly good request. The patent fuel market maintains a 
satisfactory tone ; the foreign shipments have been heavy, 
and the works continue to be well supplied with orders. 
The iron ore market is without alteration. Last week’s 
clearances comprised 151,781 tons of coal, 1204 tons of 
iron, 4550 tons of patent fuel, and 800 tons of coke. 
From Bilbao, there arrived 6739 tons of iron ore, and 
375 tons came to hand from other sources. 


Working Stock on the Great Western Railway.—In the 
course of the half-year ending June 30, 1884, the Great Wes- 
tern Railway Company expended 86,164/. for additional 
working stock. This expenditure carried the aggregate 
outlay made by the company for working stock to the 
close of June, 1884, to 8,324,915/. At the close of June, 
1884, the company owned 1577 locomotives, 785 tenders, 
4588 vehicles used in the coaching department, and 37,425 
vehicles used for the conveyance of merchandise and 
minerals. In the course of the current half-year, it is pro- 
posed to expend a further sum of 110,000/. for additional 
engines, carriages, wagons, Xe. 

The Tin-Plate Trade.—Steel plates are better. Wasters 
of charcoal, coke, steel, and ternes are sold cheaply and 
bought largely. 

Permanent Way onthe Londonand South- Western Railway. 
—In the course of the half-year ending June 30, 1884, the 
London and South-Western Railway Company expended 
152,262/. in the maintenance and renewal of way and 
works, as compared with 146,746/. expended under the 
same head in the first half of 1883. The length of line 
maintained in the first half of this year was 708 miles 
394 chains, as compared with 707 miles 50} chains in the 
first half of 1883. It should be observed, however, that 
505 miles 69 chains of double line were maintained in the 
first half of this year, as compared with 498 miles 29 chains 
in the first half of 1883. The cost of the materials used 
in the first half of this year was 51,559/., as compared 
with 49,134/. in the corresponding period of 1883, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Messrs. William Jessop and Co.’s Dividend.—The direc- 
tors of Messrs. William Jessop and Co., Limited, have 
declared an interim dividend for the half-year of 15s. per 
share, payable on the Ist of October. 


Tennant Brothers, Limited.—The annual report of the 
directors of this company states that there is a balance of 
75687. 8s. 1d., which, after payment of interest on mort- 

ages, leaves 5044/. Os. 9d., making, with 187/. 7s. 3d. 
rought forward from the previous year, the sum of 
5181/. 8s. available for dividend. The directors recom- 
mend the payment of a dividend of 5/. per cent. per 
annum, free of income tax, on the paid-up capital. This 
dividend will absorb 4998/. 17s. 5d., leaving 182/, 10s. 7d. 
to be carried forward to next year. 


Belper Gas and Coke Company.—The directors of this 
company at their monthly meeting resolved to reduce the 
price of gas, on and after the Ist of October, 6d. per 
1000ft. This reduction, which is to come into operation 
on the Ist proximo, will bring the price down to 3s. 3d. 
per 1000 ft., subject to very liberal discounts. This 
makes the third reduction within three years. The 
company also contemplate supplying to their customers 
either on hire or purchase, the most improved cooking 
stoves and appliances. The directors are of opinion that 
no company of a similar status to this are supplying gas 
at so cheap a rate as proposed. 


Threatened Strike at the Barrow Collieries, Barnsley.— 





The whole of the colliers employed at the Barrow Hema- 
tite Collieries in the Silkstone and Parkgate seams have 
given in their notices to leave their work in fourteen days, 
and the company on their part gave fourteen days’ notice 
to all the day men and lads in their employment. The 
men have given notice because of a dispute which has 
arisen as to the mode of working the Thorncliffe seam at 
the colliery, the company desiring to work only the south 
side of that seam with two colliers in each working place, 
formerly worked in by onecollier and his trammer. Alto- 
gether about 1000 men and lads are affected by this 
affair. 

The Masborough Chemical Company.—On Thursday 
about forty men ceased work in the alum department of 
the Masborough Chemical Works, but the sulphuric acid 
branch will be continued for a short time longer. The 
proposed closing of the works is in consequence of an 
order of the Court of Chancery to close the liquidation 
proceedings. Steps are being taken to find a purcha3er, 
and, if successful, the works will not long remain idle. 


Leeds Corporation Stock.—A special meeting of the 
Leeds Town Council has been held for the purpose of 
authorising a further conversion of the floating debt of the 
Corporation into funded stock. The mayor (Alderman 
Woodhouse) presided. In replying to a letter from the 
town clerk of Leeds, conveying the decision of the 
Council in regard to supplying water outside the borough, 
the town clerk of Bradford wrote: ‘*The result is no 
more than was expected at the hands of so honourable a 
body of gentlemen as your Corporation.” Alderman 
Boothroyd, chairman of the;Finance Committee, moved 
resolutions authorising the conversion of any perpetual 
annuities issued by the Corporation, or any portion of 
their debt now subsisting on security of outstanding 
mortgages or bonds of the Corporation, not exceeding 
altogether the sum!of 250,000/., into debenture stock of the 
Corporation of the like amount, to be called ‘‘ The Leeds 
Corporation Consolidated Debenture Stuck,” the whole of 
such stock to be redeemed at par on the first day of July, 
1927, unless it has previously been redeemed by agree- 
ment with the holders of such stock, or any part thereof 
respectively, the stock in the mean time to bear interest 
at the rate of 3/. 10s. per annum. In doing so Mr. Booth- 
royd said the market was in a very favourable condition 
just now, and as they never knew what might happen, 
they thought it advisable to call a special meeting of the 
Council instead of waiting until the next meeting. The 
Committee would issue the stock on the best terms 
they could get. The quotations in London of Leeds 
stock was 1024 to 102}, as against 101 in Leeds; but the 
difference was accounted for by the fact that in 
the former case the price included accumulated interest 
and the latter did not. The motion was seconded by 
Alderman Bower, and after a few remarks from Alder- 
man Scarr, who ‘said the action of the Committee was a 
perfect justification of the course he had pursued from the 
tirst in regard to this stock, was carried. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the market at 
Middlesbrough was fairly well attended, but there was 
no change in prices. No. 3 was again quoted 3ts. 3d. to 
36s. 6d. per ton g.m.b. f.o.b., special brands being still 37s. 
Telegrams stated the Glasgow market to be a little stiffer 
owing to a belief that the production of pig iron in Scot- 
land is to be lessened by the blowing out of several fur- 
naces connected with a works which has not been paying 
lately. Shipments at Middlesbrough continue good, 
being 44,800 tons up to date this month, against 39,800 
tons to same time in August, and 49,800 tons to corre- 
sponding time last year. The manufactured iron trade 
remains in a depressed condition on the basis of 5l. per 
ton for ship plates, and 4/. 15s. for angles, less 2} per cent. 
on trucks at makers’ works, 


Closing of Messrs. Jones Brothers’ Works.—Owing to the 
low prices now ruling and the difficulty there 1s in getting 
orders sufficient to keep plant in full operation, Messrs, 
Jones Brothers, of the Ayrton Rolling Mills, Middles- 
brough, have closed their works entirely, and do not intend 
to reopen them until they can see their way to carry on 
business at a profit. It is highly probable that other 
— will shortly follow the example of Messrs. 

ones, 


Engineering and Shipbuilding.—The Tyne is more active 
than either the Wear or the Tees, but at the best there is 
comparatively little doing. Bridge builders and general 
engineers are fairly well occupied, but marine engine 
makers are badly employed. The foundries are busy, 
more especially the big pipe makers like Messrs. Coch- 
rane, Grove, and Co., of North Ormesby, Middles 
brough, who are executing some large contracts to London 
merchants’ orders. 


The Teesside Iron and Engine Works Company, Limited. 
—The directors’ half-yearly report to this company has 
just been issued, and will be submitted at the shareholders’ 
meeting to be held at the extensive works, Middlesbrough, 
at the end of this week. The report states that two of 
the four furnaces were blown out at the end of February 
in accordance with arrangements with other ironmasters. 
The reduction in make consequent upon the blowing out 
of eighteen furnaces of the district at that time, and 
subsequently three more, has no doubt prevented the in- 
crease of stocks, but has not as yet had the desired effect 
of raising prices to a paying point, and it is to be regretted 
that this department has been worked so far without 
profit. Owing to the continued unsatisfactory prices of 
finished iron, the rolling mills still remain closed. The 
shipyard has now been so far completed as to be capable 





of executing orders for ships of large tonnage, but the 
shipbuilding trade is at present so depressed that the 
directors have not thought it a favourable time either to 
commence shipbuilding themselves or to put the yard in 
the icra, he capital expended has been comparatively 
small, 


The Wages Question.—The Board of Arbitration will 
again consider the question of wages in the manufactured 
iron trade on Friday afternoon, and will do one of three 
things, viz., adjourn for a fixed time the claim of reduc- 
tion and counter claim of advance, agree to a sliding 
scale, or refer the whole subject to an arbitrator. The 
latter course is the most probable. 








FOREIGN AND COLONIAL NOTES. 

An Oyster Fleet.—Work on two new iron steamers for 
Maryland’s oyster fleet has been started at Neafie and 
Levy’s shipyard, Philadelphia. The vessels will be screw 
steamers designed as revenue cutters, and schooner 
rigged. They will be 115ft. long over all, 21ft. beam, 


and 9 ft. Gin. deep, with a draught of 7ft. 6in. They 
are to have a guaranteed speed of 14 miles perhour. The 


vessels will cost 29,995 dols. each. One will be delivered 
this month, and the other on October 1. They are in- 
tended to guard from the depredations of outside dredgers, 
the oyster fields of that part of Chesapeake Bay over 
which Maryland has jurisdiction. 


An American Gun.—The construction of a 6-in. wire- 
wound gun has been begun at the Navy Yard at Wash- 
ington. This is said to be the first attempt in the United 
States to make a gun entirely from American steel. 


Denver and Rio Grande Railroad.—It is now said to be 
settled that a third rail will be laid on the Denver and 
Rio Grande Railroad between Ogden and Salt Lake 
without delay, so that Central Pacific trains may run into 
Salt Lake city. 


New Brunswick.—Work on the Caraquet Railway has 
been commenced, and arrangements for pushing forward 
ee withc ut further delay have been satisfactorily 
made. 


Dry Dock for Port Adelaide.—Preliminary operations 
are being pushed on by Mr. H. C. Fletcher at the site of 
his new dock at Port Adelaide, and in a short time the 
main excavation will be commenced. 


_ Water Supply of Adelaide.—Some time since the late 
South Australian Government being desirous of develop- 
ing and encouraging local manufactures, determined 


that the water pipes for the existence and main- 
tenance of the Adelaide city and suburban water 
supply system should be of colonial make. In con- 


formity with this intention, special facilities were given 
to local founders, and tenders were invited for 12,000 tons 
of cast-iron pipes, the tender to extend over a period of 
four years. Only two offers have been received, the lower 
one being that of Messrs. Fulton and Co. The value of 
the work proposed to be contracted for is abcut 100,000/. 


_ American Locomotive Building.—The Baldwin Locomo- 
tive Works, Philadelphia, have taken a contract to build 
ten Mogul freight engines for the Central Railroad of 
Georgia, to be delivered in time for autumn business. 


Earthquakes and Steam Engines.—A 300 horse-power 
pumping engine at the Flatbush (Long Island) Water 
Works was stopped by a recent earthquake, and did not 
fully resume work for three days, owing to necessary 
repairs. The injury was caused by the oscillation of the 
water tower at the city line, which contains 1,500,000 
gallons, and created a back pressure sufficient to break 
the pump. 








Stockport AGRICULTURAL SHow: ErratuM.—In our 
account of the Stockport Agricultural Show last week, 
we inadvertently stated that Messrs. J. and H. McLaren’s 
six horse-power engine made 13 laps, and the eight-horse 
engine 63 laps. It was the eight-horse engine which made 
the best record, and the six-horse engine which was partly 
disabled by the borings in the cylinder. 





Tue SPANISH Navy.—A Commission appointed to con- 
sider the reorganisation of the Spanish Navy has matured 
its general plan, and has submitted it to the Spanish 
Government. The Commission has endeavoured to bear 
in mind all the conditions associated with the defence of 
the Peninsula, the West Indies, and the Phillipine 
Isles. The Commission is of opinion that there are grounds 
for separating the general naval service of Spain from the 
coast guard service, and that this latter service must 
have vessels of its own stationed at various points. The 
results of such a measure would, in respect of economy 
and efficiency, be, in the opinion of the Commissioners, 
much superior to those now obtained. The number of 
ironclads now owned by Spain is twelve, of which six are 
first-class and six second-class vessels. The Commissioners 
propose that some second-class ironclads and two cruisers 
should be stationed in the West Indies, and at the Philli- 
pines, with the view of protecting the colonies of Spain 
in those quarters. The remaining ironclads should, in 
the opinion of the Commissioners, be employed in the 
ports and waters surrounding Spainitself. By this means 
it is urged that the budget of the Spanish colonies would 
be considerably relieved. The Commissioners propose 
that a flotilla of fourteen torpedo boats should be pro- 
vided, as they consider that torpedoes will sustain a con- 
siderable réle in future naval wars. As regards cruisers, 
the Commissioners recommend the prompt completion of 
some which are now in course of construction, and also 
that an additional cruiser of large size should be built. 
The Commissioners also urge that all modern improve- 
ments should be introduced in this class of vessels. 





pen . — : - pera 











v 
8 ef Yptd) poy) ae 
— rN 
(e 


ape pean) 404 Ue 09 posog Mine pebsog Os -y 10g rug 
ra 





+ = = 
s a ? z ’ 

















LY: 
ees sp ppd baad, 





Ml bhiis 
ie 





me, Jawo 





Yu 








$A 


(Serr. 19, 1884. 





% 





4 











SWOT fo. 


YO? ysl MOL fhe KL wuss Puum yr, 
. = sree cian 2 ale» sea meaty 


a sn 


























-—i —__4 





































































































} PQ] 802 hp Uda] ponein 
Si sehen ata LL eendinhintedatercstan anscesaece shes 
: i f 
‘ ' : Fy Cs ; 
S v$ 
¢ oO ¢ 
; acts = 788 : 
< de 
S —— 
; 
OY , ia 
J 7 = 8 
a Ah : i : 
2} a 
re a ae ene eee 
P Fs 
ae ‘ mateo 
-_ 
? e - 
. ee ae 
O = a2 ; 
ae wri = 
te Org bf 
— 
ieee SPSS a 
fara I =— — 
Ee Sree | — ara 
. a i is i ee —————el 
(x) 1. Satur eee eat a4 1 
st paca ee cabana GRRE EDI | : 
(xy) ! ! | | 
| | ; 
Z Siemans (caseeenenenmanasaans t+ ueat.anl: 10: 4e.ceQOessneseeeDenneenannenenn ees 4 = has ; | oe 
~ | | | | | is 
} | | Biv 60 NOlawaazral] || wvauie smog | | | oe 
oO | | | | | | Hs 
= < i = i | my | 
z ae i Gnaneenmee | 0 Gin ee | rr ie merece ti a ie j 1 i 
ia) | t | | Wa | 
| | | | | | if 
| ! | i! | ' 1 
| I] | H "| 
Perse ib promrerareraysreeeircricr evra sror spears eames ay eres NDB cocnereerererarneyen 1a: = 
| re a 
{ I | Loy, 






























































4 
{ \ ? 
1 Ao 
m ce wae OO; & 
Aj ~ ——— i 
ante irm os ea fess Weep pe re ee Sen See 
Sn een IE ~Fayr 














eee iii 











Shy 

8] 

| 

| 

hy 

} 

| 

Be 

+ 

= t 

a tht 
Se ———e——E—eEeEeEeeee 

Li 


L pee 


Ted 











Pinan in osnenanann fan nmemen ee mmc mms fcnonsomecoseongoscsenuasmsesed | 








EO a 














2} 
ees 


az 

eq 

em F: 
fi 




































































ES 


53 os x) 








w/e) anny uo uo 
(‘393 ebog as ‘woydiosagy 40,7) 


‘NOCNOT ‘AUNOLS ‘W ‘9 ‘dA ‘UN JO SNDISUC FHL WOUa GaALINYLISNOO 


1 SHUOM ADVNIVUC ANUYA HOAOT AHL LV SAOIATS 





AONE 8 NERS PFO VON <r 5 saan We ee 


















ENGINEERING, Seprember 19, 1884. 

















heat Elevator 


ee 


THE ALBERT BRIDGE FLOUR MILLS. he 


MR. FREDERIC BATH, ARCHInyy LON 
(For Notice, R 


Page 27 





























———e 
Flour Grader 
——- 


=! 


——— 























4 ARBORS 


























AND CO. 














NEAVE, 


GE, 





























































































































































































































A 

















MARRI 
































[ESSRS. 
LONDON AND SALISBURY. 
y 


Page 270.) 














AGORCOSEE 


S 
a 














Baldy 


i 
n 





¥ 








V 


Tt 








=—d 
i 
La 


asa 








= 
on bi & 
LI. 


A. 

















(to 


. el 





oO 
yak 


1 
er 











[ 











— 






























































Sept. 19, 1884. ] 


EF err reer 


a - 
AGENTS FOR “ ENGINEERING. 
10M: P. Bailly, 12, Rue du Parchemin, Brussels. 
james : Messrs. A. Asher and Co., 5, Unter den Linden. 
Catcurra: G. C. Hay and Co. 
EpixsureH: John Menzies and Co., 12, Hanover-street. 
France: Veuve J. Boyveau, Librairie Etrangére, 22, Rue de la 
Banque, Paris; M. Em. Terquem, 15, Boulevard St. Martin, Parie. 
Giaseow: William Love. 
Lxuirzieg: Alphons Dirr. 
F. A Brockaus. 
Liverpool: Mrs. Taylor, Landing Stage. 
MANCHESTER : John Heywood, 143, Deansgate. 
OstenD: Kirkland and Cope. 
RoTreRDAM : H. A. Kramers and Son. 
Unirep STATES: John Wiley’s Sons, 15, Astor Place, New York. 
Vignna: Lehmann and Wenzel, Kirntnerstrasse. 
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issue must be delivered not later than 6 P.M. on Thursday. The 
sharge for advertisements is three shillings for the first four lines 
or under, and eightpence for each additional Jine. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside ae may be obvained on application. Serial 
advertisements will be inserted with all practical regularity, but 
absolute regularity cannot be guaranteed. 


SUBSCRIPTIONS, HOME AND FOREIGN. 
The price of ENGINEERING to annual subscribers in the 
United Kingdom receiving copies by post is 11. 9s. 2d. per annum. 
If credit be taken, the charge is 2s. 6d. extra, the subscriptions 
being payable in advance. There being two double numbers pub- 
lished each year, the amount of the annual subscriptions should be 
reckoned as rifty-four numbers, with postage accordingly. 
The publisher begs to state that since January 1, 1882, the ordi- 
nary copies of ENGINEERING sent abroad are printed on thin 
paper. The illustrations being, however, so much less effective on 
thin paper, foreign subscribers are strongly recommended to order 
thick paper copies, which they can have by paying the difference 
in postage as indicated below. 
The rates for subscriptions to ENGINEERING from abroad are : 
1l. 16s. Od. to all the following countries, viz.: Africa, Austro- 
Hungary, Belgium, Brazil, Bulgaria, Canada (Do- 
minion of), Cyprus, Denmark, Feypt. France, 
Germany, Gibraltar, Greece, Italy, Luxemburg, 
Malta, Marquesas Islands, Netherlands, Newfound- 
land, Norway, Peru, Portugal (including Azores 
and Madeira), Roumania, Russia, Servia, Spain, 
Sweden, Switzerland, Tahiti, Turkey, United States 
of America, Australia and New Zealand. Thick 
paper copies, 2/. 0s. 6d. 

21. Os. 6d. to India, Ceylon, the Straits Settlements, China, Japan, 
and the Hawaiian Islands. Thick paper copies, 
2l. 78. 3d. 

All accounts are payable to the publisher, Mr. CHARLES 
Gitpert, 35 and 36, Bedford-street. Cheques should be crossed 
“Union Bank, Charing Cross Branch.” Post Office Orders to be 
made payable at 407, Strand, London, W.C. 

Foreign subscribers, especially when renewing their subscrip- 
tions, are particularly requested to advise the Publisher of the 
transmission of the Post Office Order, and the exact amount for 
which it is made payable. If this precaution is omitted, some 
difficulty is very likely to occur in obtaining the name of the 
sender. 

Office for Publication and Advertisements, Nos. 35 and 36, 
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TELEPHONES NuMBER—3663, 
ENGINEERING is registered for transmission abroad. 


Reapina Cases.—Reading cases for containing twenty-six 
numbers of ENGINEERING may be had of the publisher or of any 
newsagent. Price 6s. each. 


NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that we have appointed the firm of John 
Wiley’s Sons, 15, Astor Place, New York, the sole agents for ENeI- 
NEERING in the United States, and all subscriptions for the United 
States willin future be payable to them. They will also pee 

ared to receive advertisements for ENGINEERING, and will afford 
ull information as to terms, &., on application. 


The Publisher begs to state that he is able to supply one or two 
sets of ENGINEERING complete from the commencement. 

The Publisher desires to draw the attention of Manufacturers 
and Purchasers to the advantages offered by the INFORMATION 
AND Inquiry Room established at the offices of this Journal. In 
this room are kept for the beneyit of visitors, files of the principal 
English and foreign technical journals, and the circulars and 
catalogues of the leading manufacturers in the Engineering Trades, 
either for reference or distribution. A classified arrangement of 
the various advertisements which appear either continuously or 
from time to time in ENGINEERING wit also be available for refer- 
ence. Manufacturers are invited to contribute their cat 8 
and circulars, which will be indexed and placed under the care of 
an attendant. 


NOTICE OF MEETING. 

Tie IRON AND STEEL INstITUTE.—The autumn meeting of this 
Institute will take place in the City of Chester, on September 23rd 
and three following days. The following is a list of papers and 
subjects for discussion :—‘‘ On the Geology of Cheshire,” by Mr. 
Aubrey Strahan, of H.M.’s Geological Survey, London; ‘On Im- 
provements in the Siemens Regenerative Gas Furnace,” by Mr. 
Frederick Siemens, C.E., London; ‘*On Recent Improvements in 
the Method of the Manufacture of Open-Hearth Steel,” by Mr. 
James Riley, Glasgow, Member of Council; ‘‘On a New Form of 
Regenerative Furnace,” by Mr. F. W. Dick, Glasgow ; ‘On the 
Manufacture of Crucible Steel,” by Mr. Henry Seebohm, Sheffield ; 
**On the Recovery of By-Products from Coal, more especially 
in connection with the Coking and Iron Industries,” by Mr. 
Watson Smith, Owen’s College, Manchester; ‘On the Most 
Recent Results obtained in Germany in Utilising the By-Products 
from Otto and other Coke Ovens,” by Dr. C. Otto, Dalhausen ; 
‘On the North-Eastern Steel Company’s Works at Middles- 
brough, and their Preducts,” by Mr. Arthur Cooper, Middlesbrough; 
** On the Spectroscopic Examination of the Vapours Evolved on 
Heating Iron, &c., at Atmospheric Pressure,” by Mr. John Parry, 
Ebbw Vale. The following programme of arrangements may be 
subject to slight modification :—Tuesday, September 23rd, 10.30 
a.m. : General Meeting of Members in the Town Hall. Reception 
by the Mayor (Chairman of the Local Reception Committee), the 
Right Rev. the Lord Bishop, the Dean of Chester, and other 
Members of the Local Committee. 1.0 p.m.: Luncheon at the 
Grosvenor Hotel. 2.30 p.m. : Depart from the Grosvenor Hotel, 
in special conveyances, to Eaton Hall, Park, and Gardens, and 
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Hawarden Castle and Grounds ; 7.0 p.m. : Annual dinner of the 
Institute, in the Grosvenor Hotel. Wednesday, September 24th, 
10.0 a.m. : General meeting of Members in the Town Hall. 1.0 
p.m. : Depart from Chester by special train, to visit the Crewe 
Locomotive and Steel Works. Luncheon will be provided, on the 
invitation of the London and North-Western Railway Company. 
6.0 p.m. : Leave Crewe by special train for Chester. Thursday, 
September 25th, 10.30 a.m. : General meeting of Members in the 
Town Hall. 1.30 p.m.: Luncheon at the Grosvenor Hotel. Alter- 
native excursions.—No. 1, 3.0 p.m. : Depart by special trains for 
the Salt Mines and Works at Northwich (16 miles). The return 
train will leave Northwich about 5.30 o’clock. It is expected that 
arrangements may be made for illuminating some of the mines: 
No. 2, 2.45 p.m. : Depart by special train for the Alkali Works at 
Flint (11 miles). The return train will leave Flint about 5 o’clock. 
At 3 o’clock the Very Rev. Dr. Howson, Dean of Chester, will 
receive such Members as are interested in local antiquities, in the 
cathedral, which he will describe, as well as the ancient church of 
St. John the Baptist and the adjoining ruins of the Priory. 8.0 
p-m. : A conversazione, to which the Members of the Institute and 
lady friends are invited, will be given by the Chester Seciety of 
Natural Science, in the Town Hall. The following works in 
Chester and its neighbourhood will be open for the inspection of 
Members any day during the week, upon production of cards of 
membership : 


The Lead Works 
The Gas Works v4 ne ee 
The Hydraulic Engineering Works .. Chester. 
The Water Works .. ; as Xs j 
The Dee Iron Works “ ~ i \ 
Lloyd’s Cambrian Chain and Anchor | 
Public Testing Company’s Works 
The Dee Oil Works - a 
The Patent Candle Works és as 
Sandycroft Foundry and Engine Works (5 miles by Holy 
head Railway). 
Mostyn Iron Works (21 miles by Holyhead Railway). 
The following collieries will also be open for inspection during the 
week, viz. :— 


Saltney. 


Plas Power .. 

Gatewen . 

Westminster ws ‘ 

Wynnstay Colliery, Ruabon. 
Friday, September 26th : This day will be entirely devoted to an 
excursion into North Wales. The programme is intended to 
embrace Ruabon, the Vale of Llangollen, the Festiniog Slate 
Quarries, Portmadoc, Carnarvon, and Bangor; visiting en route, 
if time should permit, Carnarvon Castle and the Menai and 
Tubular Bridges. 


Wrexham. 
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A DEFENCE FOR PENISTONE. 

Sir Epwarp WarkIn and his colleagues have at 
length been goaded into making a reply, if so it can 
be called, to the remarks on the inefticient character 
of the brake in use on the Manchester train which 
was wrecked at Penistone, and we think most people 
will agree with us that the advocates of automatic 
brakes have no reason to be otherwise than grateful 
to the directors of the Manchester, Sheftield, and 
Lincolnshire Railway for penning such an effusion 
as that which their secretary has sent to the Rail- 
way Department of the Board of Trade. This 
defence (!) consists briefly of an abusive attack on 
the Board of Trade and their inspecting officers, as 
well as on the Westinghouse brake, and a protest 
against that legislation which Sir Edward Watkin 
and the various companies he controls are doing so 
much to bring about. There is absolutely no real 
defence attempted, and the letter reminds us 
irresistibly of, the well-known instructions to a 
learned counsel, ‘‘ No case, abuse plaintiff's 
attorney.” First, Major Marindin is censured for 
casting blame upon the company for the ‘‘non- 
adoption of a particular form of automatic brake— 
presumably the Westinghouse brake, which appears 
to be considered as ‘the Board of Trade brake.’”’ 
We need hardly say that the inspector never 
alluded to any particular brake, but was content to 
do his duty by simply showing that whereas the 
vacuum brake had failed to be of the slightest use, 
one having superior qualifications would have been 
of the greatest service, and he says ‘‘ the value 
of a brake having rapid action, and above all, 
automatic action, in such a case as this, can 
hardly be contested.” It is quite true that the 
Westinghouse brake is distinguished by, and has 
frequently proved itself in emergencies to be 
possessed of, the qualities which Major Marindin 
finds so essential, and it is so far gratifying that 
the Manchester and Sheffield directers are so quick 
to recognise this fact from Major Marindin’s de- 
scription of what is required. The secretary, 
however, following the example of the North- 
Western chairman, goes on to quote Colonel Yol- 
land’s remarks on the Westinghouse brake, from 
the report on the Blackburn collision. Sir Edward 
Watkin has not always been so ready to adopt the 
views of ‘*so experienced an officer as Colonel Yol- 
land,” and he can hardly have forgotten the esti- 
mate he formed of that gallant officer’s powers when 
reporting on the Channel Tunnel. That there was 
considerable animus displayed against the Westing- 





house brake in Colonel Yolland’s report is unde- 
niable, however great his honesty of purpose ; but 
Sir Edward Watkin and others are quite mistaken 
if they imagine Colonel Yolland to be an opponent 
of automatic brakes, for both before and since the 
Blackburn collision this inspector has expressed 
himself in favour of them. Colonel Yolland’s con- 
clusions on the Blackburn collision, as we showed 
at the time, were based upon theories which had no 
foundation in fact, and which there was neither 
argument nor evidence to support ; whereas several 
witnesses who were passengers in the train, swore 
positively that they distinctly felt the brake in action 
up to the time of the collision, and the verdict of the 
jury was to the effect that the accident was solely due 
to the loose system of working the signals and to the 
recklessness of the driver. We may add, too, though 
not perhaps palatable information, that the Lanca- 
shire and Yorkshire Company contested no claim, 
and paid, it is said, some 50,000/. in compensation. 
Major Marindin is further accused of going out of 
his way to create a prejudice unfavourable to the 
Manchester, Sheffield, and Lincolnshire Company, 
by ‘‘using arguments which, however ingenious, 
may from their purely hypothetical character, be 
altogether fallacious.” Most people will think 
that the bare possibility of saving life is sufficient 
reason to justify the use of any well-tried appliance, 
but experience of numerous cases of a similar 
character to that at Penistone, where trains have 
been thrown off the line, renders it, humanly 
speaking, certain that a quick-acting automatic 
brake would have had most beneficial results, and 
that in all probability not a life would have been 
lost. Under any circumstances, no brake could 
possibly have behaved worse than did the vacuum 
contrivance with which the train was actually 
equipped, and the defence on this point is as weak 
and absurd as that of other portions of the letter in 
question. The Penistone disaster, with its shocking 
list of killed and injured, is a fact, and there is, at 
all events, nothing hypothetical or fallacious in the 
reasoning that, however little use an automatic 
brake might have been, the vacuum brake employed 
was as powerless to prevent this calamity as though 
no brake had been fitted at all. 

The feelings of Sir Edward Watkin and his 
directors would also appear to be seriously hurt 
by the allusion in Major Marindin’s report to the 
recent accident at Dinting on the same railway, 
and this is quoted by these gentlemen as a further 
proof that undue prejudice is sought to be created 
against the Sheffield Company. The inspector 
reminds the directors that they had a few months 
before received an ‘‘ emphatic warning as to the 
need for automatic action, when after a carriage had 
left the rails when running at high speed near Dint- 
ing Station, the vacuum brake pipe was severed, 
the brake became useless, and the carriage was 
dragged along off the rails for over 350 yards 
further than it would have been if the brakes had 
remained on, at the imminent risk of falling, and 
taking with it the carriages behind it, over a viaduct 
of 100 ft. in height.” Is this incident a fact or 
is it another illustration of hypothetical or fallacious 
reasoning? It cannot be.supposed that Sir Edward 
and his colleagues really refuse to be convinced 
until sufficient lives have actually been sacrificed, 
yet this is the logical effect of their reasoning, 
though Penistone would appear to have left them 
still in doubt. The public are greatly indebted to 
the Board of Trade inspector for his pointed and 
apposite allusion, and they will disregard the 
wounded feelings of the Manchester and Sheffield 
directors, who, had they been wise, would have 
taken the reproof in silence, and have resolved 
to amend their ways for the future. 

The concluding paragraph of this epistle is not 
the least remarkable, and is as follows: ‘‘ The 
general tenor of the reports of the officers of the 
Board of Trade would seem to justify a suspicion 
that they are written under instructions with a view 
to form a groundwork of legislation inimical to rail- 
way property and to the interests of railway share- 
holders, and for this reason my directors feel they 
would be wanting in their duty to their constituents 
if they did not enter their protest against such 
manifest injustice.” It would be interesting to 
know if Colonel Yolland is included in this sweep- 
ing charge of writing to order, but inany case such 
a piece of impertinence is not calculated to further 
the interests of Sir Edward and his party. The 
Board of Trade and its inspecting ofticers know how 
to take care of themselves as Sir Edward has good 
reason to be aware, and as their views have been 
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urged for some years under several Presidents of 
the Board of Trade belonging to both parties in 
the State, both the Board and its officers at least 
deserve credit for consistency. It would be difficult 
to conceive a more sorry defence than that con- 
tained in the concluding paragraph we have quoted. 
One would imagine that the Manchester, Sheftield, 
and Lincolnshire Company had already forgotten 
the fact that twenty-four people were killed, and 
sixty-two seriously injured at Penistone on the 16th 
of July last, and yet for proposing to put a stop to 
this wholesale slaughter, the Board of Trade and 
their officers are accused of ‘‘ manifest injustice,” 
and this when reason, argument, and evidence are 
entirely in their favour. But it will naturally be 
asked, if the Manchester and Sheftield, and other 
companies are to suffer manifest injustice by the 
compulsory adoption of automatic brakes, what is 
to be said of the several hundred companies in 
America, upon the Continent, and other parts of 
the world who have voluntarily adopted these ap- 
pliances to the extent of some 80,000 sets of the 
Westinghouse brake alone? Have they betrayed 
their trust, and acted in a manner “ inimical to rail- 
way property, and to the interests of railway share- 
holders’? We have ourselves good reason for 
desiring that these interests should be protected, 
but we fail to see that any company can have them 
much at heart which provides an appliance that 
admits of a train being wrecked into matchwood, 
and the killing of twenty-four people in a way 
which we can hardly believe was to their “ in- 
terests.” In face of the simple facts, is it not 
incongruous to find the Sheffield Company posing 
as the champion of railway property and the inte- 
rests of railway shareholders? As we have already 
said, the letter from the secretary contains no word 
of argument or allusion to evidence to controvertthe 
opinionof Major Marindin. The case indeed is one 
which does not admit of it. Should the Manchester 
and Sheffield and other companies persist in their 
course of obstruction, there can be no doubt that the 
public will demand legislation. But if this prospect 
has such terrors, surely the simplest course is to 
follow the example of other companies, who with a 
view of protecting their property and the interests 
of their shareholders, have already taken the step 
Sir Edward Watkin professes to consider so dan- 
gerous, and whose action would only be confirmed, 
and not hampered, by legislation. The letter says : 
‘*Tf the Board of Trade or Parliament will say that 
a particular kind of brake is to be adopted by all rail- 
way companies, no one would have ground of com- 
plaint.” In face of the remarks which follow, as to the 
** manifest injustice’ of such a course, this sounds 
somewhat contradictory, and the letter would appear 
to have been written with a view of protesting 
against intended legislation. The Board of Trade 
are clearly justified in urging their views when the 
lives of travellers are at stake, and should Parlia- 
ment give them the powers, there will be no hard- 
ship in their insisting upon their conditions being 
complied with, not because they are only attainable 
by a particular form of brake, as is suggested, but, 
because no brake whichcomes short of theirstandard, 
can give that security to the public in those emergen- 
cies and contingencies of railway working which the 
experience of over fifty years has taught us have to 
be provided against. That the Westinghouse should 
at present be the only brake which can thoroughly 
fulfil their conditions, can surely not be urged as a 
reason why the Board of Trade should hesitate to 
express its opinions, or become an argument that 
they should frame another set of conditions to suit 
less efficient appliances. We would ask these oppo- 
nents of the Board of Trade whether they can suggest 
any other qualifications which are more likely to be 
of service than those required by the Board of 
Trade, when such emergencies arise as those of 
Penistone and Downton. This has never been 
attempted. The causes which lead to such calami- 
ties have been occurring since trains were set in 
motion, and will continue to recur so long as rail- 
ways exist. No remedy has, however, been 
suggested besides that of a powerful automatic 
brake, instantaneous in action on trains of any 
length, applicable alike by guards or driver under 
all conditions of working traffic, and which, when 
once applied, will remain on until purposely re- 
leased. 

It must be remembered that there is nothing 
exceptional in the idea that the Board of Trade 
should be granted powers to make their conditions 
compulsory. For many years this department has 
exercised control over all new works, none of which 





are opened for traffic until passed by a Board of 
Trade inspector who has certified that it is in a 
safe and proper condition, and complies with the 
Board of Trade regulations for railways. The latter 
already comprise matter relating to the strains on 
girders, to platforms, permanent way, signals, 
sidings, bridges, level crossings, the block system, 
the interlocking of points and signals, and other 
subjects ; and this being the case, we contend that 
there is nothing illogical or inconsistent in the 
Board of Trade being granted powers to insist upon 
the conditions which experience has so often proved 
to be just as essential to public safety, if not more 
so, than the other matters over which they already 
have control. Sir Edward Watkin, Mr. Moon, and 
other opponents of the Board of Trade, would 
appear to forget that the disturbing forces insepar- 
able from railway traffic, as now carried on, are 
constant; whereas the powers of resistance to these 
forces are varying from day to day without warning, 
and therefore require the assistance of another 
power to prevent or mitigate the consequences of 
this unequal struggle. To suggest, as is virtually 
maintained by advocates of non-automatic brakes, 
that when engines and trains are connected, intact, 
and complete, continuous brakes are a valuable 
adjunct to safety, but that, when they are sepa- 
rated, or the brakework injured, it is right and 
proper that the carriages should be uncontrolled 
and unprotected, will, we venture to say, be a 
greater puzzle to future generations even than it is 
to our own. Those who continue to support sucha 
contention must not be surprised if their motives 
are questioned, and their professions of tender care 
for the shareholders’ interests, considered subser- 
vient to their personal prejudices. 








THE CONSTRUCTION OF ORDNANCE. 

In our issue of July 25, we reviewed a book on 
‘“*The Application of Wire to the Construction of 
Ordnance,” by Mr. James A. Longridge, with 
which those of our readers who take an interest in 
the subject are by this time doubtless familiar. In 
this book we have the somewhat novel sight of one 
eminent man holding views apparently diametri- 
cally in opposition to those generally received and 
acted on bythe great gunmakers and artillerists of the 
world. Wesay apparently, because upon investiga- 
tion we find that these views are not so very much 
opposed as might appear at first sight, and that really 
the great points at issue are, whether guns can be 
made a certain strength, and if su, how to do it. We 
propose discussing the different points raised by Mr. 
Longridge, and endeavour to give an impartial 
opinion on the questions at issue. These questions 
are of vital importance to us asa nation, and we feel 
sure that even if we fall short in our endeavours to 
do justice to both sides, yet that by ventilating the 
subject and causing it to be discussed, we shall be 
doing good. Mr. Longridge in his book has con- 
fined himself more particularly to the doings of 
Woolwich and Elswick, and since what we propose 
to do now is simply to see if our gun manufacture 
can be improved in the particular direction pointed 
out by Mr. Longridge, we also will confine ourselves 
to the two great representatives of English gun- 
making. 

It will be remembered that the points raised by 
Mr. Longridge were as follows : 

1. That slow-burning powder is a retrogade step, 
and is introduced, not because it gives the best 
results, but because we cannot build guns strong 
enough to burn the quick powder, and further 
that weight for weight, the quick powder gives the 
best results. 

2. That the principle of building guns with a 
thick homogeneous A tube is a mistake. 

3. That the Elswick guns are in advance of those 
of Woolwich manufacture, but that neither are con- 
structed on proper scientific principles. 

4, That he (Mr. Longridge) made, twenty years 
ago, a perfectly successful wire gun. 

5. That accuracy in shrinking on hoops in a 
hooped gun, or laying on wire in a wire gun is 
essential. 

6. That the practice of chambering is to be con- 
demned. 

7. That distinct portions for giving circumfe- 
rential and longitudinal strength should be used. 

We will proceed in the present article to discuss 
in some detail the four first points. 

1. On the position taken by Mr. Longridge on the 
question of slow-burning powder there can scarcely 
be two opinions, and though the author has taken a 








great deal of trouble to show that the last part of his 
statement, namely, that ‘‘ weight for weight quick- 
burning powder gives the best results,” we do not see 
that any one attempts to dispute the truth of the 
bare statement. There is not the slightest doubt 
that it would be a material advantage could we use 
quicker explosives ; for example, gun-cotton. What 
a tremendous gain it would be, could we use this as 
a propelling agent instead of gunpowder. Fouling 
and smoke would be abolished and four times the 
power generated. But, can a gun be constructed 
to stand a strain such as this? Even were the 
principles advocated by Mr. Longridge shown to be 
practically correct, we could not hope that any large 
gun, however constructed, could stand a strain of 
more than 40 tons (say) on the square inch. We 
speak subject to correction here, and it would be 
interesting to know what Mr. Longridge considers 
as the maximum strain that a gun of certain calibre 
(13 in., for example) could stand. In the 13 in, 
gun described by him on page 116 of his book, the 
strain which it is calculated to bear is, we see, about 
35 tons, or that which would be produced in a 
closed vessel by gunpowder with a gravimetric den- 
sity of .9. 

In the paper read by Colonel Brackenbury, of 
the Royal Powder Factories, at the United Service 
Institute, and quoted by the author, we have a 
distinct statement that the necessity of taming 
down the spirit of artillery (as Colonel Brackenbury 
calls the powder) is greatly deplored by our 
authorities, and the weakness of the guns thoroughly 
appreciated. Hence, as we have said, artillerists 
and Mr. Longridge are really at one on this point, 
and the only question at issue here is whether a gun 
can be made strong enough to permit the spirit to 
have its full vent. Mr. Longridge thinks that (at 
all events, as far as powder is concerned) this can 
be done, and as far as we can see, nobody attempts 
to deny the accuracy of his statements. We will, 
however, deal with this part of the question later 
on. 

With reference also to the question of quick and 
slow burning powder, we shall show hereafter, 
when dealing with chambering, that the ignition of 
a large mass of powder before the projectile starts, 
is by no means an easy matter, and the larger the 
charge and the denser the powder, the harder the 
operation becomes. This shows that if we succeed 
in building guns capable of standing heavy pres- 
sures, we will have to look elsewhere for our pro- 
pelling agent, or else improve the igniting arrange- 
ments. 

2. Mr. Longridge maintains that the principle of 
building guns with a thick homogeneous A tube is 
a mistake. 

Here we have a case where there is a decided 
difference of opinion, and according to our views 
the author is quite right. For independently of 
the reasons given by him, and supported by investi- 
gations and formule, if we assume that the pressures 
on a thick homogeneous tube vary inversely as the 
squares of the radii, then the pressure on firing, 
transmitted to the outside of this thick cylinder 
will be in this ratio, supposing the metal to be in- 
compressible. This, however, is not the case, and 
therefore we have a smaller strain than this trans- 
mitted to the outside. Now suppose wire to be 
wound on at a tension equal to this strain, then the 
actual tension that will be passed on to the interior 
will not be this tension into the square of the 
thickness, but this amount, less that lost by the com- 
pressibility of the material. Hence the wire would 
have to be wound on at a higher tension than is 
actually required, and we could not get that 
desideratum in a well-constructed gun—an equal 
strain on all parts. We see both Elswick and 
Woolwich departing from this principle, though both 
acknowledge it to be theoretically correct. We can 
understand this being done at Woolwich, since they 
boldly say that it is impossible to carry the theory 
into practice, but Elswick has always stuck to the 
thin coils, and we fail to see why they have now 
departed from these principles. Colonel Maitland’s 
theory about the outer portion being able to bring 
up its strength to reinforce the inner with slow- 
burning powder, though there is not time for it to 
do so with the quick powder, we hold to be quite un- 
tenable, and Mr. Longridge’s reasoning against it 
appears unanswerable. The principle of using cast- 
iron as a core we are hardly prepared to agree with, 
inasmuch that there is one point that the author 
does not deal with, when urging its advantages for 
this purpose ; this is the uncertainty and liability to 
flaws in that material. Yet, from the description 
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given of the performances of Captain Blakely’s gun 
(page 159) we pause before we condemn the prin- 
ciple, though even these performances fail entirely 
to show that cast-iron can be treated entirely as a 
trustworthy material. The particular cast-iron 
used there happened to be good, but it does not 
follow that it can always be obtained so. 

3. Elswick guns, according to Mr. Longridge, are 
in advance of those of Woolwich manufacture, but 
neither are constructed on scientific principles. 

The latter part of this statement is doubtless true, 
if we accept the theoretical proofs adduced by the 
author, but the former part, we think, requires 
verification. The actual proof of the value of a 
gun, must be demonstrated by (a) its power of 
doing mischief, (b) its safety, (¢) and its en- 
durance. 

With regard to the first point, there can be little 
doubt that Elswick has as arule led the way in the 
introduction of new and improved ordnance, and 
were this the only point on which the matter hinged 
we would at once agree with theauthor. While on 
this subject it might be as well to pause for 
a moment and see what reasons exist for this 
leadership on the part of Elswick. One reason 
at once suggests itself. The private firm has for 
its leaders men who have more or less de- 
voted their lives to the subject and whose own 
individual interests are immediately concerned in 
the well-doing of the businesz. The Government 
factory, on the contrary, has at its head men who 
though they may be very good of themselves, 
yet are only there for the time and have other pro- 
fessional duties to make themselves familiar with. 
Nor have they the same interest in devoting 
themselves body and soul to the work as the 
members of a private firm. On the other hand, the 
Government have wider means of acquiring informa- 
tion, and if they only possessed the power of using 
the brains which are so lavishly placed at their dis- 
posal, this should be more than sufficient to counter- 
act the other effect. This, however, is a digression 
and we have no wish to try and reform either estab- 
lishment. 

With reference to the safety and endurance of 
the guns manufactured at the two yards, we cer- 
tainly do hear of the Woolwich guns coming to 
grief, but it appears to us that the Elswick com- 
pany can as little boast of their ordnance being 
free from failure. We hear of guns coming in 
through their trunnion hoops, and though very 
little has been said about the matter, it is no secret 
that several of the 80 pounders (6 in. B.L.R.) 
guns failed during trial. We should very much 
like to see a return of the failures of the ordnance 
from the two firms which have occurred during the 
last ten years. 

We now come to the fourth point, which refers to 
Mr. Longridge’s claim that he made twenty years 
ago a perfectly successful wire gun. 

It appears from the statement made in the book 
that the gun in question, which was sent to the 
Ordnance Select Committee for trial, was in an in- 
complete state in so far that it had no trunnions. 
Now it must be remembered that the great difti- 
culty with respect to wire guns has always been 
that of getting sufficient longitudinal strength, and 
it does seem rather rash of Mr. Longridge to trust 
his child into strangers’ hands so insufficiently 
clothed. In those days (here we are open to 
correction), the system of placing guns in carriages 
without trunnions, and so getting the strain trans- 
mitted direct to the breech,was not dreamt of, and 
we can quite understand the Committee having 
doubts on the matter. 

Still we cannot but be surprised at the very 
peculiar way in which they endeavoured to test the 
longitudinal strength, by securing the muzzle, and 
so bringing all the strain on the tube round which 
the wire was coiled. We cannot help thinking that 
Mr. Longridge could not have been sufficiently 
clear in pointing out that the gun was not intended 
to take recoil in this way. Very few persons 
realise the additional strain brought on a gun by 
the trunnions taking the recoil. Roughly speaking, 
if P be the powder pressure, then P into the area of 
the bore is the force tending to split the gun trans- 
versely. This force also acts in sending out the 
shot and in making the gun recoil. Therefore, if 
the checking of the recoil is to be done by the 
trunnions, we must have about as much additional 
strength between the trunnions and breech as is 
necessary to counteract the original longitudinal 
strain. Of course since the recoil must be checked 
wo must have this additional strength somewhere, 





but as far as the gun itself is concerned, the arrange- 
ments for longitudinal strengthening can be mate- 
rially reduced by transmitting the recoil direct from 
the breech. 

The remainder of the points raised by Mr. Long- 
ridge we must leave fur discussion in another 
article. 


THE BRITISH ASSOCIATION. 

On Wednesday, August 27, the British Associa- 
tion met for the first time beyond the limits of the 
United Kingdom, and commenced its deliberations 
in the City of Montreal. No less than 765 members 
had crossed the Atlantic to aid in the proceedings, 
while crowds of Canadians and Americans assembled 
to welcome the visitors and to do all in their power 
to render their stay both agreeable and memorable. 
Lord Lansdowne received the Association to the 
country, welcoming them in the name of the Cana- 
dian people, who he said, were not excelled in their 
desire for the diffusion of knowledge and culture. 
As Professor Cayley was not present, Sir W. Thom- 
son introduced Lord Rayleigh, the new President, 
who entered the chair, and delivered a long address 
dealing with the advance which had been made in 
those branches of science with which his own work 
had been principally connected. The next day the 
work of the sections commenced, and was of unusual 
interest, as will be seen from the papers we have 
already published, and the subjoined summary of 
the discussions in the Physical and Mathematical 
Section. 

PuysiIcaL AND CHEMICAL SECTIONS. 

The work in Sections A and B was so heavy that 
no adjournment could be made before four or 
even a later hour in the afternoons, and Section A 
had finally to divide itself into two sub-sections, 
mathematics and physics. Notwithstanding this 
unusual arrangement, the final adjournment was 
again only reached after four o'clock, although 
the unfortunate authors of the last papers on the 
list had yielded to appeals from the chair to be as 
concise as possible. The main cause of the protrac- 
tion of business consisted in the animated and 
most instructive discussions, to which both the 
Canadian and American members, amongst whom 
we may mention Messrs. Barker, Wolcott Gibbs 
and Willard Gibbs. Rowland, Carpmeal, MacGregor, 
Woolsey Johnson and Newcomb, liberally contri- 
buted. It connot, however, be denied that the 
Council ought to insist upon papers, which from 
their character, are not adapted for immediate 
discussion, being communicated in the form of 
abstracts. 

Sir William Thomson’s address to Section A would 
of course form an exception to this rule, even if 
the presidential address were not exempt from the 
regulation about the time allotted to each speaker. 
It would, however, be quite useless to try to deal 
with Sir William’s ‘‘ Steps towards a Kinetic Theory 
of Matter” in afew words ; and we must reserve his 
weighty address for a future occasion when we hope 
to print it in extenso. The list of papers is 
altogether so comprehensive that we shall have to 
contine ourselves to a few remarks on the most im- 
portant ones. Professor Osborne Reynolds spoke 
upon the action of lubricants and kinetic elasticity ; 
and Professors Ramsay and Young on the vapour 
pressures of a substance in the liquid and solid 
state at the same temperature. 

On Friday morning Professor Dewar, in Section B, 
opened a discussion on the “Constitution of Ele- 
ments,” which mainly turned on dissociation, and 
the remarkable complex inorganic acids containing 
thousands of atoms to the molecule, which Professor 
Wolcott Gibbs had exhibited the day before. Pro- 
fessor Oliver Lodge introduced, by a very able 
paper, a discussion upon ‘‘ The Seat of Electro- 
motive Forces in the Voltaic Cell.” Dr. Lodge 
has fully studied the literature bearing upon the 
real seat of electromotive force, and has discovered 
that very widely differing views exist, which may 
be a consolation to those who are not clear about 
this problem. The publications of Dr. Exner, 
of Vienna, on thermo-chemistry, he characterised 
as an extraordinary series of papers, whilst he 
spoke with great appreciation of the researches 
of Schulze-Berger and Von Zahn. Professor 
Lodge summarised his views thus: There is an 
electromotive force at the junction of two sub- 
stances, and the total electromotive force is the 
sum of all those contact forces at any junction ; it is 
wrong to regard the metallic junctions only, instead 
of every junction. Of the three main junctions, 





zine-copper, copper-liquid, and liquid-zine, Volta 
considered the first the most important, but he him- 
self thought itthe leastimportant. Whenever we mea- 
air 
metal M, 
1 
metals M and x .. Which of these three plays 
M+ air 
the most important part is by no means clear; 
Dr. Lodge holds the two air junctions far more 
effective than is usually believed. Similarly we 
have in any series of metal plates instead of one 
electromotive force, always a three-fold sum. 
Electrostatic tests cannot teach us the real electro- 
motive force. 

The discussion opened rather disappointingly in so 
far as both Professors Rowland and Forbes, on 
being called upon, declared that they knew nothing 
about the matter. But it soon became lively and 
occupied the section for over two hours, when pres- 
sure of time brought it to a close. Sir William 
Thomson declared that to move a body through air 
to a zine plate, and again to a copper plate soldered 
to it, would require amounts of work differing by 
the difference of potential of these plates. The elec- 
tricity goes up hill from zinc to copper and down- 
hill from copper to zinc as in a pipesystem. If two 
plates are dipped into water they assume at once 
the same potential. This latter statement Sir Wil- 
liam afterwards modified, stating that it refers, and 
approximately only, to water alone. Professor 
Silvanus ‘Thompson remarked that the Volta con- 
denser measures the difference of potential between 
points outside the zinc and copper in the air. A 
zinc-copper plate is an air battery. If we immerse 
two joined plates, then the electromotive force will 
increase as the external resistance decreases until 
upon soldering the two together with an external re- 
sistance equal to zero, the full potential difference is 
reached. 

Professor Willard Gibbs stated that there was no 
more real uncertainty about these facts than about 
the facts of capillarity or the motion of water ina 
pipe system of which one leg only is heated. The 
cause of force and motion may be heat or gravitation, 
or it may be the ninth man in atug of war against 
eight, as well as the firstman. Dr. MacAlister put 
the question to Sir William whether two pieces of 
zinc and copper brought together in a hypothetical 
perfect vacuum would be electrified. Sir William 
affirmed this by replying that there is an attraction 
and consequent electromotive force, limited by the 
heat of combination which anticipates that a real 
combination takes place. To this opinion Dr. 
Lodge took exception; he assumes an attraction, 
but not connected with the heat of combination of 
zine and copper, both copper and zine are attacked 
by oxygen, zinc more so, and the difference calculated 
for the zinc-oxygen combustion, minus the copper 
oxygen combustion, constitutes the volt. 

Sir Henry Roscoe’s address in the chemical section 
summarised the chemical theories advanced since 
the death of Berzelius in 1848, and cuncluded with 
some words upon technical education in England, 
and the position that scientific England holds by 
the side of her Continental fellow-workers. Pro- 
fessor Frankland, in a paper on ‘‘ Storage Batteries,” 
referred to his storage cells, in which each plate 
resembles a slate with its frame, and the space 
between is filled with a solidifying mixture of 
minium and sulphuric acid. Dr. Frankland dis- 
tinguishes between discharged useful electricity, 
with an electromotive force of two volts and more, 
and useless energy with an electromotive force of 
less than half a!volt. The efficiency curves render 
this distinction clearly apparent by a sudden fall in 
the line which at first is almost horizontal. 

Lord Rayleigh contributed three papers: ‘‘A 
Lecture Experiment on Induction,” ‘‘On Tele- 
phoning through a Cable,” and ‘‘ A Galvanometer 
with Twenty Wires.” Basing his researches upon 
a principle laid down more than thirty years ago, 
he has calculated a formula for the limit of length 
of a telephone line, which would, for the Atlantic 
cable, give a limit of twenty or twice twenty 
miles. Professor Graham Bell declared that then 
the practical limit exceeded the theoretical one, 
as he had talked through fifty miles of cable. 
His question as to any differences probably caused 
by the various rates of vibrations, Lord Rayleigh 
answered in the affirmative, so that the higher 
components being better transferred than the lower 
ones, a change in the sound must ensue. Mr. 
Preece related his experience of cable telephoning 
from Dartmouth to Guernsey, a line of fifty miles, 
where he could just speak, and on the Dublin- 
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Holyhead line, where larger magnets gave better | 


results. With artificial cables, it is possible to speak 
through about a hundred miles, but an accurate con- 


versation cannot be carried on over more than | 


twenty-five miles. Magneto telephones, both as 
transmitters and receivers, give higher results on 
account of certain counter currents. Ordinary 
telephones with microphones are more trouble- 
some. But the employment of two, or generally 


four wires twisted, will secure good results both | 


for underground and overground wires, with- 
out leading to interference of the different wire 


groups. Resistance as such has nothing to do with | 
the efficiency of a telephone ; it is simply a question | 


of static induction. If a 2000 ohms coil would not 


speak, it was because it was single wound instead of | 


double wound. Lord Rayleigh then described his 


galvanometer with twenty wires, not at all a for- | 
midable instrument, as he assured his hearers. His | 
silver voltameter answers exceedingly well for | 
weaker currents, but for stronger currents the pre- | 
Twenty cotton- | 


sent device is better adapted. f 
covered wires 8 ft. long are twisted in pairs to form 


arope, which is bent toa circle of a foot in dia- | 
meter, and with the two ends hanging down. One | 
circuit comprises ten wires in parallel arrangement ; | 
the other has ten wires in series, so that a current | 
flowing through both groups must give ten times the | 


effect in the second group, provided that the re- 
sistances of the single wires are all equal. 

Monday morning commenced with another most 
interesting discussion on ‘*‘ The Connection of Sun- 
Spots with Terrestrial Phenomena,” introduced by 
Professor Schuster, who spoke with kis usual 
marked conciseness. The connection between sun- 
spots and magnetic storms, as well as aurora borealis 
and telegraphic disturbances, is established beyond 


doubt. How we are to account for it remains an | 


open question. If the sun was one enormous steel 
magnet, those strong influences upon the magnetic 
needle could not exist. The assumption ofa direct 
electrical conduction through space from the sun 
has little foundation, yet space may contain sufti- 
cient matter for conduction, which would help us 
over Edlund’s inconsistent view of the vacuum 
being a perfect conductor. Our vacua are so far 


from being perfect that all experimental data have | 
to be accepted with greatest caution. The problem | 


is closely connected with the question of con- 
stancy or variation of solar radiation. Most moun- 
tain observatories, Simla for instance, are in unfit 
places. The Lamas residing on the plateau of 
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| tween temperature and sun-spots, since then not; but 


posed sun-spot periods of 10} and 12 years might 
help us over some difficulties which the generally 
assumed period of eleven years brings with it. 


Rhine wine years again, appear to go together with | 
—) t=] g 


sun-spots minima ; cyclones, with spots maxima. 
The data about rainfall and barometric pressure 
and the like are uncertain ; the influence of certain 
comets aggregating to periodical swarms may be 
granted. The joint paper of Professors B. Stewart 


common to Solar and Terrestrial Phenomena,” con- 
tinued the same theme. Temperature and magnetic 


observations extending over thirty-six years, point to | 


the existence of periods of about twenty-four days ; 
similar temperature phases occur at Toronto, in 
Canada, eight days before they appear at Kew, and 
one day previous to Utrecht, and these temperature 
changes are predicted by magnetic weather declina- 
| tions which travel from Toronto to Kew in 1.6 days. 

The report of the committee on the ‘‘ Harmonic 
Analysis of Tidal Observations,” read by Dr. 
George Darwin expressed regret that the English 
Admiralty declined to co-operate upon the base 
suggested by the British Association Committee, 
| the advantages of which had been acknowledged, 
and the suggestions followed up at the Cape, in 
| Australia, by the German Government, and in 
| other countries. The vigorous interest in tides 
| which is taken everywhere, with the exception of 


| Canada, furnishes abundant observations which 


| 


|in many cases are simply lost, as there are no | 


| competent persons to properly analyse the figures. 
| Professor Johnson complained of the absence of 
tidal observations in the Gulf of St. Lawrence, 
where most wrecks occur in fine weather. The 
sun-spot question received a further able con- 
tribution from the Reverend Professor Perry, who 
is examining the spectrum from D to B, whilst 
others work on the other side of the D line. Pro- 
fessor Rowland, of Baltimore, exhibited his marvel- 
lous spectroscopic photographs on sheets of 3 ft. in 
length, taken with concave gratings 6 in. in length 
and 21 ft. radius, with 7500 lines. The advantages of 
the use of gratings over ordinary photography are 
generally acknowledged, yet no one was ready to un- 
dertake the work, so that Professor Rowland had to 
do it himself. The photographs surpass everything 
as yet accomplished, as Professors Schuster and 





Thibet might undertake this work. From 1810 to | 
1860, there appears to have been a coincidence be- | 


Professor Balfour Stewart’s theory of two super- | 


and Lant Carpenter ‘‘On certain Short Periods | 








| Perry testified ; Professor Lockyer declared that he 


would have to start his own work again. Yet Mr. 
Rowland rejects the greater number of his photo- 
graphs, and intends to prepare during the winter, 
another stock of plates and papers, as that part of 
the work cannot be performed during the summer. 
Mr. H. Preece, who also introduced the subject 
of domestic electric lighting and storage batteries 
to a most attentive audience in Section G, pro- 
posed, and was in this proposal supported by Sir 
William Thomson, to supplant the old horse- 
power, equal to 746 watts, by a new horse-power of 
1000 watts, which would make the new horse-power 
the equivalent of 44,000 foot-pounds, and bring it 
into the category of the electrical measurements. 
He spoke very favourably of the application of 
storage batteries charged bya dynamo for telegraphic 
purposes and counts upon a saving of 75 per cent., 
if the 22,000 cells in use at the General Post Office 
could be replaced by one dynamo with storage 
batteries. Mr. Preece further contributed a paper 
on ‘‘ The Law Regulating the Connection between 
Current and Intensity of Incandescence in Glow 
Lamps.” His previous experiments pointing to an 
increase of light emitted with the sixth power of the 
current, have fully been confirmed by experiments 
of Captain Abney and Professor Kittler, of Darm- 


| stadt. This law holds good as long as resistance and 


current vary uniformly together, but as the state of 
incandescence is increased, a point is reached vary- 
ing with each kind of lamp, when the resistance 
ceases to diminish at the same rate, and eventually 
begins to increase. Then the light intensity in- 


| creases much faster than the sixth power of the 


current. This point indicates a change of state in 
the filament which leads to disintegration. 
Professor Douglass Archibald has made a novel 


| departure in trying to ascertain the velocity of 


wind at various heights by means of anemometers at- 
tached to the kite wires. Such measurements in the 
unobstructed atmosphere necessarily should yield 
much more reliable figures than when on the top 
of hillsor high buildings. The dataalready arrived 
at prove that the velocities become more uniform at 
greater heights ; for instance, at 98 ft. the velocity 
recorded was 864 ft. per minute, at 217 ft. height, 
1207 ft. per minute ; whilst for heights of 310 ft. and 
646 ft., the respective velocities were 1648 ft. and 
1769 ft. perminute. Atmospheric electricity render 
these original and most instructive experiments 
somewhat dangerous. Professor Archibald also 
gave a preliminary account of the vast amount of 
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evidence which has been brought before the Com- 
mittee that seeks to settle the question connecting the 
volcano Krakatoa, and the recent sun-glow. The evi- 
dence does not militate against the Krakatoa theory; 
the halos are still visible as clearly as last autumn, 
although the glows have gone. A paper sent in by | 
Professor James Thomson andread by Sir William 
Thomson on ‘‘ Whirlwinds and Waterspouts” does 
not lend itself to a short notice. 

In the chemical section, Dr. Perkin, the dis- 
coverer of aniline colours, gave a sketch of the in- 
vestigation and utilisation of the bye-products which 
have made the coal-tar industry so marked a suc- 
cess. Mr. Walter Weldon dwelt upon the manu- 
facture of chlorine in connection with the ammonia- 
soda process. Magnesia is employed for the decom- | 
position of ammonium chloride, and further added 
to form magnesium-oxychloride, which, on heating, 
yields the chlorine gas. The high importance of 
this process need not be emphasised. Sir Henry | 
Roscoe described the diamondiferous deposits of 
South Africa and the ash of diamonds. 

On Tuesday Dr. MacAlister read the report of the | 
Committee for facilitating the Adoption of the Metric | 
System in Great Britain. The answers from the | 
Board of Trade and the Government, which the 
Committee intended to memorialise again, were not 
favourable. The Government did not wish to join 
the ‘‘ Bureau International des Poids et Mesures.” | 
Since the report’ was drawn up, however, the } 
Government have agreed to join this body. Lord } 
Rayleigh then mentioned the results of his calcula- 
tions on ‘‘the colours of thin plates.” Adopting 
Newton’s well-known colour triangle with red, 
green, and blue, at the three corners, and agreeing | 
with Maxwell that these colours are practically, if 
not absolutely, primary, and suflicient to produce | 
all shades known, he finds that the colour curve 
appears to pass a little to the right or left of the 
theoretical white centre of the triangle, then through 
yellow, red, violet, blue, blue-green, green (which 
is not very well defined), again through yellow and 
so on, forming a spiral round the white centre. | 
Sir William Thomson remarked that he had | 
never been able to produce a perfect match out 
of any two of the complimentary colours, and | 
to him the three colour theory is only a physio- | 
logical approximation. Lord Rayleigh has further | 
investigated some minor anomalies of Clark’s | 
standard cell. A probably very instructive paper | 
of Mr. Urquhart Mackenzie, of the Toronto School 


of Science, on ‘‘ A Telemeter System,” was drawn | the ‘‘ Cause of Flotation of Solid Metals on Molten ' any material that may be left. 


MESSRS. R. DAGLISH AND CO,, 
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up too much in the fashion of a patent spe- 
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cification, so that the audience became somewhat | 


impatient ; the apparatus described had unfortu- 
nately arrived too late and in bad condition. Pro- 
fessor Hele Shaw’s ‘‘ New Mechanical Principle,” 
adapted for continuous calculations, and permitting 
of a large application for the transmission of force, 


than we should be able to do now. 
old, of Greenwich, described the thinning of liquid 
films by electric currents. 
between a cylinder and a ring, and were thus 
barrel-shaped ; they consisted of soap-water or a 
mixture of glycerine and soap. Under ordinary cir- 
cumstances the film shows white, with coloured rings 
at the top, but the greater part of the tilm cylinder 
is colourless. A current, which owing to the 
high resistance of the film, is very weak, pass- 
ing downward through the film, widens and dif- 


Professor Rein- | 


ST. HELENS. 


Metals.” 
float on molten iron, if large they first sink but 
soon rise and continue to float until melting. If 
immediately taken out again, they appear of a dull 
red heat and exhibit an expansion of one-eighth of 


Pieces of cast iron, if small, at once 


an irch per foot. Pieces of gun-metal and phos- 


| phor-bronze behave like iron ; copper, lead, and 
we hope soon to bring before our readers more fully | 


The films were formed | 


type-metal show less floating power. Mr. Millar 
considers the often-contested phenomenon as one 
of buoyancy arising from expansion; he would 
not agree, however, with Sir William Thomson, 
who wished to show from his experiments that 
iron expands in solidifying. Professor Barrett 
reminded his hearers of Mr. Thomas Wright- 


| son’s experiments, who by repeated cooling and 


fuses the rings and partially turns their zone black ; | 


an upward current extinguishes all rings, and the 
black appears only after a long time. 


Mr. Michel- | 


son, of Cleveland, Ohio, who has made similar ex- | 


periments, did not find the transition.from black 
into white so abrupt as Mr. Reinold ; he thought 
also the black is really dark blue. 
himself read a very warmly discussed paper on the 
‘* Velocities of Red and Violet Light in Carbon 
Bisulphide,” a paper which induced Professor 
Forbes to say that he would certainly repeat his ex- 
periments which had yielded a velocity for the violet 
rays, 1.8 per cent. higher than that of the red 
rays. 
Professor Forbes had been able to consider as 
possible was that suggested by Professor Cornu. 
Professor Chandler-Roberts has continued his re- 
searches into the ‘‘ Diffusion of Metals.” 


It will | 


Mr. Michelson | 


———— 


The only explanation of this anomaly which | 


be remembered that he heats lead or alloys in U- | 
shaped tubes and places a piece of precious metal on | 
the top of the lead in the one leg, and waits for its | 
appearance at the surface of the other leg. To | 


| avoid direct convection currents, he has treated the 


top of the tube only, and thus found that the 
melting metal passes down pretty quickly, and 


more slowly up the other leg ; platinum travels at | 


the rate of about ten miles per hour, but only one- 
tenth of the platinum gets round in thirty-six hours. 
Dr. Stone showed his very light aluminium wire 


electro-dynamometer suspended by a gilt silver | works. 


wire. 


heating of a square iron block converted it into 
a sphere, the effect of expansion, at dull red heat. 

The rest of the papers, including an able investi- 
gation by Professor Silvanus Thompson into “‘ Equa- 
tions of Dynamo Machines,” had to be hurried 
through. The last paper was read by Dr. Borns, 
who wished to call attention to the inconvenience 
arising from the arbitrary mode of quoting periodi- 
cals, and also proposed a system of abbreviation of 
titles. His suggestion that each journal ought to 
bear on its title page, in a prominent position, the 
abridged title by which it is to be cited, and that 
all quotations should state volume, page, place if 
necessary, and year, appear worth considering, as 
the unnecessary trouble caused by inexact and in- 
complete quotations, and particularly by omission 
of the date, which often decides the value of acom- 
munication, will be generally acknowledged. 

The section then adjourned until the Aberdeen 
meeting next year, after a very busy week. 








THE DEE OIL COMPANY’S WORKS. 

Tue works of this company are situated on the 
banks of the navigable portion of the River Dee, at 
Saltney, about two miles from Chester. The chief 
products of the firm are mineral lubricating oils 
and candles, the latter being manufactured in a 
separate branch of the company’s works close by. 

The crude petroleum residuum which comes from 
America in barrels, is brought into the works by 


| rail, both the London and North-Western, and 
| the Great Western Companies, having lines into the 


The barrels are emptied in a warm room, 
known as the skipping house, and placed on racks 


Mr. W. J. Millar, of Glasgow, has inquired into | over tanks, after which they are steamed, to remove 


A couple of cylin- 
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drical receiving vessels of large capacity are placed 
outside the house ; from these the air is exhausted, 
when these are put in communication with the re- 
ceiving tanks mentioned, and the ‘‘residuum” is 
drawn into them for storage. When required to be 
used, the material is forced out, and into the stills, 
by air pressure. 

There are three benches of stills, about 30 in all. 
They are of the ordinary form, being of iron cased 
with brickwork. There is a service by which a jet 
of steam is injected near the bottom; this keeps 
the material agitated whilst the heat is on, and 
prevents burning of the bottom. There is also 
a neat arrangement of man-lid, by which the cover 
is easily removed and fixed on again. Attached 
to each of these stills is a condenser, consisting of 
a cast-iron worm placed in a tank of water, by 
means of which the products of distillation are 
reduced to a liquid state. The receiving-house is 
placed at the back of the still, there being a wide pas- 
sage between the two, over which the condensers 
are placed. In this house there are a large number 
of receiving tanks, some square and some circular; 
the condensers discharge the ‘‘once-run oil” into 
these. A quantity of solid matter remains in the 
still, and has to be removed after each working ; 
this takes the form of a fusible spongy mass, which 
is indeed almost pure coke; it is largely used for 
domestic fires, for which it is well suited. 

The oil of various specific gravities is taken from 
the tanks, and pumped into an agitator. This is a 
large cylindrical vessel, composed of cast-iron plates 
bolted together ; it is mounted on columns, so that 
the bottom may be accessible, and the tar which 
settles to the bottom may be drawn off through a 
valve. In this agitator, the oil, to the quantity 
of about 6000 gallons, is mechanically agitated, 
together with sulphuric acid. The acid combines 
with the impure matters, and the whole sinks to the 
bottom, to be drawn off by the valve referred to. 
The oil having been thus treated, is run into 
lead-lined tanks, and in order to neutralise any 
traces of acid that may be left, it is washed with 
caustic soda. The soda liquor falls readily to the 
bottom, and is removed by a tap, the oil remaining 
in the washing tanks. From the refinery the oil 
is taken into other stills, similar to those first used, 
and the process of distillation and condensation is 
then repeated, a very small quantity of coke being 
obtained. 

After the last process the oil is pumped into 
shallow tanks 12 ft. square and 3 ft. deep, and 
there allowed to cool, after which it is ‘‘ bagged.” 
This is a process of straining in canvas bags by 
means of filter presses, of which there are a very 
large number. In this way the oil is strained 
through, and the hard paraftin remains to be subse- 
quently used in the candle works. The oil is col- 
lected in tanks and is from them pumped into the 
refrigerating presses. As we have stated, the 
hard paraftin has been extracted from the oil by 
means of the presses, and it is now required to re- 
move the soft paraffin, which has passed through the 
press cloths, when the operation was carried on at 
the normal temperature of the atmosphere. In 
order to effect this, the second pressing is 
carried on at an artifically reduced temperature, 
sufficiently low to solidify the soft paraffin, so that 
it will not pass through the cloths. The oil is 
pumped into cylindrical vessels placed in an insu- 
lated building, and these vessels are surrounded by 
a brine jacket, reduced to a very low temperature, 
about zero Fahr., circulating in the annular space 
thus formed. From the refrigerating cylinders, 
the pressure from the pumps (60 lb. to 80 lb. to 
square inch), forces the oil into the filter presses, 
and through the cloths which retain the solid 
‘¢soft” paraffin. It should be stated that the oil is 
agitated whilst in the refrigerating cylinders by a 
mechanical stirrer. 

For producing lubricating oils of the highest 
quality, it is necessary that both the hard and soft 
paraftin should be completely abstracted. The 
former is not difficult to deal with, as may be 
gathered from what we have said; but it will be 
easily seen that the soft paraffin is only completely 
eradicated by the application of somewhat costly 
and complicated appliances. ; ; 

The brine-refrigerating machinery is composed, 
firstly, of a gas-holder, about 20ft. in diameter, 
which is used for holding the ammoniacal gas, the 
refrigeration being on this principle. The motor is 
a pair of horizontal compound condensing engines, 
with steam cylinders 10 in. and 18in. respectively. 
The gas-compressing cylinders, two in number, are 


placed tandemwise in the same bedplate, and are 
6} in. and 13in., the stroke of all being 2ft. 6 in. 
The low-pressure engine works the tirst gas cylinder, 
by means of which a compression of 40 lb. to 50 Ib. 
is obtained. After passing through a cooler, the 
gas is further compressed by means of the high- 
pressure engine to a pressure of about 170 lb. ; it is 
then cooled in the usual way, and refrigerates the 
brine by expansion in the ordinary course. In the 
same engine-house there is a horizontal air-com- 
pressing engine, which is for general works pur- 
poses. 

After the soft paraffin has been extracted in the 
way described, the oil is again treated with acid and 
caustic soda as before, and, having been bleached 
by exposure to the light in shallow tanks, is pumped 
in the store tanks, to be kept until required, for 
packing and sending out. During the process of 
distillation a certain amount of light oils are ob- 
tained, the periods at which the light and heavy 
oils come over during distillation, being well 
marked. These light vils are treated in a manner 
somewhat similar in some respects to that of the 
heavy oils, and are sold mostly for burning. The 
heavy oils are, however, the staple production of 
the firm, and these are used for lubricating pur- 
poses, both as cylinder and bearing lubricants. A 
large quantity of the very finest mineral oil is used 
in the Lancashire district for cotton machinery, the 
spindles of which run at a very high number of 
revolutions. For this purpose a lubricant is re- 
quired that will always flow, and not clog or gum, 
and which yet must have considerable viscosity. 
Heavier oils are made for cylinder purposes. The 
high steam pressures that are daily becoming more 
general, render this a point of considerable import- 
ance and increasing difficulty ; so much so, that 
efforts are being made to run marine engines with- 
out cylinder lubrications at all. Even if this can 
be carried out successfully, to the extent of not 
scoring the cylinders, the additional friction must 
certainly involve an increased load on the engines, 
if the pistons gre to be kept approximately steam- 
tight. We understand that the cylinder oils of this 
company have been used with good results, and 
that for the last three or four years they have been 
the sole contractors to the Admiralty. 

On the works are smiths’ and fitting shops, be- 
sides an extensive cooperage. The method of stor- 
ing the oil and filling the packages is well arranged. 

In the candle works referred to, the crude wax, 
or paraftin scale, as it comes over in the bags, is 
melted by steam, and is then pumped into tanks, 
the hard and soft scale being kept separate. The 
ordinary hard and soft wax have melting points re- 
spectively of 132 deg. and 105 deg. Fahr., although 
some wax is obtained which will not melt below 
140 deg. Fahr. The higher melting point is, we 
believe, very unusual, and the middle one not often 
attained. ‘This is attributed by the manufacturers 
to the superior mode they have of preparation, so 
far as comparison may be made with American 
manufacturers ; whilst with regard to the Scotch 
manufactures, the advantage is due to material. 
The quality of the candle depends greatly on 
getting a high melting point, as it makes it not 
only stiffer, but affords a better illuminating power. 

The wax having been melted as stated, is allowed 
to settle, in order to get rid of any accidental im- 
purities, and is then drawn off in ‘‘ jacks,” and is 
poured into flat caking tins or trays, placed in racks 
to set. When hard, it takes the form of flat cakes 
of a light yellow colour, it being now the object of 
the manufacturer to remove this colouring matter, 
which consists of a small quantity of heavy oil, and 
other impurities. The cakes are wrapped in cloths, 
and are placed in presses of special construction, 
which are the subject of two patents held by the 
company. Pressure is applied to the cakes whilst 
under water, which is kept near melting point, and 
the oil is pressed out and floats to the surface. The 
cakes are taken out and removed from the cloths, 
and are again cooled. To casual observation they 
are now fairly white, but the practised eye can 
detect a certain greyness, which would detract from 
the purity of colour in the finished candle. In order 
to remove this the cakes are again melted by steam, 
together with a quantity of animal charcoal. The 


effect is absolutely the reverse to what might be 
imagined, for the wax, after being passed through a 
filter of cloth or wool, appears a pure white on being 
cooled, and is ready to be made into candles. 

The department set apart for moulding the 
candles contains a large number of patent ma- 





These comprise a number of moulds (from 


chines, 





96 to 112), which are simply elongated cylinders 
exactly the shape of the candle. They are placed 
vertically in two rows on a suitable frame. The 
bottoms of the moulds are movable, and can be 
pushed up and down in the moulds as required by 
arack and pinion gearing. The candles are cast 
upside down, and the movable bottom of the mould 
isin the form of an inverted hollow cone, which 
forms the top conical part of a moulded candle. 
The movable bottoms being in their lowest positions, 
wicks are passed through small holes left for the 
purpose in these bottoms, and are drawn up 
through the centre of the moulds. Melted wax is 
then poured in, and the first lot of candles is made. 
These are cooled by water being caused to circulate 
amongst the moulds, and, when set, the movable 
bottoms are forced up through the moulds, and 
so push the candles upwards, and out of the 
moulds, where they are held by two long wooden 
clampsarrangedabove totakethem. The wick cottons, 
it should be said, are wound on spools, one being 
placed below each mould. When the wick is drawn 
up as explained, it is not cut off, but forms the 
upper end of the continuous length, passing through 
the hole in the movable bottom and round the 
spool. When the candles are pushed upwards out 
of the moulds, they draw another length of wick 
into place ready for the next casting, and when the 
movable bottom passes down the cylindrical mould 
again, it slides on the wick which remains in the 
axis of the mould, and goes to form the necessary 
part of the next lot of candles. When these are 
moulded, and have become hard, the first lot of 
candles are cut off through the wicks with a sharp 
knife, and the second batch is left to carry on the 
operation. 

The packing room and other offices are placed 
in convenient positions, and call for no special 
comment, 

In this branch of the works the sulphuric acid 
used in refining the oil is made. ‘There are the 
ordinary kilns for burning the copper pyrites, and 
the vast leaden chambers used in such cases. There 
is also the platinum rectifying plant generally seen 
in connection with such work. 


ELECTRIC LIGHTING AT THE INTER- 
NATIONAL HEALTH EXHIBITION, 
No: VE. 

THE artistic aspect of electric lighting has, from 
the first been very unsatisfactory. Indeed, it was 
a long time before it could be said to have any 
existence at all. If an application was made to a 
firm of engineers to fit up a house, they could pro- 
vide engines, dynamos, and lamps, but they were 
totally unprepared to supply any kind of fittings, 
and had to rely upon a few stock patterns which 
certain metal workers had hurriedly got out to meet 
the occasion. These were mostly of two classes ; 
they were either moditied forms of gas brackets, or 
they represented some form of vegetation, of which 
the lamp was to figure as the flower or the fruit. 
This latter idea was carried out to a great extent, 
and culminated in the barbaric splendour of the 
chandelier exhibited by the Edison Company at the 
Crystal Palace. But after the incandescence lamp 
had been made to represent every kind of fruit and 
flower that an elastic imagination could conceive it 
capable of, it was found that brass vegetation bear- 
ing glowing glass products did not satisfy the 
general taste. Then a fresh trial was made of gas 
bracket designs modified to suit the new use, 
and with somewhat better success, as all re- 
dundant ornament was avoided, and the lamps were 
covered with glass globes of various kinds, 80 
that the general appearance approximated to gas 
fitting, and thus had a familiar aspect which did 
not challenge criticism. But to clothe electricity in 
the left-off garments of gas betrays a sad want of 
appreciation of its advantages. Gas must be placed 
high so that its fumes may not be felt ; it must be 
rigidly fixed at one place, and it must be surrounded 
with a globe to defend it from draughts, and to 
obscure its flickering. None of these limitations 
refer to the incandescence electric light, which gives 
off no fumes and never flickers, at least is not sup- 
posed to do so. It therefore follows that in de- 
signing fittings all ideas and patterns connected 
with gas should be cast aside, and no chance should 
be lost of utilising to the full all the good qualities 
of the new illuminant. 

That appropriate and chaste fittings can be 
devised for the electric light is shown in the four 
elegantly furnished rooms at the left-hand corner of 
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the south gallery in the Health Exhibition. These 
consist of a boudoir, a drawing-room, a dining-room, 
and a bedroom illuminated by a current from a 
dynamo and a set of Planté batteries manufactured 
by Messrs. Elwell and Parker, of Wolverhampton. 
The lamps and their mountings are supplied, and the 
whole installation managed, by Mr. Taylor Smith, 
of 101, London Wall. Mr. Smith is an architect, 
and beginning where the electricians stop, he has 
exercised great ingenuity in applying the electric 
light to domestic purposes, elaborating a com- 
plete system which may be introduced into ex- 
isting houses without defacement of the decora- 
tions, and which can be made to harmonise with any 
style of ornamentation or of furniture. In wiring a 
house he runs an additional skirting board or 
wainscot along the lower edge of the existing one, 
and when this is painted to correspond with the 
original board, it is not noticeable, and forms a 
concealment for the conductors which lie behind it. 
At appropriate places doors are constructed in it, 
and behind these, boxes are inserted to receive 
switches, fusible cut-outs, and the like. At fre- 
quent intervals, lamp connections are inserted, and 
as these form a very important feature of the 
system we will describe them in detail. Two small 
holes are cut through the board, about 14 in. long 
and } in. wide, and at the back of each of these there 
is aspring contact, one connected to the positive 
and the other to the negative main, each of which 
is bared for a short length to bring the copper into 
contact with the brass of the spring. These springs 
are quite hidden from view, and the sole indication 
of the fact that the room is ready to be lighted elec- 
trically, is the presence of the small holes, which are 
only to be found on close inspection. Each table 
lamp is provided with a flexible wire connection 
ending with a disc of polished wood or ebonite, 
provided with two substantial hooks on its rear face. 
If these hooks be pushed through the holes in the 
skirting board, they enter the spring contact pieces, 
opening the jaws and sliding down between them 
for a considerable distance, so that each time they 
are applied or removed the surfaces are rubbed 
clean. The springs are so long and pliable that the 
most careless insertion of the hooks is sufficient to 
make good contact, while their hold is so elastic 
that a jerk at the flexible conductor withdraws the 
hooks. 

The larger forms of table lamps are provided 
with means for coiling up the slack of the conduc- 
tors. Within a hemispherical base or foot there is 
arranged a drum or winch, something like a fishing 
reel, with its axis vertical. This drum is fixed 
upon a tube which goes right through the shaft of 
the lamp and has the Swan or other globe mounted 
at thetop. The twisted conductor passes through 
the body of the drum, and up the central tube, 
when its two wires are separated and led to the 
terminals in the usual way. By this arrangement 
there are no sliding contacts to oxidise or become 
displaced, but a continuous metallic circuit is main- 
tained throughout. This is one of the essential 
characteristics of Mr. Smith’s apparatus, and ap- 
pears in every modification of it. 

The smaller table lamps, which are more par- 
ticularly designed for illuminating music on the 
piano, have no coiling arrangement. In them 
advantage is taken of the fact that an incandescence 
lamp, unlike any other, will act equally well in any 
position, and either way up, and accordingly the 
base of the bracket is made to stand either on its 
foot or its side. Over the lamp globe is a shade 
carried by a swinging frame mounted in trunnions, 
so that whatever the position of the bracket the 
shade stands over the globe. The lamp itself is at 
the end of an extended arm, and if the stand be 
placed on the top of a piano, the rays are cast down- 
wards over the pages of the music and on to the 
keys, while the performer's eyes are completely pro- 
tected from them. An eye in the foot of the stand 
enables it to be hung from a hook in the wall 
over a music stand, when other instruments than 
the piano are being used. These two forms of 
fittings are particularly adapted for the drawing- 
room where people disperse themselves in the 
corners, and there is no central gathering point. 
Another fitting, more adapted for general illumina- 
tion than to supply the needs of an individual or 
small group, is the wall bracket. For this purpose 
spring contacts, such as described above, are 
arranged in the wall at a height of 6 ft. or 7 ft., and 
a bracket, carrying at one side a group of lamps, 
and at the other two hooks, can be fixed in any of 
these contacts. This apparatus appears to need a 





little modification, as there is some difficulty in in- 
serting the hooks into the orifices, when the bracket 
is large, and obscures the view. 

In rooms where people occupy more fixed posi- 
tions, as in dining-rooms and libraries, hanging 
lamps suggest themselves. For these, ceiling con- 
tacts are provided covered with neat or ornamental 
caps. These are different in construction from the 
hooks and springs described above, as they have to 
carry the weight of the lamp, but they are quite as 
simple and as readily removed when the cap is un- 
screwed. From the cap there depends a double 
flexible conductor, to the lower end of which the 
lamp is attached. The great requirement of an 
overhead lamp is that it should be capable of being 
raised and lowered—even the ordinary gasalier is 
capable of this—and this point has been very 
ingeniously provided for by Mr. Smith, by the 
device of hiding a drum in the lamp-holder. Within 
the drum are two coiled springs, and on the edge of 
its flange there rests a brake lever. When this 
brake is released by pressing on a thumb-piece the 
lamp can be drawn down, coiling up the springs, or 
it can be allowed to wind itself up. The use of two 
springs is a very ingenious arrangement for carrying 
out the plan of positive connections. The body 
of the drum is of non-conducting material, and 
the two springs are fixed to it, one at each 
end. The other extremities of the springs are 
fastened to two stationary studs upon which the 
drum turns. The positive and negative conductors 
are connected respectively to the two springs, and 
consequently the current flows through one spring 
to the stud, and thence to the lamp, and back 
again through the other stud and the second spring, 
there being perfectly good connection all the way. 

The bedroom lamp is on a telescopic stand so 
that it can be fixed at various heights. It can be 
hooked on to the top of the mirror in two positions, 
and can rest on the dressing-table. Besides this 
it can be fixed to a hook on the wall to aid in the 
often condemned practice of reading in bed, which 
has now lost its danger, and it can be carried about, 
within the length of the conductor, to aid asearch in 
a drawer or a wardrobe. 

We have dwelt at considerable length on this 
exhibit, because it is by far the most serious and 
successful attempt we have met with, to grapple with 
the application of electric lighting to domestic illu- 
mination on a moderate scale. Palaces and country 
seats have been fitted with incandescence lamps, 
but the methods adopted in large salons, furnish no 
example for the houses of persons of moderate 
means, and it is to those that manufacturers must 
look if ever their business is to be established on a 
sound commercial footing. The production of a 
system which combines reliable electrical arrange- 
ments with a thoroughly artistic appearance will 
prove of great advantage to both makers and users. 
Middlemen, although the objects of great abuse, 
are a crying want in electric lighting, for firms 
which are interested in the production of dy- 
namos and the manufacture of lamps are very 
ill fitted for the smaller, though no less im- 
portant, work of house fitting, and cannot 
give to it the amount of attention it requires. 
Besides this, engineers are by no means celebrated 
for combining beauty with utility. We have said 
little of the appearance of these fittings, because it 
would be impossible to convey a detinite idea re- 
garding them without illustrations, but many of 
them are singularly beautiful and all are quite free 
from resemblance to the conventional gas bracket. 
Formerly architects designed our houses only; then 
they took our furniture in hand and worked a re- 
volution in that, and now it appears they aspire to 
light our dwellings, leaving to the electrical engi- 
neer his proper work of designing and supplying the 
machinery. 

We have not to go far to find the other or 
palatial aspect of electric lighting. It is to be seen 
in the Prince of Wales’s Pavilion, where an exceed- 
ingly good result is obtained by lines and groups 
of lamps arranged just below the ceiling, shedding 
an even and brilliant illumination over every object, 
but at an expense which could not be borne in an 
ordinary dwelling. In the smoking temple there 
is a domed roof surmounted by a skylight, and 
here a very curious effect is gained by a double set 
of lamps. One set consists of ordinary clear glass 
globes arranged in sight, and the other of tinted 
lamps fixed around the base of the dome, and 
hidden by a projecting cornice. When the white 
lamps are in operation the overhead decoration is 
of delicate tint, approaching to white. When these 





are extinguished and the current is turned into the 
others, which are amber coloured, the interior is 
suffused with a warm golden glow which accords 
well with the style of the decorations, and is sug- 
gestive of the meditative quiet which should accom- 
pany the after-dinner enjoyment of tobacco. Other 
examples of these lamps, which are produced by 
Mr. A. H. Simpson, of Nottingham, are to be seen 
in a rockery at the entrance to the aquarium. 








NOTES. 
THE MEGAMETRE. 

Some time ago M. d’Abbadie proposed in the 
French Academy of Sciences the adoption of the 
term mégiste to represent the fourth part of the 
terrestrial meridian, or a length of 10,000 kilo- 
metres on the French metric system. In order, 
however, to have a term more in accordance with 
the nomenclature of the multiples and sub-multiples 
employed to-day by electricians, M. Hospitallier 
has made an amended proposition to the effect that 
the word megametre should be used instead. 


RacE BETWEEN Two Exectric LauNncuHEs. 

A new electric launch, the Australia, has just 
been completed and launched from the works of the 
Electrical Power Storage Company at Millwall. The 
hull of this launch has been built by Messrs. 
Forrest and Sons to the order of Messrs. Stephens, 
Smith, and Co., engineers, for an Australian firm. 
She is of mahogany, length 25 ft., beam 5 ft. 7 in., 
and can carry sixteen persons comfortably. The 
motive power consists of a number of E.P.S. accu- 
mulators placed as ballast at the bottom of the 
boat, and a Reckenzaun electro-motor driving a 
two-bladed gun-metal screw 18in. in diameter 
and 11 in. pitch. The Reckenzaun motor weighs 
390 lb., and is capable of working up to six horse- 
power mechanical, but ordinarily it will be worked 
at alower rate ; in this boat at the rate of five elec- 
trical horse-power. Weather permitting, a com- 
petitive trial trip will take place on Saturday next, 
at two o’clock, from Millwall to Charing Cross Pier 
and back to Greenwich, the competing launch being 
the well-known boat Electricity, which caused some 
sensation when launched in September, 1882. This 
launch was designed at the time by Mr. Recken- 
zaun for the Storage Company. She is of iron, 
25 ft. long, and only 5 ft. beam. A set of E.P.S. 
accumulators supply the current to a Siemens D, 
dynamo, weighing 658 lb. ; the screw is of steel, 
made by Messrs. Yarrow and Co., 18 in. in dia- 
meter and 11 in. pitch, and which screw formed a 
pattern for casting the one in the new launch. It 
will be arranged that during the trial both machines 
shall be supplied with the same amount of energy, 
viz., 3730 watts, or five electrical horse-power. 


THe Limep-Coat Gas Process. 

At the Tunbridge Wells Gas Works a modifica- 
tion of the ordinary process of gas making has been 
tried during the past year with marked success. It 
is due to Mr. W. J. Cooper, and was introduced at 
the works on the recommendation of Mr. R. P. 
Spice, consulting engineer to the gas company. 
The process consists in mixing lime with the coal 
before it is put into the retorts, thus obviating the 
necessity of purifying the gas from sulphur after it 
is made. The nuisance and trouble of cleaning out 
the lime purifiers is thus avoided. At Tunbridge 
Wells the coal used is New Pelton, mixed with 
23 per cent. of cannel, and this is mixed with 5 per 
cent. of lime (which has been partially slaked with 
its own weight of water). The mixed coaland lime 
are ground and incorporated by passing through a 
mill with toothed rollers. The limed coal is then 
lifted by elevators to fixed hoppers in the retort- 
house, and fed by West’s apparatus to the retorts, 
thus saving manual labour. From the retorts the 
gas passes through a St. John carburetting appa- 
ratus, which prevents the formation of naphthaline, 
and is drawn to the condensers by means of a steam 
jet exhauster. From the condensers the gas goes 
to the scrubbers, where it is cleaned from ammonia 
by falling water, and finally, after passage through 
the oxide of iron purifiers, it goes to the holders. 
The original extraction of the sulphur is favourable 
to the process of gasmaking; the oxide of iron 
purifiers are found to last much longer without being 
opened, the lime purifiers are dispensed with alto- 
gether, and there is an increased production both 
of tar and ammonia. Moreover, the coke is said 
to be entirely free from sulphur, because the com- 
pound of sulphur and lime which is attached to it 
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falls Gown asa solid in the ash, the sulphur not 
being burned in the fire. 


A New Hanp ANEMOMETER. 

A hand anemometer, consisting of Robinson’s 
cups in connection with a dial, registering miles 
per hour while an attached sand-glass is running out, 
has lately been invented by Mr. F. Galton, F.R.S. 
Let d=distance from centre to centre of opposite 
cups=8 in. ; r=number of revolutions of cups to 
register one mile on dial=20.5; c=instrumental 
constant, commonly taken as3; t=minutes marked 
by sand-glass. Then the formula for the instru- 


: 60 . - ; 
ment is rdic 7 mile = 5280x12, from 


which if any three of the quantities dic t be given 
the fourth may be found. To find ¢, the sand-glass 
being the part most likely to be broken and there- 
fore to be renewed, 


rd rc 60 — mdre 


‘= 5280x12  1056 
2 % > ve Dy K , = 
ron 3.1416 8x 20.5x3 = 
1056 
nearly. Ifc be taken as 4, 
t= 3.1416 x §x20.5x4 = two minutes 
1056 
nearly. 


In Professor G. Stokes’ paper in Proc. Roy. Soc., 
1881, p. 187, the value of ¢ is given as 2.826; if this 
be accepted, 


= S1M16 x 8 


2 996 


x 20.5 x 2.82 . 
x 20.5 S-” = 1.4 minutes nearly. 


1056 

In this case the sand-glass should run out in 84 
seconds, and its error should not exceed + 2 seconds. 
To determine the number of revolutions, and hence 
to find the error of indication of an instrument, 
count the number to one mile on the dial ; let it 
be R, then compute 7; the difference is the error 
per mile ; R was found to be 207, d = 11 in., t=2, 
and ¢ taken as 3. Then 


oe 
3.1416 x11 x 3 
and R — r = 207 — 20.372 = .328. Error per cent. 
100 x .328 
~ 20.7 
The dial is graduated to show fifty miles per hour, 
each small division represents two miles, each large 
division ten miles. The handle fitted tothe sand- 
glass is to be turned so as to throw the dial out of 
gear with the shaft of the cups, and all the sand is 
to be allowed to run into the lower vessel. The 
hand onthe dial is to be brought to 0. The handle 
has to be turned and the instrument left to itself 
till the sand has all run out. The instant this has 
occurred the handle has to be turned so as to throw 
the dial out of gear, and the indication on the dial 
read and recorded. A piece of stout iron tubing 
should be fixed vertically on a firm support, where 
it will be exposed to the winds, and where access to 
it can readily be had. When an observation is to 
be made the anemometer is to be placed upon this 
tube which it should fit by a bayonet joint. 


20.372 ;' 





= 1.6 nearly too much, 


Measvcrina ELectric CURRENTS. 

Lord Rayleigh has suggested the application of 
Faraday’s discovery of the rotation of the plane 
of polarised light by an electric current as a means 
of measuring the current. Mr. J. E. H. Gordon 
found that the reversal of a current of four amperes 
circulating 1000 times round a column of bisulphide 
of carbon through which the polarised ray passed, 
produced a rotation of the plane of polarisation of 
the ray of about 73} deg. With heavy glass, 
which is more suitable for measuring purposes, the 
rotation is somewhat greater. The method does 
not seem very promising, but in Lord Rayleigh’s 
hands something may be made of it. It has the 
advantage of requiring no springs or gravity indi- 
cators, the ray of light serving this purpose. One 
drawback exists in the depolarising properties of 
heavy glass. A more useful, if less novel, method 
of measuring currents by means of the ordinary 
apparatus is also given by Lord Rayleigh. A 
standard cell is connected through a high resistance, 
such as a set of resistance slides, and two points in 
the slide are found which have the same difference 
of potential on two points of a strip of German 
silver through which the current to be measured is 
passed. The equality of potentials is found bya galva- 
nometerin circuit which gives no deflection where the 
two points are found. Knowing the difference of 
potentials on the slides (it is equal to the electro- 
motive force of the cell x the resistance between 
the two points on the slide+the whole resistance 


of the slides), and the resistance between the two 
points on the German silver sheet, the strength of 
current is easily found by Ohm’s law. It is equal 
to the above difference of potentials divided by the 
resistance between the two balancing points on the 
slide. This method is well known; but the use of 
a German silver strip with lugs or projections on 
it at a given resistance apart to serve for the points 
of connexion in the balance, is a new modification. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 5, 1884. 

THE month of September opens with very fair, 
though not at all brilliant prospects, for the leading 
American industries. Prices continue very low, pro- 
duction is, and must continue to be restricted, and 
demand is confined to the filling of requirements for 
immediate consumption only ; but there is a feeling of 
greater confidence, and a general belief that the lowest 
point of the depression has been passed, and that from 
this time there will be a steady though slow improve- 
ment. The iron trade especially shows an improve- 
ment this week. There is greater firmness in many 
departments, and a tendency to place orders with more 
freedom. The project to bank up blast furnaces has 
been dropped, at least so far as eastern furnaces are 
concerned. The demand for pig iron is active, though 
consumers refuse to stock up largely ; stocks are very 
light in first hands, and prices are beginning to re- 
cover, owing partly to the clearing out of a few heavy 
lots of inferior iron, which leaves the market in better 
shape. There is very little iron of extra quality on 
hand, and makers are holding prices up at 20 dols. for 
No. 1 foundry, 18.50 dols. for No. 2, and 17.50 dols. 
for grey forge, though good iron can be had at a little 
less. There is very little demand for foreign irons, which 
are quoted at 19 dols. for Bessemer, 27.50dols. to 2S dols. 
for 20 per cent. spiegeleisen, and 23 dols. to 23.50 dols. 
for 10 to 12 per cent. Steel blooms can be had at 
40 dols. ; steel wire rods 46.50 dols. to 47 dols. Stocks of 
steel wire rods at the port of New York, September 
1, were 2591 tons against 4073 tons for September 1 
of last year. Stocks of tin plates, same date, 15,770 
boxes, against 39,673 boxes last year; spiegeleisen, 
465 tons, against 534 tons ; iron wire rods, 500 tons, 
against 850 tons last year. The steel rail trade is be- 
ginning to feel the effects of the heavy business that 
has been done within the past few weeks, and prices 
show a greater firmness, and are quoted at 27 dols. ; 
the lowest point evidently has been passed, and a 
gradual improvement is expected by makers, though 
there is every reason to believe that the strong compe- 
tition, and the fact that cost of production has been so 
materially reduced, will keep rails below 28 dols. for 
some time to come, unless there should be a railroad 
building ‘‘ boom,” which does not appear at all pro- 
bable at present. Pennsylvania mills are well fixed for 
the fall months, and are receiving a good many inquiries 
for supplies to be delivered in the winter and spring. 
The mills throughout the eastern part of the State are 
doing only a moderate amount of work. Bar iron is 
in dull request, though prices show a little improve- 
ment this week. Large orders are withheld, though 
no better terms are likely to be had than those now 
prevailing. Refined bars sell at 1.85 to 2 cents here, 
and common iron at 1.50 cents at Pittsburgh. The 
western mills are sending some of their cheap iron east, 
and this competition has seriously affected some of the 
interior mills, The bridge works continue busy, 
though there have been no important new orders 
placed recently. Builders have anticipated their re- 
quirements for three or four weeks to come, but later 
in the season some heavy requirements will be pre- 
sented. The anthracite coal combination still holds 
together, though it is unable to keep prices at the 
desired limit, owing to the dull demand. The mines 
are idle this week, and will probably be idle another 
week this month, unless demand should suddenly im- 
prove. 








AMATEUR PHOTOGRAPHY.—The pleasure of a holida 
greatly depends upon the mind and body being beth 
supplied with some light and agreeable occupation which is 
a change from the routine of daily life. One of the most 
interesting distractions for those who have a love of 
beauty, but lack the technical training of an artist, is to 
be found in the practice of photography, which, by the 
introduction of the dry plate process, has been trans- 
formed from the dirty operation it formerly was, to one 
which may be followed by a lady without soiling her 
fingers if she can command some little assistance in the 
developing stage. To the engineer, who, asa rule, never 
leaves the ‘‘ shop” entirely behind him, a portable set of 
apparatus furnishes the means of carrying back with him 
from his summer tour a supply of graphic notes concern- 
ing bridges, culverts, aqueducts, and the like, which ma 

prove useful in years to come, and always serves to recall 
the pleasant memory of the celebrated works he has seen 
on his journey. he apparatus is not expensive, and 
gratuitous instruction can ts obtained by purchasers from 
the London Stereoscopic Company, Regent-street, W., so 
that intended photographers are saved from the disap- 


’ 





pointment which usually attends early efforts in a new art. 





THE ‘‘STOCKPORT” GAS ENGINE. 

A NOVEL form of gas engine is now being exhibited 
for the first time at the Agricultural Hall by Messrs, 
J. E. H. Andrews and Co., of Stockport, the manu- 
facturers of the well-known Bisschop gas engine, which 
has figured so regularly at all exhibitions during several 
past years, and of which two thousand are doing satis- 
factory work in all parts of the kingdom. Ina short 
time we hope to lay before our readers detailed en- 
gravings of the new engine, but in the mean time, as it 
possesses very many points of interest, and is attract- 
ing very considerable attention, we will give a cursory 
description, aided by the perspective view on the 
opposite page, so that the general arrangement and 
method of working may be understood. 

The Stockport gas engine is of the type of those 
which compress the charge, and it has an explosion at 
every revolution, whether the engine be lightly or 
heavily loaded. As will be seen from the illustration, 
there are two cylinders arranged on the same axial 
line, one serving to draw in the combustible mixture of 
gas and air, and the other acting as the working 
cylinder in which the charge is exploded to produce 
power. The pistons of these two cylinders are con- 
nected by a trunk, so that they are in rigid union, 
moving simultaneously in the same direction. The 
central part of this trunk, in the free space between 
the two cylinders, is partly cut away, so that fora 
portion of its length it is no longer cylindrical, but is 
rather less than half a cylinder. This is for the pur- 
pose of accommodating the connecting rod, which is 
pivotted at one end to a pin in the centre of the trunk, 
and at the other end to the crank-pin which works in 
the reduced portion of the trunk. The whole arrange- 
ment recalls some form of steam pumps, with the 
crankshaft midway between the steam and water 
cylinders. 

The cycle of operations, to use a phase which became 
stereotyped in the trial of Otto v. Linford, com- 
prises one revolution only, and is very easy to follow. 
Commencing with the explosion, the working piston is 
driven forward by the force of the expanding gases, 
which follow it almost to the termination of its stroke. 
Just before it reaches the end, however, it passes an 
open exhaust port, communicating through a pipe 
with the outer air. At this point the gases have, in 
the normal conditions of working, a pressure of about 
30 lb. per square inch, and they instantly discharge 
eaniion until the cylinder and combustion chamber 
are filled only with products of combustion at atmo- 
spheric pressure. At this moment the slide valve 
opens communication between the cylinder and a re- 
servoir (to be described later), filled with combustible 
mixture under moderate pressure. This sweeps out 
whatever remains of the exploded charge, driving it 
before it, without sensibly mixing with it, and com- 
pletely filling the cylinder, before the piston, which 
has now commenced its return stroke, covers the 
port. All this occupies but a very slight portion 
of the piston’s stroke, but as it travels very slowly 
for a considerable angle of the crank on each 
side of the centre, there is ample time for the 
evacuation of the spent charge and the introduction 
of the new one. The piston now moves inwards, 
driven by the energy in the flywheel, and compresses 
the mixture into the combustion chamber at the end 
of the cylinder, until the crank again passes the centre, 
when the ignition port is opened, and the cycle is com 
plete. 

Turning now to the other or supply cylinder, and 
commencing at the same point, namely at the moment 
when the explosion occurs, we find the cylinder filled 
with an intimate mixture of gas and air. These two 
fluids are intentionally blended as completely as_pos- 
sible, stratification or the introduction of air cushions 
being purposely avoided, as the thorough ventilation of 
the working cylinder at each revolution keeps the tem- 
perature of the metal and the residual gases below the 
point at which they will ignite the incoming charge. 
As the piston moves backward it forces the mixture 
into a reservoir in the bedplate of the engine, 
when it is momentarily retained, and then on 
its outward stroke, it draws in a fresh supply. Thus 
it will be seen that when the working piston is pro- 
pelled by an explosion, the supply piston forces a charge 
into the reservoir ready to sweep out the products of 
combustion, and to take its place ready for compres- 
sion, and when the working piston is compres- 
sing this charge, the supply cylinder is being filled 
afresh, 

As there is an explosion at every revolution, it 
follows that the strength of the charge must be varied 
to suit the load on the engine. This is done by a 
governor which controls a small equilibrium valve in 
the gas passage, raising and lowering it as the speed 
increases and decreases. There is, however, a limit 
beyond which this method of regulation cannot be 
carried, for if the mixture be made too poor it will not 
ignite. If an engine were running absolutely empty it 
might easily happen that the poorest ignitable mix- 
ture would provide too much power, and the result 
would be an excess of speed. To prevent this the 





governor, besides controlling the throttle valve, de 
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termines the position of a stud on a lever connected 
with a valve on the cylinder. Ata given speed the 
stud is moved into the path of a tappet, and opens the 
valve when the compression is taking place in the 
working cylinder. The result of thisis that a part of 
the charge is driven out of the cylinder through a pipe 
which ends in the air inlet pipe to the supply cylinder 
from which the rejected charge is drawn at the next 
stroke, and delivered again to the reservoir. 

Besides the above-mentioned tappet valve, which 
is usually out of action, there are only two valves in 
the engine, both of them slide valves, and both ope- 
rated from the same eccentric. The working cylinder 
valve is driven direct, as in a steam engine. The sup- 
ply cylinder valve is worked by an arm at the end of 
asmall weighshaft, the other end of which carries a 
slotted lever gearing with a pin projecting from the 
strap of the eccentric. This pin follows a curved 
path, moving backwards and forwards in the slot, the 
result being that the angular velocity of the lever, 
and consequently the speed of travel of the valve, 
varies very greatly at different parts of the stroke. 
The valve of the supply cylinder is a flat plate 
working between the face on the cylinder and a 
back plate, in which there is a cavity in constant com- 
munication with the gaspipe, after it has passed the 
throttle valve. There are three ports in the cylinder 
face, one opening into the air, one to the cylinder, and 
one to the reservoir, and there is a cavity in the face 
of the valve, with a number of small passages leading 
from it to meet the cavity in the back plate. 
the indrawing stroke the gas enters the valve in fine 
streams, and the air sweeps across it at right angles as 
it is drawn to the inlet port of the cylinder. 
end of the stroke the movement of the valve cuts off 
the gas and air, and puts the cylinder port in com- 


average pressure in the cylinder is 73.69 1b. ver square 
inch, the initial and terminal pressures being 210 1b. 
and 301lb. The motion is regular, since there is an 
explosion at each revolution, whether the load be light 
or heavy, and a sudden increase of work cannot stop 
the engine. The engine at the Exhibition is of two 
horse-power nominal, and will give 44 brake horse- 
power; four, six, and eight horse-power engines are 
also made. 

Although our account is necessarily brief, and in the 
absence of illustrations, cannot go into details, yet it 


| will serve to convey a fair idea of the main features of 


During | 


At the | 


| 


munication with the pipe leading to the reservoir. | 


The whole arrangement is exceedingly simple and 

resembles the valve of a single-acting steam engine. 
The valve of the working cylinder is likewise a flat 

plate valve. It slides on the side of the cylinder, not 


the latest venture in gas engines, and will show that 
it enters the market with every prospect of success. Its 
regularity will commend it to electric light engineers 
who have incandescence lamps to drive, and to all who 
require steady turning, while its general simplicity and 
its compact design will attract users who do not under- 
stand complicated machinery, and fear to introduce it 
into their premises. The resemblance to the steam 
pump is so close that a man who can manage the one 
may understand the other, and may undertake its 
supervision without any special training. 
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| Any person may at any time within two months from the date of 


the end, just in the same way as the valve of a steam | 


engine. 


Its function is to put the cylinder in com- | 


munication with the reservoir when the piston passes | 


the exhaust port, and to break the communication 
when the piston again closes the port. In addition to 
this very simple operation it has to effect the ignition 
of the charge. 
or chimney formed in the end of the cylinder, or more 
correctly, in the combustion chamber. It has an open- 
ing through the valve face, and past this opening there 
travels a cavity in the valve. This is supplied by gas, 
which becomes ignited, and in this condition is carried 
to the main port of the cylinder, the whole width of 
the cavity being presented to the port at once, and 
thus insuring the certainty of an explosion. The 
valve is cored out for the circulation of water which 
enters and leaves through flexible connections, and by 
this means its temperature is kept at a point where 
there is little fear of seizing or cutting. It is held up 
toits place by a back plate with springs under the nuts 
which secure it, and is further retained by clamps on 
the studs. These give way as the valve expands, and 
allow it to obtain just the amount of room which it re- 
quires. 

The gas consumption of these engines is 35 cubic feet 
per hour per actual horse-power, or 20 ft. per indicated 
horse-power when working at their full capacity. The 


The master light burns in a recess | 





the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


SHIPS. 


3507. A. S. Hamand, London. Ships and Similar 
Floating Structures such as Piers, Quays, Break 
waters, and Bridges. [4d. 3 Figs.) February 18, 1884.— 
The vessel is composed of a platform forming a deck or decks sup- 
ported on columnscarried by two or more vessels, more or less wholly 
submerged, with ends of such shape as to offer the least resistance 
to motion in the water, the whole structure being properly braced 
together. The deck has its bottom at such a height above the 
level of the water as to be above the tops of the highest waves, 
and is constructed so as to act asa raft ineaseof emergency. The 
submarine portions contain the boilers, coal, and ordinary pro- 
pelling machinery. (Sealed May 30, 1884). 


PROPELLING SHIPS. 


A. J. Boult, London. (Z. Oram, Philadelphia, 
U.S.A.) Construction of Ships and Apparatus for 
Propelling the e. (6d, 20 Figs.) May 6, 1884.—Con- 
cavities forward of the mid-ship section and below the water line 
are provided with two or more screw propellers having an oblique 
downward and outward thrust and rotated separately and inde- 
pendently by motors, The concavities receive and guide the 
currents of water to and from the propellers. (Sealed August 1, 
1884). 

8533. (EF. S. Hawley, Buffalo, N.Y., U.S.A.) Arrange- 
ment of Screw Propellers for Vessels. (6d. 7 Figs.) 
June 3, 1884.—Two screws are placed in the line of the keel, one 
at the bow and the other at the stern, both located in the dead 
wood. Twin screws are also placed at the ends of the vessel, and 
located along the tapering portions of the bow and stern. The 
shafts by which the twin screws are rotated are slightly inclined 
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upwards, so that the twin screws at the bow have a lifting ten- 
dency, whilst those at the stern have a depressing tendency. The 
shafts also converge towards the bow and stern. (Sealed Sep- 
tember 5, 1884). 


SCREW PROPELLER. 


3167. H, H. Lake, London. (H. C. Pearsons, Ferrys- 
burg, Mich., U.S.A.) Serew Propellers. (4d. 3 Figs.) Feb- 
ruary 12, 1884.—The propeller blade is sharpened on the after 
side at the forward or leading edge and has its forward side con- 
structed with a convex surface so as to make it tangential to the 
a of motion” at the forward edge of the blade. (Sealed May 16 


PADDLES. 


894. A.M. Clark, London. (C. L. Petersen, Boston, 
U.S.A.) Feathering Paddle Wheels. (6d. 4 Figs.) January 
7, 1884.—The several blades of the wheel are pivotted at their 
inner edges in the frame of the wheel, and suitable stops are 
arranged in the frame radially beyond the pivots of the blades 
near their outer edges, which act to hold the blades to their work 
while passing through the water. The frame of the wheel is com- 
posed of side plates which are preferably made in skeleton form, 
and are duplicates of each other, the blades being pivotted upon 
=— ‘at their ends in the side plates. (Sealed May 30, 

884). 


PROTECTIVE COMPOSITIONS. 


267. W. Day, Blackheath, Kent. Compositions for 
Ships and Method of Applying the e, [4d.] 
January 4, 1884.—A coating of crude spirits of naphtha or other 
similar spirit is first applied and penetrates the pores of the sur- 
face, and a second coating, consisting of a mixture of india- 
rubber, naphtha, resin, tar, granulated pitch, and cement or 
oxide of iron, is applied to the first while it is yet sticky. A third 
coating of hot asphalte may be applied if desired. (Sealed 
July 18, 1884). 


340. E. J. Pearce, Southsea. Preserving the 
Bottoms of Steel and Iron Ships and Preventing 
Rust and Seaweed from Accumulating on them. 
[2d.] January }2, 1884.—A composition, consisting of a mixture 
of orange shellac, white and red lead, vegetable pitch, marine 
driers, and linseed oil, is applied to the ship’s bottom ; turpentine 
ae See to bring it to a suitable consistency. (Sealed April 
2, . 


=5996. G. J. Andrews and J. E. Sutton, London. 
Paints or Compositions for Coating Ships’ Bottoms 
and other Submerged Surfaces to Prevent Fouling 
and for Preserving Iron and Wood, &c., from Ex- 
posure to Salt Water, &c. [2d.] April 5, 1884.—This con- 
sists of a mixture of linseed oil, litharge, corrosive sublimate, 
hase pape ae and red lead. Spirit of turpentine or its equiva- 
lent is added in sufficient quantity to form a good working paint. 
(Sealed August 1, 1884). 


6490. A. Ryrie, Hebburn-on-Tyne. Protection from 
Fouling of Iron, Steel, and Wooden Ships’ Bottoms. 
(2d.)] April 18, 1884.—This consists of a mixture of clear resin, 
lewt. ; Scotch naphtha, 4 galls.; purple or red oxide of iron, 
1} cwt.; creosote oil, 8 galls.; and methylated spirit, 4 galls. 
(Accepted August 1, 1884). 2 


BOATS. 


2315. J. A. Timmis,London. Life and other Boats. 
(6d. 6 Figs.) January 29, 1884.—Two tubes, flat at the top, 
rounded at the bottom, and provided with keels, are placed 
parallel amidships at a suitable distance apart and are kept in 
position by stretchers. These tubes are tapered fore and aft and 
are brought together and secured to the stem, thus forming a 
camber. They are also provided with water-tight bulkheads at 











suitable distances apart. Upright or curved bulwarks are secured 
to the outer sides and tops of the tubes, and between them isa 
Manilla rope or hemp deck. Fig. 1 is a plan of the boat and 
Fig. 2 a cross section. The tubes a are secured to the metal stem 
c. The deck h is open to allow any water shipped to run away ; 
jj are the thwarts, & is the mast step, and s s are stays. (Sealed 
July 22, 1884). 


RAFTS. 


4093. T. A. F. Hall, Millbrook, and H. T. Clanchy, 
Shirley, Hants. Rafts Applicable for Use as Pon- 
toons. [6d. 4 Figs.] February 28, 1884.—The raft or pontoon 
comprises a central framework or structure and side flaps serving 
as decks. The side flaps are hinged to the central framework or 
structure, and are provided on their under surfaces with flexible 
air-tight vessels or chambers. The central framework is provided 
with reservoirs of compressed gas which can be admitted to the 
air-tight vessels by means of suitable valves. The inflating of the 
vessels causes the flaps to turn on their hinges and form the deck. 
(Accepted August 8, 1884). 


DAVITS. 


4225, D. Pattison, London. Raising, Lowering, and 
Stowing Ships’ Boats. [6d. 2 Figs] March 1, 1884.—The 
lower end of each davit is jointed to the main deck by a universal 
joint at a proper distance inboard from the ship’s rail to allow 
space for the boat to rest in chocks outside of the davits. This 
joint allows the davit to be lowered into an oblique position so as 
to hang clear of the ship’s side ready for lowering, or to be brought 
into a vertical position and then revolved so that the boat can be 
lifted out of chocks whether inboard or outside of the davits. A 
tackle attached to an upright is employed for raising or lowering 
the davit, which works in a slot or guide formed in the boat skids 
so as to steady it. (Accepted July 25, 1884). 


8841. P. P. Bonnefoy, Marseilles. Ships’ Davits. 
[6d. 12 Figs.) June 11, 1884.—The davit consists of a lever 
P MT pivotted at its lower end P to the deck, having the boat 
secured by suitable tackle to its free end T, and having suitable 
tackle R fastened to its middle M for steadying the boat in its 
descent. As will readily be seen, the davit is so shaped that when 
released the weight of the boat will cause it to descend. The 
lever P M T is prevented from turning on its pivot by a lever L 
held in position by a lashing a, which is cut when it is desired to 
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lower the boat. The keel of the boat is supported when in posi- 
tion by the lever U (shown separately in Fig. 2) pivotted on the 
same centre as the davit, its free end being secured by a lashing 
toaring bolt I. A flat lashing S' fixed to the edge of the boat 








and to the ring bolt I prevents the boat rocking on its keel, when 
supported as shown, during the rolling of the vessel. (Accepted 
July 11, 1884). 


BUOYS. 


2128. R. Tin Fraserburgh, Aberdeen. Metallic 
and other Buoys. (6d. 11 Figs.) January 25, 1884.—The 
buoy is provided near its lower part with an india-rubber or other 
valve arranged to open automatically when or before the buoy is 
sunk to such a depth as would otherwise tend to cause it to col- 
lapse from external pressure. The water admitted through the 
valve tends to equalise the external and internal pressure whilst 
the air still confined maintains the buoyancy. (Sealed July 8, 


TARPAULIN FASTENER. 


1016. W. Rockliffe, Sunderland. Iron Battens 
and Fastenings for Securing aulins to Shi 
Hatches, (6d. 6 Figs.) January 8, 1884.—Holes are punched 
or drilled in the sides of the hatches at suitable distances apart, 
and have studs secured therein. Each stud has an opening for 
receiving an iron wedge. In each batten corresponding holes are 
formed to fit over the studs, which may be screw-threaded to re- 
ceive a nut. Holes in the edges of the tarpaulins are slipped over 
the studs, the battens are then placed over the tarpaulins, and 
the _— knocked in to secure the whole. (Sealed June 20, 
1884). 


LOCOMOTIVES. 


206. S. Pitt, Sutton, Surrey. (J. E. Wootten, Philadelphia, 
U.S.A.) Locomotive Boilers. (6d. 3 Figs.) January 1, 
1884.--The object of this invention is to afford improved facilities 
for the effective and economical combustion of lignite and other 
fuels, permitting the separation of small particles from the larger 
when burned under a forced blast, and relates to that class of 
locomotives in which the firebox is located above, and extends 
laterally beyond the driving wheels, and is combined with a com- 
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bustion chamber and a firebridge. The illustration shows the 
firebox end of a locomotive. A table C extends across the firebox 
B immediately in rear of the bridge a above the surface of and 
supported upon the forward portion of the firegrate. This table 
serves to receive and sustain particles which may from time to 
time be lifted by the action of the exhaust from the mass of fuel 
in combustion. The rear end of the table is closed from its top 
to the surface of the grate, and its upper surface is located at about 
the ordinary level of the bed of fuel on the grate. (Sealed April 8, 
1884). 

8974. A. M. Clark, London. (F. G. Wheeler, New York, 
U.S.A.) Steam Street Cars or Locomotives. (6d. 6 Figs.) 
June 14, 1884.—The firebox is surrounded by a water chamber 
which is connected with a system of tubes from which the engine 
takes its steam. The chimney communicates with a water box 
and a steam jet therein cools and ejects the products of combus- 
tion and regulates the draught. A water tank is provided with 
& spraying device to condense the exhaust steam, and an ejector 
pipe returns the water of the water box to the tank. (Accepted 
July 15, 1884). 


RAILWAY COUPLINGS. 


4837. J. Hyde, London, Couplings for Kailway 
Vehicles. (6d. 8 Figs.) March 13, 1884.—The coupling con- 
sists of two links, the one attached to the drawbar and hook in 
general use, and constructed to admit of the sliding of second link 
in slots at its outer end. The second link is weighted so as 
to rest in a slightly inclined position in the slots of the first link. 
The first link, actuated from levers on either side of the carriage, 
is raised, and carries the second link upward until it comes in 
contact with the hook of the adjoining vehicle, when it gives way 
until it clears the hook, when the weight again brings it into a hori- 
zontal position. The first link being then lowered, the second link 
will come in contact with the page portion of the hook and slide 
to the ends of the slots, and the first link being again slightly 
raised, the coupling will be completed. (Accepted July 8, 1884). 


AXLE-BOXES. 


Haughton-le-Skerne, Dur- 
edestals or Axle Bearings 
for Railway Vehicles. [4d. 2 Figs.) January 9, 1884.— 
The complete pedestal is cast at two operations ; the shell is cast 
from soft or non-chilling iron, and differs from an ordinary 

destal in that it possesses a cavity extending to nearly the full 
ength of the wearing part. When the shell is nearly cold, it is 
placed upon an ordinary chill and the hard or chilling metal cast 
into the cavity and upon the chill through a hole left in the shell. 
(Accepted August 12, 1884). 


4790. W. M. Smith, Newcastle-on- 2. 


, Tyne. Radial 
Axle-Boxes. [4d. 10 Figs.) March 12, 1884.—In order that 
radial axle-boxes and wheels of locomotives, &c., may be kept in 





proper positions relatively to the longitudinal centre line of the 
vehicle, and when moved out of such positions during passage 
round a curve, may be caused to resume their normal positions 
when a straight portion of the line is reached, springs are pro- 
vided between the axle-boxes and the vehicle frames, and the two 
axle boxes of each axle are connected by cross stays. Referring to 





the illustration, spiral springs A are arranged in recesses in the 
axle-box guide C, and act on plungers D that press against flanges 
on the axle-boxes F. Stays G prevent the springs A from unduly 
pressing the axle-boxes against the axle collars. Other slight 
modifications are described and illustrated. (Sealed July 8, 1884). 


7346. W.R. Lake, London. (G. W. Stewart, New York, 
U.S.A.) Journal or Axle-Boxes for Railway Vehicles. 
(6d. 5 Figs.) May 6, 1884.—The inner end of the axle-box A is 
provided with a dust excluding plate B having a circular opening 
for the car axle and fitted to slide freely. A thrust plate D is 
fitted in the groove near the outer end of the box and a cover E 
is fitted in the ordinary manner. Below the cover E the journal 
box is made open down to the bottom plate, and this opening 
serves to receive an iron trough F serving to hold the lubricant, 
and a lower packing of cotton waste. The journal box A is also 









































provided with a series of inclined corrugations g extending from 
each of the side walls, as clearly shown, and tranversely to the 
length of the box. They serve to receive the packing material H 
formed of a mixture of old gummy waste, oil and black lead, and, 
if desirable, asbestos. To apply this waste, the axle-box is raised 
off the journal, and the waste rammed between the top of the 
journal and under surface of the box, and the box is then lowered. 
The top of the box is made with a rectangular depression which 
aids in holding the packing in position. The horizontal under- 
toe the top of the boxis made‘plain. (Sealed September 2, 
4). 


8677. S. A. Flower and P. Ross, Jersey, N.J., 
U.S.A. [4¢. 1 Fig.) June 6, 1884.—The axle-boxes are packed 
with fibrous material consisting of cocoa-nut or other resilient 
fibre and jute or other absorbent woody fibre chemically treated 
with caustic alkali for the removal of natural resinous and gummy 
matters. (Accepted July 8, 1884). 


2056. J.J. Jeopta. Toronto, Canada. Brake Shoes 
for Braking way Cars. (4d. 6 Figs.) January 24, 
1884.—Certain of the face of the shoe are hardened by 
means of chills in the process of casting, the other parts beiog left 
soft and so proportioned as to produce an effective and durable 
brake shoe. The soft portions wear and bring the shoe to an 
exact bed on the rim of the wheel before the chilled portions come 
in contact therewith. (Sealed May 2, 1884). 


PERMANENT WAY. 


1227. D.Ellis, Aberystwith. Suspension Tramcar 
and Rail. (4d. 6 Figs.) February 11, 1884.—The rail is 
tubular with corrugated sides to strengthen it and with the lower 
part of both sides bevelled. The rail is open on its lower edge to 
receive a cross tubular piece mounted over the ——— posts of 
the road. The tramcars are made so that the travellers sit back to 
back ; the interior of the back contains the running wheels of the 
carriage. Two oblique wheels on each side of the carriage bear 
on the bevelled lower parts of the rail, and serve to keep the 
carriages perpendicular. (Sealed May 13, 1884). 


2799. M. Stevens, Bath, and F. W. Stevens, Bombay. 
Securing Railway to Chairs and Connecting 
Railway (4d. 4 Figs.] February 6, 1884.—The rails 
are secured in the jaws of the chairs by means of a cast-iron box 
and a wrought-iron split wedged key. The box is divided into 
two parts with projections on one part, working between the pro- 
jections on the other. The interior of the box is wedge-shaped to 
take the key, which is split up for about one-third its length and is 
wedge-shaped. (Accepted July 29, 1884). 

8290. S. Pitt, Sutton, Surrey. (/. B. Stevens, Hoboken, 
N.J., U.S.A.) Railway (6d. 6 Figs.) May 27, 1884.— 
The rail and its tread are divided into three parts so that there 
is no continuous transverse joint for more than two parts, and so 








constructed that there is no vertical movement between the three 
narrow treads. The illustration clearly shows the construction of 
the rail. The joints of the centre part d break joint with the 
joints of the side parts e. (Accepted July 8, 1884). 


POINTS AND SIGNALS. 


699. C. Adams, Brussels. wry! Point and 
Signal Interlocking Apparatus. (4d. 3 Figs.] January 4, 
1884.—A frame, through which two rods are fitted to slide parallel to 
the rails, is situated beside a set of points. One end ofone of the rods 
is connected tothe main line signal and one end of the other rod to 
the branch line signals, the other ends being linked to a sway 
beam, the middle of which is connected tothe signal lever. A bar 
connected to the points slides across the two rods and the bars 
and rods have notches in them so arranged that supposing the 
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points are right for the main line then the crossbar presents & 
notch through which the rod connected to the main line signal can 
slide, but no notch for the other rod. Onnow pulling over the 
signal lever the sway beam moves on the pin of the latter rod as a 
fulcrum and moves the other rod giving the main line signal, and 
this rod passing into the notch of the crossbar prevents the points 
from being moved while the signal is displayed. In a similar 
manner when the points are shifted for the branch, the pulling 
over of the signal lever gives the branch line signal. (Accepted 
July 18, 1884). 


WHEELS. 


2152. C. Burrell and T. Burall, Thetford, Norfolk. 

Wheels. (6d. 4 Figs.) January 25, 1884 —The 
spokes of the wheels are made of elastic plates of metal set edge- 
wise in a direction at right angles to the axis of the wheel, so that 
the wheel shall be elastic in its action both vertically and side- 
ways. The illustration shows a cross section of half of a wheel. 
The spokes 8 of tempered steel have their inner ends secured in 




















recesses in the side of the flanges A', and are held in place by 
rings C, one half being secured to one flange, and the other half 
to the other flange. The kes are bent sideways from the 
flanges towards the opposite side of the wheel, and may then be 
bent backwards and rivetted to the interior of tyre E, or they are 
rivetted directly to flanges projecting from the interior of the 
tyre. (Accepted March 18, 1384). 


4713. 8S. Pitt, Sutton, Surrey. (J. 4. Hagan, Three 
Rivers, Mich., U.S.A.) Railway Car Wheels. (Sd. 8 Figs.) 
March 11, 1884.—The illustration shows one method of forming 
the wheel. The tyre is made with an internal flange or ring made 
in sections, and dovetailed and keyed into an annular dovetail 
groove in theinner face of the tyre. The wrought-iron hub A 
hasan annular projection B forming shoulders for the reception 
of the side plates C D, whose outwardly curved flanged rims sup- 
port the tyre. The steel tyre E has an annular dovetail groove in its 
inner face, from which projects inwards a safety ring composed of 











two sectional side pieces g shaped to fit the dovetail ve and a 
sectional centre key serving to hold them in place. These sections 
are arranged to break joint. Bolts or rivets H and I secure the 
side plates respectively to the safety ring and to the annular pro- 
jection B. In a modification the side plates are formed with 
flanges interlocking with grooves in the sides of the tyre. In 
another modification two annular safety rings project inwardly 
from the tyre, and a body portion, formed of dish-shaped side 
plates connected by an exterior rim, has its periphery in contact 
with thetyre between the rings and forming a seat for the tyre. 
(Sealed June 20, 1884). 


5285. 8S. Steward, London. Spring Wheels. 
(4d. 2 Figs.) March 22, 1884.—A series of concentric corrugated 
steel rings increasing in diameter from the nave to the tyre are 
used in feu of the ordinaryspokes. These rings being corrugated 
radially descvibe in their circumference a series of waves or flutes 
alternately inwards towards the centre and outwards from the 
centre, the outward flutes of each ring abutting upon and being 
rivetted tothe inward flutes of the next larger diameter. In a 
modification, the corrugated rings are situated between a com- 
plete inner wheel and the tyre. (Sealed June 24, 1884). 


ROPE TRAMWAYSES. 


3050. W. R. Lake, London. (H. R&R. Taylor, Oakland, 
Cal., U.S.A.) Rope Clamping Apparatus. [4d. 3 Figs.} 
February 9, 1884.—Endless chains of clamping blocks shaped to 
fit the surface of the rope move upon elliptical shaped ways. 
Clamping blocks operated by screws press the endless chains 

ainst the side of the rope. The endless chains of clamping 
blocks move with the wire rope until the friction of the clamp- 
ing surface is sufficient to overcome the inertiaofthecar, (Sealed 
May 16, 1884). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
tates of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








VENTILATION OF PuBLic Burtpincs.—Messrs. Robert 
Boyle and Son, 64, Holborn Viaduct and Glasgow, have 
just applied their patent self-acting air pump ventilators 
and system of ventilation to the Inland Revenue Depart- 
ment, Somerset House ; Gresham Hall, Brixton ; Univer- 
sity College, Bangor, North Wales; Council Room, 
Barnsley; Masonic Club, Landport; Alexandra Club 
House, Southend; Free Library, Northwich; New 
offices, Edmonton Local Board of Health; York Insti- 
tute, York ; Carr and Company’s new stables. Carlisle ; 
new factory for the Ekman Pulp and Paper Company, 
Northfleet; ‘‘Lillehurst,” ‘‘Simonstown Hawes, ” 
Shrubland Park and Muncaster Castle, residences of the 
Duke of Sutherland, Lord Wharncliffe, Sir G. Brooke 
Middleton, Bart., and Lord Muncaster. 
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THE FESTINIOG RAILWAY. 


Amongst all the excursions on the programme of | 
the autumn meeting of the Iron and Steel Institute, 
probably none has proved more generally interesting 
to the members than that to the celebrated little 
railway running from Port Madoc to Festiniog, 
which Sir Henry Tyler has described as the most 
instructive line in the kingdom. So much has been 
written at different times on this mountain railway, 
that we feel some apology is necessary for opening 
up the subject at length again, especially as we 
intend repeating a good deal that has already ap- 
peared in our owncolumns. Whatever excuse, how- 
ever, may be necessary, is supplied in the fact that 
the railway is included in the official programme, 
which we have no choice but to follow ; and we are 
now endeavouring rather to make a record of what 
the members have seen, than to advance anything 
new. 

The Festiniog Railway is amongst the oldest in 
the kingdom, having been constructed in 1832. It 
was at first used as a horse railway for the purpose 
of bringing down slates from the quarries of Dinas, 
near Festiniog, to Port Madoc for shipment. In 
the year 1863, Mr. C. E. Spooner, C.E., the pre- 
sent engineer and general manager of the line, in- 
trocuced a couple of small locomotives for the pur- 


| that beautiful river which lower down swells into 
| the broad estuary of the Traeth Bach. 


It would be useless attempting to give a descrip- 
tion of the scenic beauties that are disclosed to the 
traveller on this romantic stretch of line, and in- 
deed we are hardly in a position to do so. On the 
occasion of our two recent journeys the weather 
was so thick with mist and driving rain that for 
most of the time it was impossible to see much 
more than the length of the locomotive ahead. 
Indistinctness, however, added considerably to the 
startling effects obtained during this railway moun- 
tain climbing. Looking out from the footplate of 
the engine we appeared to be veritably flying 
through the clouds, for nothing could be seen below 


but the rolling volume of mist. Then for an instant, | 


as the fog lifted, a glimpse into the valley would 
be disclosed, and one could see that the train was 


speeding along a narrow ledge scarped out of the face | 


of the rock. But it does not require the fortuitous 
addition of indistinctness to supply startling effects 
during a run on this line. In parts there are, as we 
have said, curves of 1? chains radius, and some cf the 
sharpest bends are cut out of the face of the solid 
rock. Itneeds actual experience on the footplate 
to appreciate the sensation of approaching one of 
these curves, especially when the base of the cliff is 
hidden in mist. One wants then all the assurance 


off with great care, the extremities being eased off 
into the reverse curves or straight lines. The 
| result of this is that the train passes from one curve 
| to another imperceptibly, unless one takes note of 
| the cant. The super-elevation on the greatest 
| curves is 3in. The permanent way is admirably 
laid, and as a rule excellently kept up throughout. 
It is well ballasted and drained. Double-headed 
rails are used of 484 1b. to the yard. A good part 
| of the line is laid with steel rails. In the draught- 
ing office there are some interesting specimens of 
old permanent way. Amongst these is a part of 
the first rails used on the line in the year 1832. 

















These were 16 lb. fish-bellied rails of oval section, 
4 ft. long, and flattened at the ends to fasten in the 
chairs by means of an iron key. They were super- 
seded by a heel rail which continued in use until 
the year 1868, when the present 48}1b. rails were 
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pose of working the traftic. Contrary to the 
expectations of many these proved highly 
successful, and were soon followed by two 
others, and at the end of the year 1869 there 
were six locomotive engines on the line. 
Before dealing with the rolling stock, 
however, it is, perhaps, as well that we 
should give a few of the leading particulars 
of the line itself, of which a plan and a 
section are annexed. There is a single 
line of rails, and the length of main line 
from Port Madoc Station to Festiniog is 
13} miles, exclusive of branches. The dif- 
ference in elevation between the sea level 
and the upper terminus is 700ft., the ascend- 
ing gradient being continuous throughout. 
The maximum rise is1 in 68.69, and the least 
is 1 in 186. On the Traethmawr embank- 


PORTMADOC 


orizontal 94"1o a Mile 
fertacal 200 Feet to an inch 


PLAN OF THE FESTINIOG 


RAILWAY, 
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adopted. Mr. Spooner uses all his rails 
twice, planing the underside in the machine 
before relaying them, so as to take out the 
depression caused by the impact of rail on the 
chair. The rails are joined by a fishplate of 
Mr. Spooner’s design. In this the section is 
such, that the web and lower flange of the 
rail are both supported, the two plates all 
but meeting under the centre of the rail. It 
has been found that the additional stiffness 
gained by this arrangement not only affords 
very much smoother running, but the nuts 
have no tendency to slack back, as the con- 
stant working of the plates against the rail is 
avoided. The points and crossings are of the 
ordinary construction. Whilst on the sub- 
ject of rails it is perhaps as well to make 
reference to Mr. Spooner’s patent rail bender, 


70062 








ment, however, where the line crosses the 
estuary, it is nearly level. Fora distance of 
12} miles the average gradient is1 in 92. 
The greatest filling is 60 ft., and the deepest , 
cutting is 27 ft. The width of the line between | 
fences is 8 ft., and on the embankment 10 ft. | 
at formation level. There are two tunnels, 





in 92 
+o “ ‘ 


a 


PROFILE OF LINE, 


that reason supplies to avoid an instinctive conclu- 
sion that the whole train is about to leap bodily 
into space. 
curve it is difficult to realise how it is done, for the 


Even as the engine sweeps round the | 


illustrations of which have already appeared 
in this journal (see ENGINEERING, vol. viii., 
page 263). It consists of a cast-iron frame 
mounted on a couple of pairs of wheels, so that it 
| can be run along the line to any point where it 
may be required, this frame carrying the three 
rollers by which the bending operation is per- 


135 MULES 


one of 730 yards through syenite, and one of 60 long boiler of the Fairlie engine still points at an | formed. Two of these rollers are fixed on axles, 


yards through the slate formation. Neither of | 
these are lined. The maximum curves are 1? chains 
radius, in length from 80 ft. to 200 ft. There are 





angle of 20deg. to 30 deg. to the line into the 
valley which we know underlies the mist below. 
Of course the narrow gauge, combined with the 


| each of which carries a spurwheel at one end, and 
| these are geared together by means of an inter- 
| mediate wheel. The axle of one roller also carries 


others 3, 4, 5, and 6 chains, whilst the ruling | double bogie of the Fairlie engine, is sufficient | at its other end a wormwheel, and this wheel is 


curves are between 7 and 8 chains. 
line is generally known as 2 ft., but is actually 4in. | 
less. In the curves, however, the rails are some- | 
what spread. As may be surmised from the above | 
particulars, the line passes through a most irregular | 


The gauge of | explanation for all this, but one wants to travel on | driven by means of a worm and bevel gear. 


the Festiniog Railway in a fog to fully realise 
the utmost the bogie system is capable of in taking 
curves. 

When the line was remodelled for steam traffic, 


The 
| axle of the bevel wheel passes right through from 
| one side of the machine to the other, and it is 
| provided at each end with a crank handle, these 
handles (not shown in the engraving) being turned 


and picturesque country. For a great part of its | the whole of the curves were laid out afresh by Mr. | by the men working the machine. 


length it is cut out from the side of the valley of 


Spooner on the parabolic principle. They were set 


The degree of curvature given to the rail to be 
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THE FESTINIOG RAILWAY: VIEW 


NEAR TAN-Y-GRISAU. 



















































































bent is regulated by the position of the third roller, | they consist, firstly, of Minfford Junction, where ; 286 are taken from Mr. Spooner’s book on narrow 
which turns on bearings which move in guides, | the line crosses that of the Cambrian Railway, and | gauge railways, published by Messrs. Spon, of 


and can be raised or lowered. The rail to be | 
bent is passed over the lower roller, and under | 
the upper ones, it being drawn forward by the 
latter rollers as they are turned by means of the 
gearing we have described. The rollers are of cast | 
iron hooped with steel, the hoops being grooved to 
suit the section of the rails to be bent. With this 
machine, rails can be bent with great accuracy from 
curves of the largest radius, to those suitable fcr an 
ordinary turntable. The makers are Messrs. Thom- | 
son, Sterne, and Co. With rails that are bent true 
to the required curve, friction between the rail and 
the wheel flange is reduced to the lowest point, a | 
great point in the saving of wear and tear. 

The rails now laid on this line are fixed by strong 
chairs to 9 in. by 44 in. larch sleepers, 4 ft. 6 in. | 
long, and placed 3 ft. apart from centre to centre, | 
except at the joints where the pitch is contracted to | 
2ft. Ateach joint aframe is formed by placing | 
two sleepers as longitudinals under the cross sleepers 
and spiking the latter to them. This arrangement, 
combined with the use of the stiff form of fishplate 
we have already described, enables the joints to 
be rendered very firm and even, an important 
matter in a narrow gauge line worked at relatively 
high speeds. 

A prominent feature on the line are the dry stone 
walls or embankments which cross the ravines on 
the hillside. These are 8 ft. wide at top, with a 
batter of 1 in 6. Many of them are 50 ft. cr more 
in height and are sharply curved. | 

The above illustration represents a part of the line | 
near Tan-y-Grisau, where one of these ‘‘ breast 
walls,” as they are locally called, exists. The full | 
depth of the ravine does not however appear ; the | 
photograph from which the engraving has been made | 
not taking it in. Owing to the perspective, too, | 
the embankment appears wider and lower that it 
actually is. 

Besides the terminal stations there are five others. 
Taking them in order from Port Madoc upwards, 





| believe 140,000 tons is the most that has ever been 


| ordinary springs, but at times there is as much 
| difference as 21 ft. between high and low water 





an interchange of traffic takes place. Next above 

is Penrhyn, then Tan-y-Bwlch, and higher still | 
Tan-y-Grisau. Dinas is the highest station on the | 
main line. 


Charing Cross, 
In 1872, the ‘‘ James Spooner,” also a double 
boiler double bogie Fairlie engine, was placed on 


At Blannau Festiniog Junction, con- | theline.* The following are the chief particulars of 


nection is made with the London and North-Western | this locomotive : 


Railway, and at Duffws the Great Western Railway 
joins the line. The laying out of these junctions 
in a complete manner has been a source of consider- 
able expense to the Festiniog Company, as every- 
thing has been done on the most approved principles 
in the matter of signalling, &e. At Port Madoc 
there are facilities which would enable 200,000 tons 
of slates being shipped per annum, although we 


shipped in one year. The rise of tide is 18ft. at 


springs. 

The introduction by Mr. Spooner of the Fairlie 
double bogie engine opened up a new era for the 
Festiniog Railway, and has proved one of the most 
striking features in its history. The first two loco- 
motives used on the line were built by Messrs. G. 
England and Co., of Hatcham, in 1863. They had 
four coupled wheels 2 ft. in diameter. The wheel 
base was 5ft. and the cylinders placed outside 
were 8in. in diameter by 12in. stroke. The weight 
of each in work was about 8 tons. The remaining 
engines of this class were also supplied by Messrs. 
England, but were about 2 tons heavier. The 
working pressure was usually 160]b. In the year 
1869, the double boiler Fairlie engine with double 
bogie, ‘‘ Little Wonder,” of which we give an 
engraving on page 286, was built by Mr. Fairlie, at 
the Hatcham works, and placed on the line. <A 
double page illustration and full description of this 
locomotive was published in ENGINEERING at the 
time.* 

The details of performance published on page 





DETAILS OF THE LOCOMOTIVE * JAMES SPOONER.” 


‘ylinders : ft. in, 
Diameter 84 
Stroke eee eee . . coe 2 
Distance apart from centre to centre ... 1 
Centres of valve spindles.. 5 9 


Centre of cylinder to valve face 


Length of steam ports 68 
Width cs vs the 
as exhaust ports . 1} 
aS bars 24 Og 
Thickness of piston we si 1} 
Number of rings... =A a 2 


o ooo°oorokr sd 
i=) 
Pat? 


Diameter of piston rod 
Working Gear; 
Length of connecting rods betwee 


centres... Si wis oe sh 6 
Diameter of crank-pin bearing ... 2 
Length ne me Me 23 
Diameter of coupling-rod pins ... 24 


Lengt ” ” 

e of crosshead blocks 

Width of motion bars... ce 
Thickness of motion bars at centre 


coowoooocooon 
bo 
a al 


Length of eccentric rods ... ye 3! 
Diameter of eccentric sheaves .. 9! 
Width i = 2 

Throw mp As 23 


Wheels and Axles : 
Diameter of wheels 
Width of tyres oe 
Distance between tyres ... 
Wheel base of each bogie 
Total wheel base... te ae Bae 
From leading axle to centre of bogie pin 


as 
COON NOHKFOHS 
o 


? driving ” ” 1 
Diameter of driving axles at centre 4} 
ae leading ,, 4 


= axle bearings 








* See ENGINEERING, page 316, vol. ix. 





* For illustrations of this engine see ENGINEERING, 
vol. xv., page 179. 
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ROLLING STOCK ON THE FESTINIOG RAILWAY. 


DESIGNED BY MR. C. E. SPOONER, ENGINEER, PORT MADOC. 
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COAL TRUCK, TRUCK FOR SLATE SLABS, 
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TABLE SHOWING THE WEIGHT OF TRAIN GENERALLY TAKEN BY THE 


ITS CONSUMPTION OF FUEL. 


SS 


‘* FAIRLIE” ENGINE, TOGETHER WITH 





in 


Steam, and Tare 


Weight of 


Car- 
Number of Pas- 
(same 
Pas- 


Up (same 


DESCRIPTION. 


sengers in Car- 


senger Carriages, 
Up 
riage, 


&. U 


riages, &c. 


Number of 


Down). 


Pas- 


Pas- 


sengers and Goods. 


Up. 


Car- 
Trucks, 


of 


ig Engine. 
of 


sengers and Slates. 


Train in Motion, 
Down. 


! includin 


and Load of Pas- 


riages, 
Entire Length ‘of 


Weight of 
Weight of 


Car. 
Goods 


Wagons, and Slate 


riages, 
Trucks. 


Car- 
Goods 
Slates, 
of 


Down. 
Trucks. 
Gross 


exclusive 


Weight of 
Consumption 


on 


Proportion of Pay- 
ing to Unpaying 


exclusive of En- 
Weight Hauled, 
taking the Up and 
Down Journey in- 
clusive of Engine. 


Weight of Train, 
gine. 


Fuel per Ton per 


of Train, Upand 
Mile 


Passengers, 
Down, 


riages, 
Wagons, 
and 
Down, 

of Engine. 


Total 





s+ | Weight of Locomo- 
tive Engine 


_ 
© 
on 
°°: 
o 


1 “ Fairlie” engine in steam ..| 


o) 
© 


1 First-class carriage 
2 Second - 
8 Third 


=~ 


wre 
~_ 
no 


- 
S 
— 


” 


~ 
wo 


1 Guard’s brake van 


6 Goods trucks .. 


a 


112 Slate wagons 


; 16 
2 Brakesmen and guard. ‘ 


| 
| Passengers 
| 
| 
| 


* | Weight 
| Weight 


fal 
st 
6 

= 
= 


“ sengers. Up. 
+d 


7 ‘iz 2 


err 


2 ‘Is 3 is 4 
Passengers’ 


Luggage. 


Luggage. 
010 


0 18 0 


0 20 
Empty. 
72 16 0 


2 


00 | 
4 2 | 


224 


2 0 4 0 


bg 


= | Total Gross Weight 


= 


| 
| 
38 “ | "0.45 1.180 
Paying 
| Which in- re ig 
| cludes Stand- | Unpaying. 
jing at Stations, 
but does not 
include 


Em pty. 
296 


16 
oe £4 








| 86 


} 


17 


0 107 17 1 1203 230 0 0 | 





86 17 


| 
| 
31617 1 | 424 14 2 | Shunting. 


~ The consumption of fuel embraces an excess elevation to overcome on the up journey of 350 ft., supposing that the speed of down journey by gravity v was at 20 miles an hour, without appli. 
cation of brakes, hence a saving of one-half in consumption of fuel would occur with the same loads by the reduced average inclination of 1 in 184, intsead of the existing average 


inclination of 1 in 92. 


ft. 
Length of axle bearings ... 
Centres 
Diameter of axles at wheel seats 


Carrier Frames : 
Distance between frames... 
Depth of frame at centre... 
Centre of ie pins 
Width over footplates 


Bogie Frames : 
Extreme length 
Depth 
Thickness 
Distance apart 
Buffers (Thomson’s ; patent) 
Height of centre buffers from rails 


Boiler Shell : 

: Total length between smokebox tube- 
plates 

Length of each barrel 

eC’ of each barrel inside smallest 


t 
ae 
No 


Thckeess of barrel ‘plates. : 
smokebox tubeplate 
Height of centre of boiler from rail 
Length of firebox casing . fe 
Width 
entre of boiler to bottom of casing 
Thickness of side and crown plates 
front plates .. 
Dieser of steam domes, outside 
ei ; 
Diameter of safety valves 


Inside Fireboxes (Copper) : 
Length at tup Se 
ae bottom ... 
Width at top : 
bottom ... 
Height of crown above centre of boiler... 
grate at front . 
back 


CHRHOOWNaROON 
21D oS 
wWORSS PELE 


POO 
toe 


” 


toworbtorp 


” ” 


“IN 


” ”” %” ” 
Tubes (Brass): 
Number in each barrel 
Diameter outside .. 
Length between tubeplates = 
Distance between centres, vertically 


wor eens ag 
sq. ft. 

84 

629 


713 
11.2 


102 


” 


Heating Surface : 
Fireboxes .. 
Tubes (outside) . 


Total 


Firegrate area 


Smokeboxes and Chimneys : 
Diameter of smokeboxes ... : 
Length ae inside ... 
Diameter of chimneys inside at top 
bottom 
Height of top uf chimney fr from rail 
Diameter of blast nozzles.. ne 


Ta : 
ength 
Width 
Depth 
Capacity 


boro onoonww 


"2 720 gallons 
Weight of engine empty 14 tons 5 ewt. 
ite roadworthy 20 tons 1 ewt. 

A third-class of locomotive was tried in 1876. 
This consisted of the ‘‘ Taliesin,” a single boiler’ 
double bogie Fairlie engine of the following 
dimensions : 


DETAILS OF THE LOCOMOTIVE 


” 


© TALIESIN.” 


Diameter of inten 
Stroke 
Diameter of wheel... 





Wheel base of steam bogie 
trailing bogie ' 
Diameter of wheels of ne bogie 
Centres of bogies ... 
Total wheel base .. 
Heating surface: F irebox 
Tubes ... 313 


342.5 , 


Total 
Firegrate area 
Capacity tanks 
Weight em : 
pov a vorthy... 


6.25 sq. ft. 
380 gals. 

12 tons 5 ewt. 
& 15 tons 
celebrated experiments as to the hauling power of 
the Fairlie locomotive ‘*‘ Little Wonder,” at which 
the Duke of Sutherland, the members of a Russian 
Imperial Commission, representatives of the India 
Office, Board of Trade, France, Germany, and other 
countries were present. 
fully described in this journal.* 

We give on page 285 illustrations of some of the 
passenger and goods rolling stock used on the line. 
The bogie composite carriage shown accommodates 
first, second, and third-class passengers; it has 
seven compartments and will seat fifty persons, and 
has been in use since the year 1873. As will be 


| third-class passengers, weigh 1 ton 6 cwt. 
| cross seats a twelve-passenger carriage weighs 
|} 1 ton 3 ewt. 
| carry 3 tons weigh 19 cwt., and goods trucks for 
| 18 cwt., 


These experiments were | 





seats is 1 ft. 5in. from centre of rail, and 10 in. 
from the end of the axle. 

Passenger carriages with longitudinal seats which 
will carry twelve first, fourteen second, and fourteen 
With 


Coal trucks and slate wagons to 


2$ tons each. A 2-ton slate wagon 


weighs 13 ewt. The wheels on these are 1 ft. 6 in. 


|in diameter, and are made of cast iron with Low- 
soi — . a . —_ | moor tyres; those on the slate trucks run from 
n the early part of the year 70 were made the 


seven to nine years without requiring to be turned 
afresh. In the office we saw one veteran that had 
been twenty-six years in wear. The wheel base of 
some of the rolling stock is as follows, viz. : Pas- 
senger carriages, 5 ft. and 5 ft. 6in.; goods and 
coal trucks, 5 ft. 6 in. and 6 ft. ; slate wagons, 
2 ft. 11 in., 3 ft. 1 in., and 4 ft. lin. ; slab trucks, 
5 ft. The journals are 3} in. to 4} in. 

A feature to which Mr. Spooner attaches great 
importance is the method adopted for coupling up 
the train. This is done by his patent combined butfer, 
drawbar, and coupling. By means of a hook which is 
held in its place by a falling weight and eccentric, 
the two combined buffers and drawbars are locked 


DOUBLE BOGIE FAIRLIE ENGINE ‘‘ LITTLE WONDER.” 


seen, the weight is carried very low down, which 
is necessary with the narrow gauge; on this ac- 
count, too, no platforms are required on the line. 
On the same page is an illustration of the type of 
guard’s van at present in use. The double bogie 
truck is designed principally for carrying ballast, 


used in repairing the permanent way. The weight | 
of this is 4} tons, and it will take 12 tons of | 
| tion. 


ballast, 7 tons of coal, or 8 tons of corn in sacks. 


By the addition of rising boards, however, over 10 | 
tons of coal have been frequently taken in these | 


trucks. The ordinary 5-ton coal wagon is also 
shown. The last illustration on the same page is 
that of a truck used for carrying large slabs of slate. 
These are placed against the framing as on an easel, 
and are supported by the curved ends shown. 

The older stock of the company consists of first, 
second, and third-class passenger coaches. Some of 
the first-class carriagesare open, having longitudinal 
seats placed back to back. Strong leather aprons 
are provided, and in fine weather these seats are in 
greatdemand. The first-class carriages are 10 ft. 
long and 6 ft. 3in. wide ; the others are 9 ft. 9 in. 
long and 4 ft. 104 in. wide, with elliptical springs. 
The overhang of the passenger carriages with cross 

* See ENGINEERING, vol. ix., page 448. 








firmly together, so forming a central rigid connect- 
ing link between the two carriages. The connection 
is made to the carriage frame, some distance from 
the end, and considerable lateral play is given, in 
order to allow for the necessary motion in round- 
ing curves. Figs. 1 and 2, page 288, show a 
modification of the arrangement which has been ex- 
pressly designed for carriages with end communica- 
Fig. 3 shows the general design. 

About a mile from the Port Madoc Station are 
the carriage and locomotive shops of the company. 
Everything is naturally in miniature, the wheel 
lathe especially striking one as being verysmall. It 
is this feature that adds not a little to the economy 
with which this line has been run, and is one of the 
strong points of the narrow gauge system. 

At the locomotive shops the company build their 
own engines—a double bogie Fairlie engine of the 
same general type as the “‘ James Spooner” being 
now in hand. Slight alterations in detail have 
been made from time to time as experience sug- 
gested them, but in general principle the design 
remains the same. The cylinders of the new 
engine are a trifle larger, being 9 in. in diameter 
by 14 in. stroke, and the wheels are 2 ft. 9} in. 


| The boiler has been raised over the firebox to give 
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more steam room, and various parts have been 
strengthened or otherwise modified. ; 

So far as the Festiniog gauge of 1-11} is con- 
cerned, it was not a matter of choice, as the old 
horse tramroad had to be utilised. Mr. Spooner 
is not an advocate of a gauge quite so narrow as 
that he has under his charge, 2 ft. 6 in. being, we 
believe, his ideal dimensions. 








MESSRS. J. WALKER, PARKER, AND 
CO.’S LEAD WORKS. 
Tue Dee Bank Leap Works. 

TnHEsE works are one of Messrs. Walker, Parker, 
and Co.’s numerous establishments. They are 
situated at Bagillt, on the estuary of the Dee, and ad- 
joining the Chester and Holyhead Railway. Here 
the operations of smelting the lead ore are carried 
on, and pig lead is desilverised. Sheet lead is also 
rolled, and red lead manufactured on the premises. 

The lead ore is smelted in the manner generally 
known as the Flintshire process, which is by air re- 
duction in reverberatory furnaces. These are of the 
usual type, being of rectangular construction, and 
built of firebrick bound with iron, and are 20 ft. 
long by 11 ft. wide. There are three doors on each 
side. The working bottom of the furnace is made 
up of slag from the process, and slopes on all sides 
towards the tap holein front. The charge consists 
of about one ton of ore, to which is added about 
2 ewt. of ‘‘fume” collected from the flues, to 
which we shall make more special reference shortly. 
The ores at present worked are of a very pure and 
rich description obtained from the English and 
Welsh mines, the average assay showing 80 deg. of 
metal, thus nearly reaching the possible percentage. 
Fires are made up in the coal-burning furnaces 
placed at the sides, and the burning gases and pro- 
ducts of combustion are conveyed to the space 
above the smelting hearth. The charge is worked 
by hand rakes, and as lead is separated, it flows 
down to the tap hole. It is ultimately run into the 
tapping pot, sunk in the ground in front, and 
having been skimmed clean is cast into pigs in iron 
moulds. The waste gases and escaping fumes from 
these furnaces, as well as from all others in the 
works where the gases are brought into direct con- 
tact with substances containing lead, are conveyed 
to a large underground flue situated on the high 
land at the back of the works. This flue is 1} miles 
in continuous length. It is ovai in section, the 
maximum and minimum diameters being respec- 
tively 7 ft. and6 ft. It is built of brick in the 
ordinary way, and arranged in an oval coil of 6$ 
turns. The total length of all flues on the works, 
including the one described, is 2 miles and 400 
yards. This flue discharges into a chimney stack 
258 ft. high and 12 ft. in diameter. This unusual 
length of flue is for the purpose of collecting the 
flue dust or ‘‘ fume” which is carried over from the 
furnaces with the smoke. It is principally com- 
posed of sulphate, sulphide, and oxide of lead, and 
contains as much as 55 to 60 per cent. of metal. In 
the ordinary way the fume is got out by flushing the 
flues with water which is run into settling pools in 
the works, but once a year they are opened out and 
thoroughly cleared, when an additional quantity of 
300 to 400 tons is taken from them, this being what 
the flushing process has failed to dislodge. Until 
this flue was built nearly the whole of this valuable 
material was discharged in the air, and was a notable 
instance of matter in the wrong place, being fatal 
to the surrounding vegetation. 

From the working of the furnace there results a 
certain residue known as “‘ grey slag” which is drawn 
out by the doors at the back. About 90 per cent. of 
the contained lead is got out at the first operation, 
and a considerable part of the remaining quantity 
is contained in the slag, and in order to recover 
this, the slag is worked over again. It is a small 
detail, but perhaps one worth noticing, that each 
furnace has been designed with a small oven, 
wherein the men cook their dinners. There are 
eleven of these furnaces at work, each having 
four attendants, who work in equal shifts. The 
fuel is a coal obtained from a pit a few hun- 
dred yards off. The grey slags and other resi- 
dues are worked up by flowing furnaces, in which 
they are placed, together with suitable flues, and 
are run down at full smelting heat, until completely 
liquefied. All lead is thus reduced out and leaves a 
liquid slag, which, when set hard, is taken to the 
tip. The lead obtained in this way is technically 
known as slag lead, and is very hard, owing to the 
presence of antimony and other impurities, sv that 








it requires to undergo a process of improving be- 
fore it can be desilverised. These latter furnaces 
are of the reverberatory direct-acting type, re- 
sembling those used in copper smelting, and are 
worked at far higher temperature than the ones 
previously described, having a larger grate. The 
charge is about 14 tons. From the tapping hole 
the charge of lead and slags is run into a large 
tapping pot, which retains the lead whilst the slags 
overflow and pass on to a cinder bed, known as the 
‘*slag run.” After cooling, these slags are assayed, 
and if found worth the operation, are worked over 
again, if not, they are thrown on the tip. There 
are three of these flowing furnaces. The lead re- 
sulting from these processes contains a certain 
amount of silver, which it is the object of the de- 
silvering process to extract. Messrs. Walker, 
Parker, and Co. also buy large quantities of lead, 
in addition to that produced on their works. The 
desilverising plant at the Dee Bank Works has been 
erected within the last year anda half, from designs 
by Mr. W. M. Hutchings, the manager, and is 
perhaps the most modern and complete of its kind 
in the country. The system of separation followed 
is known as the zinc process, which is found to be 
far more economical, especially in the matter of 
labour, whilst at the same time the lead is of a 
better quality, that produced by this firm having, 
we understand, a high reputation in the market. 
The plant consists firstly of several semi-spherical 
cast-iron pots, which are mounted in a setting of 
brickwork. This also forms a platform from which 
they are worked. The larger of these pots, of which 
the diameter is 6ft. 5in., is used for melting the 
lead, the scum from which is removed as it rises. 
Having been brought to above the melting point of 
zine, a certain quantity of that metal is added, and 
the whole is then thoroughly incorporated. The 
pot is then allowed to cool for some hours, during 
which time a crust consisting of an alloy of zinc, 
lead, and silver forms on the top ; the zine having 
the property of extracting the silver from the lead, 
and rises with the former to the surface, as the 
cooling of the mass progresses. This crust is 
skimmed off by perforated skimmers into the second 
series of pots placed alongside. These are known 
as liquating pots. After the first process the quan- 
tity of zinc is considerably reduced, but if necessary, 
the lead is subjected to a second, and even to a 
third treatment, the total amount of zine used de- 
pending on the quantity of silver present. When 
the lead is sufficiently desilverised, it is tapped 
through a spout in the bottom of the pot into a 
softening furnace, which is of the same type as those 
described, and is heated by its own fires. In this the 
zinc and other impurities contained in the lead are 
removed by oxidation at red heat, the impure 
matters forming at the top. When the tests show 
that the lead is perfectly pure, the fire is drawn 
and the furnace is cooled down until the crust 
floating on the top is hardened sufficiently to be 
skimmed off. This crust being eventually smelted, 
gives a hard description of lead. The lead remain- 
ing in the furnace after skimming is known as 
market lead, and is run into a pot, from whence it 
is run into pig moulds, arranged in a semicircle 
round the pot, and below its level in the casting 
pit. A swivel launder which can be turned to serve 
each mould in turn, prevents the necessity of using 
a ladle or shifting troughs, the spout or launder 
forming a radius of the pit, and pivotting on the 
centre, which is under the tapping hole in the pot. 
The flow of metal from the pot is controlled by a 
plug worked by means of a shaft with a thread 
turned on its upper part, and which works through 
the molten lead in the pot. It should be remarked 
that the arrangements for handling the material 
have been carefully planned. There are tram-lines 
laid all through, and there is a steam hoist for lift- 
ing the pigs to the higher level. 

The crusts of zine containing the silver are heated 
in the liquating pots in order to remove some of 
the excess of lead which they carry over, and the 
rich alloy left, which contains all the silver of the 
original charge, is taken away to be further treated 
in the distillery. 

The distillation of the rich alloy is carried out by 
mixing it with a given proportion of culm, in plum- 
bago retorts, when a large proportion of the zinc is 
brought away and distilled with cast-iron con- 
densers, in which it is recovered for future use in 
the furnaces, whilst the lead and silver of the alloy 
are ultimately produced in bars of great richness, 
from which the silver is extracted by the final 
process of refining. 








The plant now in use produces at present over 
300 tons a week of market lead ; but if necessary, 
double that quantity could be turned out, as there 
is a duplicate set of pots, not at present in use. 
This new plant also includes large and improved 
furnaces, and other appliances of considerable 
extent and recent design. 

The process of “‘ cupellation,” or ‘‘ bone ash test,”’ 
followed for separating the last of the lead from the 
silver, is one of great antiquity, and remains prac- 
tically the same in principle as it has been from 
time immemorial. Indeed, we believe that Dr. 
Percy claims to have found a full description of it 
in the writings of the Old Testament. However 
this may be, we will give a brief record of the 
process as followed by Messrs. Walker, Parker, and 
Co., as there may have been a few alterations in 
detail of late years. 

The ‘‘rich bars” containing the silver are brought 
to the refining furnace, which is a small reverbera- 
tory furnace with a movable hearth. The latter 
consists of an iron frame, into which a container of 
bone ash has been rammed. The frame which 
forms the hearth is supported in its place in the 
furnace by crossbars and wedges. The lead con- 
taining silver is melted in the furnace, when liquid 
oxide of lead or litharge will form. A low blast 
from a fan is turned on at the back of the test, and 
the liquid litharge is driven to the front, where it 
flows off through gates cut in the bone ash and is 
received into small pots which are placed on wheels 
and drawn away to an open floor. As the lead is in 
this way drawn away, its place is taken up by fresh 
bars of the combined silver and lead, being fed down 
suitable pipes, so that they melt off continuously. 
The oxide of lead produced, carries with it very 
little of the silver, which is practically not oxidised. 
In this manner the silver goes on constantly con- 
centrating in the test until the latter is full, when 
no more bars are added, and the silver is refined by 
several hours of strong fire with blast. It will be 
seen, therefore, that it is gradually separated by 
three separate processes ; firstly, by means of zinc, 
which removes a greater part of the lead in the 
liquating pots ; secondly, by distillation in plum- 
bago retorts, when the zinc is removed ; and thirdly, 
by refining in the bone ash tests. The annual pro- 
duction of silver at these works is about 13 tons per 
annum. 

So far we have treated of the smelting and desil- 
verisation of lead which forms the chief branch of 
the Dee Bank Works. 

The litharge we have made reference to is an ex- 
tensive article of commerce ; it is not only obtained 
as a bye-product in these.works, but is manufactured 
specially from pure lead, not containing silver, the 
process followed, however, being similar to that just 
described. The large cakes from the furnace are 
allowed to lie for several days on an open floor, 
when they gradually “fall,” producing about two- 
thirds weight of flake litharge, which is in the form of 
small crystallised scales, the remainder being ‘‘ coarse 
litharge” in lumps. The two are separated by sift- 
ing, and the latter is ground up and levigated. 

The manufacture of red lead commences with the 
process of ‘‘ drossing,” which is carried on in ovens 
which very much resemble those ordinarily used by 
bakers, in general appearance. There is no chimney, 
however ; the smoke and products of combustion col- 
lecting in the dome above the sole on which the dross 
is placed, and passing out at the oven door, there 
being a hood in the front into which theyascend. The 
operation is commenced by forming a dam across the 
front with dross left from the last operation. Behind 
this dam a charge of pure pig lead is melted, and as 
soon as it reaches a dull red heat, the workman 
commences working it with a long-handled rake, 
suspended about the middle by a chain and hook 
hanging in front of the door. By a peculiar action 
the bath of lead at a dull red heat is agitated and 
splashed about, being thrown to the back and sides 
asformed. A small quantity of antimony in the 
form of antimonial lead is thrown into the bath 
from time to time, as antimony in small quantities 
has the effect of increasing the oxidation of lead, 
in a somewhat remarkable manner. The whole 
charge, which consists of about 27 cwt., is drossed 
and converted into yellow oxide of lead in about 
six hours. The dam is then broken down and re- 
moved, and the dross is left in the oven to calcine 
for several hours longer, during which time it is 
repeatedly turned over for the purpose of facili- 
tating the draining away of metallic lead entangled 
in it. This lead trickles down the sloping bottom 
of the furnace, and flows out at the oven door. 
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The dross is taken away and wet ground in an 
ordinary mill, and levigated. The coarser particles 
are collected in a settling vat, locally known as the 


‘¢ bran-tub,” whilst the finer dross is carried forward | 


to other settling tanks. The ground and levigated 
product is now yellow oxide of lead, and is taken 
forward to undergo the third stage, which consists 
of the process of colouring. A charge of about 
35 cwt. is introduced into the bottom of the 
colouring oven, which in every practical respect 
resembles the last described. Here the dross re- 
mains forty-eight hours, being subjected toa low 
red heat, which has to be carefully regulated, and 
during which time it is carefully turned with rakes. 
By the absorption of oxygen from the atmosphere 
a higher oxide of lead is gradually produced, having 
the red colour characteristic of redlead. Great care 
is needed during the final process, as, if the heat 
in the ovens be allowed to become too high, the red 
lead already formed may be destroyed ; if, on the 
other hand, the temperature be too low, the proper 
colouring does not take place. In order to com- 
plete the material for use, it is again ground and 
levigated, and finally dried in stoves. A large 
quantity of this material is produced for glass- 
making purposes. It is made in the manner we 
have described, but requires additional care in its 
preparation, and all the ingredients have to be of 
exceptional purity. The ovens used for the pro- 
duction of this special kind are never employed for 
any other purpose. 

The variety known as orange lead is very similar 
in composition when finished to red lead, but is 
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made from somewhat different material. In this 
case, white lead is used in place of the blue lead as 
in the other process. 

There is one mill for rolling sheet lead which con- 
| sists of a pairof horizontal cast-ironrollers mounted in 
|a suitable framing. They are 100 in. in length, and 
| 23in. in diameter. The top roller is raised and 

lowered by hand gearing, and runs freely in its bear- 
| ings, the lower one being driven by the engine. The 
| reversing is accomplished by means of a clutch. 
| These rolls are situated in the centre of a long 
bench, which is fitted with small loose rollers for 
the sheets to run on, there being two live rollers for 
feeding immediately at the front and back of the 
mill. In order to produce the sheets the first opera- 
tion is to cast a large flat sheet of lead. This is 
marked off by the foreman roller according to the 
| size and thickness of sheet wished for, so that the 
| final result may be exactly the article required. 
| The piece of lead having been cut off, is passed 
| through the mill whilst quite hot, the rollers being 
| brought closer together at each pass until exactly 
| the required gauge is obtained. The sheet is then 
| hauled away by a tackle, the fall being worked from 
| the end of the bottom roll, which has a projecting 
| drum placed on for the purpose. : 
| The engine used on the works is of the old- 
| fashioned beam type, with slide valve expansion 
| gear. The cylinder is 32 in. in diameter and 6 ft. 
| stroke, the boiler pressure is usually 26 1b. There 
are two new Galloway boilers and some of the old 
egg-ended type. This engine drives the rolling 
‘mill, the red lead nutts, and the fan used in the de- 





silverising works. There are the usual offices and 
| Shops generally met with in works of this descrip- 
tion, and which do not call for any special 
, mention. 
THE CHESTER Works. 

The Chester Works of this well-known house are 
| Situated on the canal, a short distance beyond the 
| city walls. They are the chief factory of the firm, 
| although their works at Elswick-on-Tyne are we 
| believe of almost equal importance. There are 
| other branches, at Liverpool, Glasgow, Bagillt 
| Gust described), in North Wales, and London, 
the shot-tower in Lambeth being about as familiar 
i. landmark on the banks of the Thames as that 
ms Chester is to the dwellers on the banks of the 


ee. 

At the Chester Works the principal products are 
shot, lead pipe, and white lead, both in the dry 
state and ground as oil paint. The shot-tower is 
156 ft. high, and of the ordinary construction. The 
pigs of lead are taken to the top by a lift worked 
by steam power, 10 pigs of 1 cwt. each being the 
usual load. In the summit of the tower are two 
coal-fired furnaces, each having one pot, the general 
charge for which is 30 cwt. of lead. Each pot will 
be charged three or four times a day, making six to 
eight castings in all. When the lead has been 
melted, it is taken by ladle from the melting-pot, 
and is poured into what is technically known as a 
“card.” This consists of a flat tray of wrought 
iron, with a long handle, and which is pierced with 
a number of holes in the bottom ; the diameter of 





the holes regulating the size of the shot. The 
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bottom of the card is covered with a layer of ‘‘ bed- 
scum,” or ‘‘ skimmings ;” this is simply the dross 
that collects on the surface when lead is melted. 


plane with considerable velocity, and is carried 


| right over the partition by its own impetus, whilst 
| bad specimens lag on the way, and drop dead at the 


The use of this bed-scum is to keep the lead from | 


running through the holes in the card too rapidly, 


so that it will fall in globules cr drops, rather than | 


in a continuous stream, as in the latter case lead 
wire, instead of spherical shot, would be produced ; 
but the bed-scum being porous, the lead simply 
filters through it gradually. Its melting point being 
higher than lead, it will not melt and float to the 
top, as it is firmly bedded in the bottom of the 
card. Should the lead be superheated, however— 
a contingency that may easily arise—the scum 
would melt, and the card would require re- 
charging. 

The cards are placed in small wooden frames, 
opening from the top platform on to the interior of 
the tower, and the molten spheres of lead are 
allowed to fall through the air to the bottom, where 
they are caught by tubs of water. In this way the 


end of the plane, not having way enough to shoot 
clear of the partition, inside which they therefore 
fall, and are taken to the tower again tobe remelted. 
After the shot has been tried in this way, it is 


| packed in bags ready for sale. 


The larger moulded shot is made in the familiar 
manner in which pistol bullets are cast by an ordi- 
nary bullet mould. In place, however, of one 
being produced at a time, 20 to 40 are cast at once 
in some cases. When the shot are taken out of 
the mould, the gate is cut off by a pair of hand 
shears, and the polishing is done in a machine 
similar to that last described, but into which large 


| pieces of rough stone are placed. 


globules do not meet with any hard substance until | 


they have been cvoled and hardened. From time 
to time the operatives at the top of the tower draw 
up samples of the shot being made, and judge 
from its appearance whether they have the right 
amount of bed-scum in the card, according to the 
gauge of shot and grade of metal used. The art in 
dropping shot lies in these details, and in keeping 
the lead at the proper temperature. The shot is 
run from the tubs through shoots into an adjoining 
building, and on to a dryer ; this is a flat tray with 
a steam space below. 
into a polishing machine, consisting of a cylin- 
drical iron vessel revolving rapidly in a_hori- 


From here the shot is run | 


zontal position, and by their friction against | 


each other, the shot are polished bright. From 


the latter machine a small bucket ladder elevates | 


the shot, and pours it into a distributing box, 
whence it is taken by spouts to the hopper 
of the sizing apparatus. This consists of a re- 
volving cylinder, placed horizontally or very 
nearly so, and pierced with different sized holes 
which gauge the shot. As the shot passes from the 


| affording a working platform for the men. 


In another part of the works is a mill for making 
the larger kinds of shot. This consists of a fluted 
brass roller, which revolves against a grooved plate. 
A solid lead wire is fed in by a pair of pulleys, and 
is cut into required lengths by a pair of shears 
working automatically, and at the same time is 
pushed on to the roller. The way in which the 
shot is formed in the corresponding grooves of the 
roller and plate will be obvious, twenty-five shots 
being made from each length. The patent, or 
dropped shot, which is made in the tower, ordi- 
narily ranges from that known as A A, in which 
forty-one go to the ounce, to No. 8, of which it re- 
quires 482 to the ounce. Very fine shot, known as 
‘* dust,” is, however, now frequently made, and is 
used for shooting small birds for the sake of their 
plumage, or for firing into ‘‘antique” furniture, 
in order to render it ‘‘ worm-eaten.” 

For making the solid drawn lead pipe, hydraulic 
presses are used. These are placed vertically, the 
ram being on the ground level, and a floor —_ 

he 
machine consists of a cylinder for holding the molten 
lead from which the pipe is to be made. Fitting into 
this, and forming the bottom, is a ram which can be 
forced upwards from below. The top of the 
cylinder is closed by a die, with a circular hole 


cylinder it falls on to an inclined plane set to a cer- , containing a core, the annular space thus obtained 


tain angle, and a few inches in front of this, and a | forming the cylindrical pipe. 


The press is heated 


short distance below, is placed a vertical partition. | by tires which are placed round it, in order to pre- 
The truly formed spherical shot rolls down the | vent the molten lead being suddenly chilled and 


setting when first poured into it. It would be 
naturally impossible to make pipe from lead in a 
perfectly molten state, as it would all run into a 
shapeless mass immediately upon emerging through 
the die ; it is therefore allowed to cool until on the 
eve of setting. In this way it is sufficiently firm 
when it emerges into the air to support its own 
weight, and is wound on reels into the familar coils 
seen in the plumbers’ shops. A pressure of 2240 lb. 
to the inch is used for drawing ordinary pipe, but 
this is somewhat lessened as the operation proceeds. 
If the lead be allowed to get too cold in the press, 
the power is not sufficient for the purpose, and 
the pipe will not form ; if, on the other hand, the 
lead is in too molten a state, it will spirt through 
the die with great violence, upon pressure being 
applied. On the occasion of our visit to these 
works, block tinned leaden pipe was being drawn. 
The operation is simple in the extreme. Molten 
tin is poured into a recess in the mould, so that the 
pipe rises in a bath of tin, sufficient of which 
adheres to the sides of the pipe. A certain quantity 
of tin is also poured inside the first length of pipe 
that comes through, and this forms on the inside in 
a similar way. 

Some larger presses on the same principle for 
heavier pipes are heated in a hot-air flue instead of 
fires being placed round them. They are worked 
at a pressure of 6000 lb. to the square inch. In 
the smaller presses the molten lead is taken from the 
melting pot by means of a ladle and crane. In the 
larger ones, however, the melting pots are placed at 
a sufficient height to allow the metal to run in by 
gravity. They are tapped by means of a screw 
valve worked from above the pot, the spindle 
running down through the molten metal. Lead 
pipe is made in this way of various diameters, and 
of many gauges of metal or ‘‘strengths.” The 
three grades for the latter are ‘‘ thin,” ‘ middle,” 
and ‘‘ strong ;” and in some cases these distinctions 
are again subdivided. Some very small lead pipe 
which is made for glass chandeliers is only + in. in 
diameter, but 2 in. is the smallest size for water 
pipe, and } in. for gas pipe, on this firm’s list. 

The following are the ordinary descriptions of 
pipe manufactured by Messrs. Walker, Parker, and 
Co., although some which is considerably heavier 
than here set forth, is often made for special pur- 
poses. 

Particulars of Lead Water Pipes. 








Inside g Weight per Average 
Diameter. Strength. Yard, Length. 
in. lb. yards. 
( Thin 34 35 
| Middle 4 32 
3 + Strong 44 28 
| * 4 24 or 48 
an 54 22 or 44 
( Thin 3 39 
” 34 35 
Middle 4 32 
i J Strong 43 a 
= ov 
| ‘ 6 38 
| = 
(Thin 4h 28 
| Middle 5 24 or 48 
g - Strong 6 38 
eee 7 33 
Los, 8 29 
Thin 5 24 
» 6 20 
Middle 7 25 
Strong 8 22 
3 7 ” 84 20 
; 9 19 
ve 10 17 
pa 11 16 
. 12 14 
Thin 7 25 
Be 8 22 
Middle 9 19 
” 94 18 
1 + Strong 10 17 
ts 11 16 
re 12 14 
ae: : 
‘ ” o 
( Thin 10 17 
| os 11 16 
13 j Middle = . 
| Strong 14 2 
<a 16 
( Thin 12 14 
nw Sa 14 12 
+ Middle 15 ll 
| Strong 17 9 
Thin 15 11 
12 Middle 17 10 
Strong 19 9 
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Inside Weight per Average 
Diameter. Strength. Yard, Length. 
in. lb. yards, 
( Thin 19 9 
| Middle 23 7 
| Strong 26 7 
2 + Thin 19 
Middle 23 
Strong 26 
eae 3 ms 
Thin 26 a 
a 27 to 
“2 Middle 3 a 
Pomnn 33 fae 
( Thin 36 = 
$ Middle 42 x 3 
Strong 44 { 8 
Thin 45 pe 
3} Middle 49 | 8 
Strong 52 3 
( Thin 48 I 
4 Middle 57 = 
| Strong 61 sip 
5 { Thin 73 | 
: \ Strong St 
6 es 68 


Lead Gas Pipe and Patent Composition Gas Pipe. 
Inside Diameter. Weight per Yard. Average Length. 


in. yards. 
+ 12 oz. 75 
§ 19 ,, 56 
; 2 lb. 28 
5 3S 19 
¥ ee 14 
1 5h, 10 
1} Ge 13 
1s : | re 10 


Pipes are made in pure block tin in the way we 
have described. In this department there is also a 
machine for transforming round pipe into that of 
oval section. This has been found very effective in 
preventing bursting in case of frost, some experi- 
ments lately made showing a good result. Occa- 
- slonally the pipe is fluted so as to be in section 
something like a double-headed rail. Lead wire of 
various gauges, calm lead, which is of }{ section, 
for glazing, lead bars for builders’ purposes, and 
many other sections, are drawn by the presses 
described, the only change required being that of 
the dies. ‘The hydraulic pumps for working these 
machines have been mostly made to the designs of 
the engineering department of the firm. We noticed 
a very tine steel casting for a hydraulic cylinder 
which had been supplied by Messrs. John Brown 
and Co., Limited, of Sheffield. 

White lead making is an important feature in 
these works. This is carried on by the well-known 
‘* stack process,” of which we may give a brief 
description. The pig is melted in a large pot hold- 
ing 6 to 7 tons, from whence it runs by gravity 
through a spout on to the ‘‘ wicket moulds.” The 
flow is regulated by a valve similar to the one 
already described in which the spindle passes 
through the pot of molten metal. A clever arrange- 
ment has been introduced for casting the ‘‘crates” or 
‘*wickets” from which the lead is made. These, 
it should be stated, are small castings of lead about 
6 lb. or 7 lb. each, which take the form of a grid 
or perforated plate. The shallow open moulds for 
these are linked together, and form a continuous 
chain about 40 ft. or 50 ft. long. This runs hori- 
zontally on a couple of drums, and as each mould 
passes under the spout of the melting pot it receives 
its due proportion of metal, which is carried on to 
the other end. Here each mould as it revolves 
over the pulley deposits its load on to an elevator, 
composed of a continuous flat chain, by means of 
which it is carried to the floor above. A small 
stream of whiting and water is run on to the moulds 
just before they take the lead, and this prevents 
adhesion ; there is also asmall hammer which works 
automatically, and jars the mould as it turns over 
so as to make sure of the wicket leaving it. 

From the elevator chain the wickets are dropped 
on to atruck which runs on a tramway, and by this 
they are taken to the store to be used as required. 
This store has lines laid in it, and has a small tra- 
verser in order to shift the trucks from line to line. 
The ‘‘ stacks” in which the lead is ‘‘ corroded” are 
65 in number, and are simply rectangular . brick 
erections about 22 ft. square and 20 ft. to 30 ft. 
high, and hold about 50 tons each. In charging a 
stack several rows of cylindrical earthenware open- 
topped pots 7 in. in diameter and 10 in. high are 
placed on the ground. Above these are placed the 
‘** spars” or boards. Between these rows are placed 


smaller pots, and the whole is filled with dilute 
acetic acid. 

Above the smaller pots the leaden wickets are 
stacked, seven or eight being placed one above the 





other. The whole is then covered by a floor of planks 
placed at right angles to the spars on which they 
rest, so that their weight is taken by the larger pots, 
which act as columns of support. Above the 
planks a layer of damped spent tan about 9 in. or 
10 in. thick is finally placed. These operations are 
repeated, layer being placed above layer until the 
stack is complete, when it is allowed to remain for 
about three months. The tan heats spontaneously 
to a temperature of from 140 deg. to 175 deg., and 
this promotes the corroding process by which the 
action of the acid changes the blue lead wickets into 
the dry white lead of commerce, or carbonate of 
lead. When the stack is opened the load is collected 
in small wooden trays and taken to the wash- 
ing apparatus. This consists, firstly, of a hollow 
wheel, into which each tray is placed, and in 
that way the contents are tipped into a trough 
through which a stream of water flows. The lead 
is raked upwards against the stream, whilst such 
portions of bark as may have been in it are 
carried away. The lead then passes through a pair 
of grooved rollers of brass, and such fragments as 
may have resisted the action of the acid, have all 
the carbonate separated from them. These are col- 
lected to be recast into wickets to go into the stacks 
again. The pulp of white lead is then passed 
through smooth rollers, and thence to a riddle, 
where small fragments of blue lead that may have 
escaped the first processare arrested. Under these 
riddles are backs from which the pulp is fed into 
the hoppers of mills which have pairs of 4 ft. 
French burr-stones. From these again it is taken 
through a shoot to an agitator by means of an 
additional stream of water. The agitator is a 
vertical cylindrical vessel 7 ft. in diameter, with a 
vertical shaft revolving in it. From this an arm 
projects at right angles, to which are suspended a 
number of copper chains that serve to agitate the 
mass of white lead and water. After passing through 
a second agitator somewhat smaller, it is run into a 
series of settling tanks, whence the water is pumped 
back to be used for the same purpose again, whilst 
the damp lead is placed in small earthen pans and 
conveyed to the drying stoves. There are six of 
these, and they consist of large brick chambers 
having iron racks round the walls sufficient to hold 
30 tons of lead. The stores are heated by special 
furnaces, the gases from which ascend into cast-iron 
domes placed in them. It is computed that the 
usual temperature is between 200 deg. and 300 deg. 
When dry, the white lead is packed for delivery. 

For grinding the dry white lead into oil paint, 
there are the usual mills and mash tubs, beside 
which there is a machine of more modern construc- 
tion. This consists of three rollers, with pug mills 
placed above them. The powdered white lead is 
carried to a platform at the back, being hauled up 
a slope by steam power. It is then tipped into the 
hopper of a mill, when it passes through a pair of 
horizontal rollers. From there it falls into the pug 
mill, where it is mixed with the oil, which is laid on in 
pipes from a neighbouring tank. The mixed oil and 
lead then pass into another pug to be further in- 
corporated together, and thence are carried in a 
spout to the rollers, by means of an automatic 
pushing-out arrangement, by which square flat 
cakes of material are continuously dropped on to the 
first roller. The rollers are three in number, and 
revolve with their axes in one horizontal plane. 
They are driven by a continuous train of spur gear- 
ing, but are geared respectively three to one to 
each other, the last or outer one revolving most 
quickly ; the centre roller has also a reciprocating 
motion in a line with its axis. The cake of oil and 
lead is delivered, as we have said, on to the first 
roller, and is sufficiently firm to adhere, when 
pressed between the two rollers. The second roller 
then takes it to the third, from which it is removed 
by a fixed scraper, and falls into the vessel placed 
for its reception. It will be easily seen, from the 
different speeds at which the rollers run, added to 
the reciprocating motion of the centre one, how 
thoroughly the lead and oil, or, in the commoner 
grades, the lead, barytes, and oil, become mixed 
together. The machine is put in gear by means 
of friction couplings. This mill has been found 
most effective in use, and, we may add, was erected 
to designs prepared in the engineering department 
of the firm, although we believe the principles in- 
volved are not altogether new. 

The acetic acid used in the manufacture of the 
lead is made on the premises. The plant for this 
is very simple ; it consists, firstly, of eight cast-iron 
retorts, 9 ft. long and 3 ft. in diameter ; they are 





fired outside, having one furnace to each pair ; oak 
timber is put in these, and they are then closed and 
luted up. The pyroligneous acid which results is 
obtained by means of condensers, which are simply 
wooden troughs through which the branch from the 
retort is carried. The products of condensation 
are pumped up to a pan, and treated with lime, and 
after this are distilled ready for use. 

Attached to the works are a foundry and machine 
shops. There are extensive cooperages and other 
necessary oflices for carrying on large works of this 
nature. There are also three large engines for 
running the works, and smaller ones for pumping 
and other purposes of a like nature. 








THE SALT MINES OF NORTHWICH. 

THE property of this firm comprises several inde- 
pendent works in Cheshire, which are situated re- 
spectively at Winsford, Over, Moulton, Middle- 
wich, Northwich, Marston, and Wincham. All 
these are white salt works, there being also rock 
salt works at Northwich and Marston. They form 
in the aggregate by far the largest salt works in 
this district, which is equivalent to saying they are 
the largest in the world; the annual production is 
close upon a quarter of a million tons of salt per 
annum. 

The Adelaide Works, at Marston, are those which 
it was proposed that the members of the Iron and 
Steel Institute should visit ; but as we have lately 
had on opportunity of inspecting the other works 
of Messrs. Verdin, we shall not altogether confine 
ourselves to those on the programme. It was pro- 
posed that the first part of the forthcoming visit 
should be devoted to the rock salt mine at Marston. 
This is 110 yards deep, and has two shafts sunk 
within a few feet of each other. The first 20 yards 
of the shaft are 5 ft. square, and are lined with a 
double casing of timber, with puddled clay be- 
tween. Below this, for a further distance of 
40 yards, there are cast-iron cylinders, 3 ft. 6 in. in 
diameter, which carry the shaft to a bed of rock 
that lies between two strata of rock salt. The 
upper bed has not been excavated, the quality not 
being considered good enough. The rock is 13 
yards thick, and is bored to the same size as the 
iron cylinders. The lower part of the shaft consists 
of 23 yards of rock salt. Especial precautions have 
to be taken, in order to prevent water getting to 
the shaft, and at the back of the tubing, other- 
wise the rock salt would speedily dissolve, and the 
shaft would fall in. 

The opening to the mine is bell-shaped, and the 
underground workings are very extensive, the rock 
salt being excavated to a height of 26 ft. The air 
is unusually pure for a mine, being, in fact, to all 
appearance as good as that on the surface ; this is to 
be accounted for by the loftiness of the workings. 
The exhaust air from the engines used in cutting 
the rock salt assists the ventilation, but we under- 
stand there are no other means of creating an arti- 
ficial circulation. 

The area already excavated is about 11 acres, and 
the roof of this large surface is supported by pillars 
of rock salt of exceptionally massive proportions, 
being 10 yards square, in place of the ordinary 
8 yards ; they are placed 23 yards apart. This isa 
wise provision ; and no doubt some of the extra- 
ordinary subsidence to be seen in the neighbour- 
hood would not have occurred, if better supports had 
been left in old times. 

The engine, which is used for compressing air for 
the rock salt-cutting machines, to which we have 
made reference, is situated in a building on the 
surface, nearthe pit mouth. It hasa single cylinder 
30 in. in diameter, and was made especially for the 
work by Messrs. Walker Brothers, of Wigan. It 
compresses the air to 70 lb. to the square inch, and 
this is taken below through pipes suited to the for- 
mation of the tubes. The cutting machines are of 
much the same type as that used in coal mines, the 
cutting wheel, which works horizontally, being of 
steel. The operation of getting out the rock salt 
commences at the top, the upper part, which is the 
most troublesome, being got out by the air engine 
and by hand, and also by blast with powder ; this 
isfor a depth of 6ft. The remaining and lower 
part is blasted down as required, and as orders for 
the particular description of rock salt of which it is 
composed, are received. The shot-holes are made 
by hand, and a straw filled with powder is used asa 
fuze. There is practically no danger in this work, 
as the salt does not fly, and there is no firedamp in 
the mine. A series of tramways are laid down, on 
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which run small trucks carrying loose tubs, which 
are taken up the shaft. The hauling is done by 
ponies. ie ee 

The illumination of the mine is by candles, both 
gas, the electric light, and paraftin lamps having been 
tried, but on the whole candles are found to be the 
most convenient. The winding engines are of the 
ordinary horizontal type, working a drum with a 
round rope. 

At the pit mouth a branch canal runs between the 
two shafts, and a railway runs close by, so that the 
rock salt can be tipped direct into barges or railway 
wagons as required. By water transit, communi- 
cation is obtained with the Trent and Mersey and 
the Bridgewater canals, and also with the Weaver 
Navigation by the Anderton lift, to which reference 
is made elsewhere. The mines when illuminated 
havea very pretty appearance, and as seen from the 
pit eye, or from the elevated parts, bear a strong 
resemblance to a city at night. 

The rock salt is sometimes sent away in the lump 
just as it is brought from the mine, a great quantity 
in this state being shipped to Australia, America, 
Russia, and other countries as cattle salt. For other 
purposes, such as those of copper works and alkali 
works, or agricultural purposes, it has to be crushed 
and ground. This is done at the pit mouth, where 
there is a mill of special construction, not unlike a 
large bone mill, and which is driven by a powerful 
pair of horizontal engines. There are first two sets 
of toothed rollers, which break the large lumps up 
into smaller pieces, and below these are smooth 
horizontal rollers. The powdered salt is then taken 
by a small bucket ladder, and is either passed over 
blanks or else screens of the degree of fineness re- 
quired. A good deal of rock salt is used for making 
salt cake by the Hargreaves process, to which pur- 
pose only the finest quality can be applied. 

On these works there are also extensive shops 
used for making and maintaining the plant required 
by the firm. There is a sawmill, driven by a 
12 horse-power Roby engine ; wagon shops for the 
erection and repair of Messrs. Verdin’s somewhat 
extensive rolling stock, they having between six and 
seven hundred wagons in use at one time. In the 
maintenance of the evaporating pans on the salt 
works, large quantities of plates are used. The old 
plates and other scrap are forged into blooms on 
the works, which are rolled again into plates at a 
neighbouring mill. The exhaust steam from the 
hammers is used for drying trucks in the painting 
shops, or for drying timber. This is a point re- 
quiring a good deal of care in rolling stock used for 
salt, as, owing to its action, timber remains satu- 
rated with moisture in a very troublesome manner. 
There is also a smiths’ shop with several fires, to- 
gether with machine shops containing lathes, drill- 
ing machines, and the ordinary machine tools, in- 
cluding hydraulic presses for the removal of wheels 
from wagon axles. The salt carts are hauled 
up inclined planes by steam power, and there is a 
locomotive which is used for the railway wagons. 

At the Marston Works there are also brine springs, 
close to the mine. This is a combination seldom 
met with, as where there is brine it is difficult to 
gain the rock salt. 

At the Adelaide Works are manufactured chemical 
and fishery salts, for which purpose the nature of 
the brine is particularly well adapted ; and in their 
neighbourhood are some other works lately owned 
by the Victoria Salt Company, Limited. It is said 
that over 90,0001. has been spent upon them by 
the original proprietors. They have recently be- 
come the property of Messrs. Verdin and Son, and 
are now part of their extensive business. They are 
very similar to the Adelaide Works, but nct so 
large. 

The manufacture of salt from brine is the simplest 
thing possible, and is said to be conducted to-day 
on the same principle as in the days of the Romans. 
Numberless patents have been taken out for schemes 
which have been suggested, but in the end they 
have nearly all been abandoned. Almost the only 
exception is the process by which patent butter 
salt is made. The plant in this case consists of 
circular covered pans fired from below, into which 
the brine is constantly fed. The salt as it forms 
is drawn to pockets in the sides by means of re- 
volving rakes worked by a central vertical shaft. 
The waste gases from the furnace are conveyed in 
flues to beneath other pans of the ordinary open 
kind. The steam given off in the closed vessel is 
also used for a similar purpose. This system has 
been in operation at Messrs. Verdin’s works at 
Winsford for some time on a somewhat extended 





scale. Although there is a theoretical saving in 
heat, the test of actual practice shows that it is 
more costly to produce salt in this way than on the 
old simple principle, and the patent pans will 
probably be dismantled at an early opportunity. 

It may be mentioned that the different grades 
of salt very largely depend on the temperature at 
which they are produced, and in this way the pro- 
duct is often divided into ‘‘ boiled” and ‘‘ unboiled” 
salt, the former being produced by boiling the 
brine, and the latter when the evaporation is 
carried on at a lower temperature ; it is no doubt 
needless to remind our readers that the stronger 
the brine the higher its boiling point. The brine 
also requires to be agitated during the process of 
evaporation. This is always done, excepting in the 
special case above referred to, by hand, the operator 
using a large rake with which he draws the salt as 
it collects to the sides. Attention must be paid to 
keeping it away from the part over the furnace, other- 
wise the plates would speedily become burnt through, 
and care is required in moving hard scale as it forms 
on the bottom of the pans. The pans used are large 
rectangular vessels made of iron plating. Those 
at the Adelaide Works are 66 ft. long and about 
2 ft. deep, but it is said that some of the new pans 
in this district are 140 ft. long and 30 ft. wide. As 
there is but one furnace to the pans—and that is 
only 4ft. or 5 ft. long—it will be easily seen that 
there is considerable difficulty in keeping a large 
pan full of brine at a high temperature, and there- 
fore the smaller pans produce the better qualities 
of salt. In old times leaden pans were used. 
There is one to be seen at Northwich which is 2 ft. 
3 in. square. 

The brine, which is drawn from the springs by 
pumping engines of ordinary type, is fed constantly 
into the pans, and the salt as it forms is, as we 
have stated, drawn to the side. Here it is filled 
into small square moulds, known as tubs, which 
form it into the rectangular lumps, weighing about 
141b. each, and which are so familiar in domestic 
life. Some of the brine springs are more valuable 
than others, according to the quantity of salt held 
in solution. At Messrs. Verdin’s Winsford Works, 
the full saturation is about 27 deg.; from this 
21b. 10 oz. per gallon is obtained. Extensive 
stores are required for drying the lumps, and pack- 
ing floors for putting the produce into sacks for 
shipment. 

To make the finest table salt, the lumps are 
ground ina mill, and the product is then passed 
over screens in order to exclude any chance impurity. 
Afterwards it is put through centrifugal machines 
which work at a very high velocity, making several 
thousand revolutions per minute, and it is then 
carefully packed in bags or jars, marked or labelled 
as necessary for exportation. A large quantity of 
the very finest salt is exported to America, the 
citizens of the United States being choice, even to 
fastidiousness, in the quality of the article they 
consume. 

In the neighbourhood of the Newbridge Works 
at Winsford, Messrs. Verdin, who are the owners 
of most of the adjacent property, have built a 
model village, the greater part of the inhabitants of 
which are employed on the works. Substantial 
brick-built six-roomed cottages, with excellent 
domestic conveniences, are let at the rate of 3s. 6d. 
per week, including rates and taxes. Four-roomed 
cottages are 2s. 6d., and some smaller ones even 
cheaper. There are also here an institute, with a 
billiard room containing two tables, a fine lecture- 
room capable of holding several hundred people, 
and a library and reading-room. This has not long 
been opened, and must in time lead to very bene- 
ficial results. A nominal subscription to the 
employés is charged which is sufficient to keep the 
place in order ; the whole of the buildings and equip- 
ment having been presented by Messrs. Verdin. 

The Weaver Navigation, to which more particular 
reference has already been made,* plays an important 
part in the salt industry of this district, a large pro- 
portion of the product being taken to Weston Point 
in barges, and thence to Liverpool for shipment on 
board the ocean-going ships. Many of those crafts 
are fine steam vessels carrying over 300 tons of 
salt. It was the universal custom until within 
three years ago, for all the salt to be transhipped 
by manuallabour. As the limit of a man’s strength 
to cast up salt from the hold of a barge to the deck, 
is 9ft., this governed the depth of the craft. 
Within the last three years, however, Mr. Robert 
Verdin has designed a steam-hoisting arrange- 
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ment, which he has patented, and which has 
completely revolutionised this branch of the ex- 
port trade. Formerly the cost of transhipping 
and trimming salt was is. 2d. per ton, but 
now it can be done for less than half that sum, 
and double the quantity can be handled in the 
same time. There is nothing very special in the 
arrangement, which consists of a skilful adaptation 
of a derrick and steam winch to the purpose. The 
derrick works on a collar on the mast, and can be 
raised to plumb any part of the opening. In this 
way the salt can be lifted into the highest ships in 
the Mersey. 

At the present time one does not hear very 
favourable reports of the condition of the salt 
trade. It was stated a short time ago, before a com- 
mittee of the House of Lords, that the only profit 
on the salt business was obtained from the car- 
riage; so that those firms who are not wealthy 
enough to keep their own steam craft are likely to 
be driven to the wall. However this may be, there 
are undoubtedly great complaints as to the state of 
the trade, and the weak houses appear to feel the 
pinch very keenly. 

Any account of the salt industry of this district 
would be incomplete, unless some reference were 
made to the remarkable instances of subsidence of 
the land, evidences of which are to be seen on 
every side in the Northwich district. The River 
Weaver, which is the highway for all the water- 
borne salt, is constantly sinking, and unless North- 
wich Bridge had been bodily raised at times, there 
would probably be hardly room for a rowing boat 
to pass under it now. At various parts of the 
course of the river, one meets with large meres, 
locally known as ‘‘ flashes.” One of these, at 
Wilton, is, we are told, about 80 acres in extent, 
and in parts 60 ft. deep. These flashes are caused 
by the sinking of the land; and only a few years 
ago there was high ground 20 ft. or 30 ft. above the 
level of many of these pools. In one part, not far 
from the mine we have described, there is an 
irregular-shaped basin in the high ground, of two or 
three acres inextent. The bottom of this is partly 
covered with water, said to be 30 ft. deep, and the 
surface of which is 20 ft. to 30 ft. below the sur- 
rounding level. In one part of this basin there is 
to be seen about 200 yards of a railway bank, this 
length having dropped from the remainder of the 
track, which lies 20 ft. or 30 ft. above it. In the 
town of Northwich itself there are very few build- 
ings the outlines of which are square. Walls lean 
all ways, and the brickwork shows lines of most 
devious courses. Windows originally rectangular 
become what may be described as lozenge-shaped, 
and the floors of rooms abound in picturesque undu- 
lations. Some of the houses are iron-bound, so 
that the brickwork may hold together; one in 
particular, which we noticed, was in a perfect cage- 
work of iron. It is part of the regular experience 
of a Northwich landlord to have to ‘‘ jack up” his 
property every few years, and in order to facilitate 
this, the walls are generally placed on heavy balks 
of timber, so that the whole may be comfortably 
lifted together. Unless these precautions are taken, 
the house will gradually sink into the earth, and we 
are informed that at the present time there is one 
dwelling in which the original first floor is now on 
a level with the ground, and the front door has 
been cut through the brickwork, in order that 
entrance may be made from the street into the first 
floor direct. 

At Winsford, close by, there are also remarkable 
evidences of earth-sinking, and the houses have 
gone down so that rooms which were once bed- 
rooms are now shops on a level with the street. 
The Town Hall has been raised 8 ft. since it was 
built, a year or twoago. Thechurch has been raised 
seven times, and the Market Hall, which was ori- 
ginally entered by a flight of steps, has disappeared 
altogether. It is a delicate thing to discuss the reason 
for all this in the Northwich district, where party 
feeling runs very high on the question of subsi- 
dence. The landlords somewhat naturally object to 
maintain this continual struggle to keep their pro- 
perty above ground, and ashort time ago attempted 
to bring in a Bill, by which a tax on the salt should 
be levied, the proceeds to be applied to maintain 
the buildings on the surface. Although no one, we 
believe, altogether denies that the abstraction of 
salt causes the settlement in question, yet the salt- 
owners managed to make out so good a case, that a 
committee of the Houseof Commons came to the con- 
clusion that the preamble of the Bill was not proved. 
It is argued-on the side of the salt-owners that the 
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REGENERATIVE FURNACE AT THE BLOCHAIRN IRON WORKS. 
DESIGNED BY MR. JAMES RILEY AND MR. F. W. DICK, ENGINEERS, GLASGOW. 
(For Description, see Page 294.) 
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CARBONATING FURNACE AT THE FLINT CHEMICAL WORKS. 


CONSTRUCTED BY MESSRS. CARRICK AND WARDALE, ENGINEERS, GATESHEAD-ON-TYNE. 


(For Description, see Page 298.) 
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brine springs are natural watercourses, and that the 
water is taken in at higher ground, so that it would 
in any case come to the surface, even if not 
pumped ; and it is by brine-pumping that by far 
the greater part of the salt is now obtained. That 
being the case, the salt people say it can make no dif- 
ference to the subsidence question, whether the salt 
is extracted artificially from the brine, or whether it 
is allowed to find its way into the rivers and water- 
courses, or to the sea direct. However this may be, 
the saltowners claim that as a matter of law they have 
a right to any water found on their land, and there 
is no law by which they are compelled to consider 
where any substances, held in solution, may or 
may not be taken up. The interests of both land- 
lords and saltowners are identical to a certain 
extent. The salt trade is the staple of the district, 
1,600,000 tons of white salt, and 166,740 tons of 
rock salt being produced in Cheshire during the year 
1881. If any tax were placed upon the commodity 
which would unduly handicap this business, so as 
to drive it to other quarters, the landlords’ property 
would be of little more value than the saltowners’ 
workings. 








PORTABLE PUNCHING AND SHEARING 
MACHINE. 

Ow page 289 we illustrate a punching and shearing 
machine constructed by Messrs. Davis and Primrose, 
of the Etna Iron Works, Leith. It is designed to 
punch and shear plates up to Sin. thick. The shears 
are placed above the punch, and being set at an angle, 
bars of any length can be cut through the middle. 
The depth of gap for both punching and shearing is 
l2in. The slide is actuated by means of a crank-pin 
forged on the end of main shaft. A sliding block of 
phosphor-bronze placed on this crank-pin works in a 
rectangular space slotted out of the slide, and thus 
imparts a reciprocating motion to main slide. On the 
other end of main shaft is the large spurwheel driven 
by a pinion on the second shaft. ‘This second shaft is 
supported in two brackets and carries the fast-and- 
loose pulleys and the flywheel. 

The machine is arranged to drive either by power or 
hand, and is mounted on wheels so as to be easily 
moved about. When fixed, it is found very convenient 
for small establishments, for cutting up bar iron and 
plates, and in large manufactories it is useful for occa- 
sional boiler repairs; the portable arrangement is 
much used about graving docks for the lighter work 
connected with ship repairs. The total weight of 
the machine is 28 ewt. 


METALLURGICAL NOTES. 
UTILISATION OF SLACK. 

A SOMEWHAT novel mode of using slack is described 
by Mr. Herbert Strickland in a letter to the Mining 
Journal of September 13. The method in question 
was applied to a reverberatory furnace working at 
the time in the concentration of pyrites to rich 
mattes. The furnace has a fireplace of the ‘‘ step- 
grate” pattern. At the back of this grate there are 
three cast-iron semi-cylindrical retorts or coking tubes, 
supported on the back of the fireplace, and on an end 
wall further back. These tubes are open at both ends, 
but during working they are closed by doors at the 
back or charging ends. Below them is a honeycomb 
of brickwork to serve as an accumulator and regulator 





of heat. In working the furnace, the black or small 
coal is fed into these retorts, and is worked forward at | 
such a rate that it is coked in traversing the length of 
the retort, where it falls over on to the step-grate, and | 
is burnt in the usual manner. The gases from the | 
coking issue at once into the fireplace, and are burnt | 
to great advantage. The coking in the retorts is | 
effected by the waste heat from the furnace itself, 
which is drawn back along a flue under the furnace- 
hearth, and passes up through the honeycomb under 
the retorts, finally passing away to the slack by means 
of a flue on top of the furnace, this flue being used as a 
means for drying ores before smelting. The accounts 
given of the working of this furnace were very favour- 
able, great saving of fuel being claimed for it. 
DESILVERISATION OF LEAD BY ELECTROLYSIS. 

It is foretold by many prophets that the ‘‘ metallurgy 
of the future” is destined to be very largely electrolytic, 
and Professor Keith, of New York, has now fer several 
years been preparing to invade the ground of the old- 
established methods of lead desilverisation by his pro- 
cess for doing the work byelectro-deposition. Accounts 
of his process have appeared from time to time in several 
papers, and a good description of the arrangements 
proposed was published in ‘‘ Mineral Resources of the 
United States,” 1883. Many difficulties had to be 
encountered and overcome, such as finding a suitable 
solution for use as an electrolyte, and obviating incon- 
veniences caused by the unfavourable form in which 
the lead was liable to be deposited. But Professor 


| Siemens furnace. 
| differ in principle from the Siemens furnace, but only in 





Keith has finally reached the stage of having a special 


works erected for using his process. These works are 
at Rome, New York, and Professor Keith read a paper 
describing them at the recent meeting of the American 
Institute of Mining Engineers at Philadelphia. The 
lead to be treated is first melted and cast into thin 
plates, weighing about 74 1b. each. This is done by 
running from a spout, from the melting-pot or furnace, 
into moulds placed on a rotating frame or table. Two 
strips of copper are laid in each mould, so that they 
become fixed in the plate of lead, and serve afterwards 
for the suspension of the plates in the solution. With 
practice the workmen have obtained sufficient skill to 
cast one ton per hour in this manner. These plates 
are covered with muslin bags, and suspended in the 
solution as anodes, in concentric rings, alternating 
with rings of cathodes. The solutions are contained in 
vats, 6 ft. in diameter, made of asphaltic cement, 
there being thirty such vats at the works. The most 
suitable electrolyte has been found to be solution of 
sodium acetate containing dissolved lead sulphate. 
Scrapers are made to pass between the anodes and 
cathodes to brush off the deposited lead at intervals, 
and prevent its flowing across and so causing short- 
circuiting. A complete circulation of the liquor, which 
has been found to be very important, is obtained by 
drawing it off from the vats, pumping it overhead, 
and allowing it to flow back again. An Edison dynamo 
machine is used. The current has been as high as 
1400 ampéres, but a current of 1000 ampéres has been 
found to allow of a solution and deposition of lead at 
the rate of 10 lb. to 11 lb. per vat per hour. The residue 
in the muslin bags contains all the silver with anti- 
mony, arsenic, and other impurities. It has to be 
puritied and refined, which may be done in various 
ways, according to the nature and amount of impurities 
present. The lead deposited collects at the bottom of 
the vats, and is removed at intervals for further treat- 
ment. It is stated to be very pure, even when the lead 
under treatment is very impure. For most purposes 
it will require to be melted and cast before use. It 
remains to be seen whether, on more extensive 
experience, this process will be found to be less costly 
than the Rozau or the zinc process, carried out in large 
plants capable of making a large and rapid production. 
With any moderately rich and not too impure lead, it 
seems doubtful whether Professor Keith will be able 
to show that any advantage would follow the introduc- 
tion of his method where anything like ordinary con- 
ditions prevailed as to fuel, labour, &c., though it is 
not unlikely that rich and impure leads might be 
worked to advantage by it under some circumstances, 
such as great dearness of fuel and presence of easily 
available water power. Possibly the method might 
be so modified as to be made available for treating the 
lead-zine-silver alloy obtained in desilverising lead by 
the zine process in place of the distillation now mostly 
in use. Many works would be inclined to try any 
“likely” idea in this direction, though they might 
hesitate very long before trying the electrolytic 
process on the bulk of their lead. 








A NEW REGENERATIVE FURNACE. 
On a New Form of Regenerative Furnace.* 
By Mr. F. W. Dick, Glasgow. 


I HAVE pleasure in bringing to your notice a new form 
of regenerative furnace, in which considerable departures 
are made from the usual practice of furnace-building. 

The furnace—which is the joint invention of Mr. James 

Riley and myself—presents several novel features, and in 
its design we have aimed at decreasing the cost of con- 
struction and maintenance, and at the same time retain- 
ing, and even adding to, the good points of the ordinary 
The new furnace does not in any way 


construction and arrangement of the various parts. Thus 
in the model before you—which is that of a 12-ton steel- 
melting furnace—there is the melting chamber or furnace 
proper, and four regenerative chambers, two for gas and 
two for air. But instead of the furnace and regenerators 
forming parts of one structure of brickwork, they are 
separate from each other, and are contained in circular 
casings of wrought iron or steel plates rivetted together ; 
and not only are the regenerators separate from the 
furnace, but they are separate one from the other, as 
shown by the model and the diagrams. From these 
it will be seen that the arrangement consists of a 
circular furnace body, placed on a platform supported by 
girders, while the regenerative chambers are placed in 
pairs at each end of the furnace. The furnace is thus 
left entirely clear underneath, a condition of things which 
insures the bottom being kept cool, and lessens the like- 
lihood of the charge breaking through. The regenerators 
not being underneath the furnace, are out of harm’s way 
in the event of a break out; and further, it will be 
observed that the regenerators have nothing but their 
own weight to carry, and can never get out of shape. 
The furnace is not supported in any way by the generators, 
and this is a feature in the design which must commend 
itself, for a worse support than a mass of white-hot brick- 
work, on which to carry the weight of a furnace and its 
load of metal, can scarcely be conceived. 

With the exception of using dampers to separately con- 

* Paper read at the Chester meeting of the Iron and 
Steel Institute. 











trol the passage of the products of combustion through 
the gas and air chambers, no change has been made in the 


flue and valve arrangements. It is very necessary to be 
able to regulate the relative amounts of the heated gases 


passing through the regenerators, because it is thereby 
possible to regulate the relative amounts of heat stored 
up in the different chambers. Without this separate 
control, the tendency is for the gas regenerator to get 
more than its share of the waste heat, whereas it is more 
necessary that the air regeneratcr should be the more 
highly heated. 

3efore describing the furnace in detail, it may he of 
interest to show how it originated, the more especially as 
the steps are instructive. The design is really the out- 
come of experiments instituted by Mr. Riley, in 1880, at 
the Newton Works of the Steel Company of Scotland, 
Limited, to determine the fitness of the basic lining for 
use in the Siemens furnace. The difficulties then en- 
countered gave rise to various changes in design, which 
eventually culminated in the form now before you. 

A 14-ton furnace of the usual type was used for the 
trials. The first trouble encountered arose from the 
excessive quantity of slag. This difficulty Mr. Riley 
successfully met by placing a slag-spout at a higher level 
than the tap-hole. The bottom of such a large furnace 
proved troublesome and expensive to keep in repair, more 
especially as the best basic mixture had not at that time 
been positively determined. For this reason it was 
resolved to build a smaller furnace for experimental pur- 
poses. I therefore designed a 2-ton furnace for use in 
this work. It was of the common class, and with the 
exception of the slag-spout, contained nothing new in 
the design. At this time considerable difticulty was 
experienced from the fluxing of the lining of the fur- 
nace at the junction of the acid and basic material. 
In the 2-ton furnace this difficulty was not sufficiently 
met. The design was therefore abandoned, and I designed 
(under Mr. Riley’s direction) anoth r 2-ton furnace 
having a movable bottom resting on a carriage, in 
order that repairs might be more quickly and easily 
executed, and that the separation of the acid and _ basic 
linings might be more complete. On estimating the cost 
of this last furnace, we found, to our mutual astonishment, 
that it was actually less than that of the first 2-ton 
furnace, notwithstanding the increased complication. An 
analysis of the costs showed that this was due to the dis- 
position and the difference of amount of the cast-iron 
work in the two designs. This led us to originate the 
design of the body of the Batho furnace, as it is erected 
at our Newton Works. In this furnace horizontal cast- 
iron girders, of the whole length of the body, are placed 
along the lines of pressure, i.e., along the sides of the 
bath at the level of the metal, and along the springing of 
the straight roof. These girders are held apart by light 
cast-iron uprights. The whole furnace is self-contained, 
and sits in a frame of malleable iron beams, and is well 
clear of the floor. The cast-iron work was designed in 
such a way that one pattern did for all the girders, and 
one for all the uprights. This was a notable departure 
from the usual conglomeration of differently-shaped 
buckstaves, binders, and tie-rods, &c., which go to make 
up the case of an ordinary Siemens furnace. 

Although we had thus to some extent simplified furnace 
construction, the part which the casing and binding of 
furnaces played in the first cost had been so forcibly 
brought under our notice, and so much trouble had been 
experienced by furnaces going out of shape, that we re- 
solved to push the search for improvement further. The 
circular form was at once looked to as a means of attain- 
ing sameness of form in all the buckstaves and bottom 
plates, and of dispensing with tie-rods and binders. We 
were the more inclined to favour this shape from its ex- 
treme suitability for the reception of a basic lining. The 
circular form once adopted, the transition from the heavy, 
expensive, and easily cracked cast-iron casing to the shell 
of rivetted wrought iron or steel plates was an easy and 
natural step. The next thing was to support the furnace 
body independently of the regenerators. Being now freed 
from conventional notions in furnace design, it was at once 
recognised that more than equal advantages would be 
obtained by treating the regenerator chambers in the 
same way as the body, and inclosing them also in circular 
iron casings. The bricks, therefore, came to be used 
simply as non-conducting linings, and were not required 
to support the weight of any part of the structure ; the 
quantity required being thus reduced to a minimum. 
Other refinements followed, such as the building of the 
roof of the furnace and the covers of the chambers in iron 
rings, in order that the walls might be relieved of side- 
thrust, and also that these parts might be lifted bodily 
and removed for repair, and for giving access to the 
checker-work. The fines were also reduced to mere iron 
shells lined a single brick thick. The regenerators were 
placed in pairs, gas and air together, at the ends of the 
furnace, and close to it. Small blocks were employed for 
the introduction cf the gas and air to the furnace, built as 
shown in Figs. 9 and 10 (see page 292). These were 
used in order that the roof might be above all, and easily 
removable, so as to facilitate the charging of large pieces, 
and of pig-iron and scrap in bulk. In passing, it should 
be mentioned that the roof and covers rest loosely on 
sand joints on the tops of the side walls. 

Owing to the difficulty experienced in handling so heavy 
a piece as the main roof, it was found advisable simply to 
pierce it with a central charging hole, and use a supple- 
mentary roof or cover. 

This arrangement left us free to adopt the one thing re- 
quired to make the furnace perfect ; namely, the Batho 
connecting tubes. These, it will be observed, are shown 
in Figs. 1 and 2, and our experience of them has been so 
favourable that we intend to use them in all furnaces of 
this class, 

Fig. 8 shows the arrangement of an experimental fur- 
nace of four tons capacity, which was erected at our 
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Blochairn Works five 1uunths ago, and which has been in 
constant work ever since. For the last four months steel 
of soft quality has been produced a it, 34 ton charges 
being got out under eight hours by the Siemens pig-and- 
ore process. For the last month the furnace has been 
used for melting up broken rolls and large pieces of metal. 
The pieces, up to eight tons weight, are lifted by a crane 
and charged through the roof. A 3 to 4 ton piece takes 
about two hours to melt. A considerable saving is effected. 
Jt was our former practice to break these rolls by blasting 
with dynamite, at a cost of 12s. 6d. perton. The result- 
ing pieces, from their size, were only worth 30s. per ton. 
The rolls are now being melted at a total cost of 6s, 8d. 
yer ton for fuel, labour, and fixed charges, and are run 
into a marketable pig of superior quality. 

This furnace has been quite successful in its working 
from the beginning, none of the hitches usually looked for 
in new things having occurred. Some useful experience and 
a good deal of confidence have been derived from its work- 
ing ; so much so, that we are now proceeding with a 12-ton 
furnace, of which Figs. 4, 5, 6, and 7 show the design. It 
was at first thought that, as the flame does not travel along 
the roof, it would be possible to use common firebricks for 
the crown. These bricks began tu run in a short time, 
and had to be replaced by silica bricks. Shortly after the 
furnace started work, one of the gas regenerators got 
choked owing to a careless furnaceman neglecting to re- 
verse. The cover was lifted, a few of the top courses 
of bricks raked out, fresh ones put in, and the furnace 
started within three hours, and without being appreciably 
cooled. In emptying and renewing an ordinary Siemens 
chamber—and it usually must be completely emptied, 
no half measures being possible—the quickest time on 
record that I know of is twenty-one hours, and that is a 
remarkable feat.* The saving of time in repairs is thus 
not one of the least advantages in this type of furnace. 
There is likely also to be less occasion for repair than 
usual. The furnace has been at work for too short a 
period to enable us to give this assertion all the weight we 
could wish. It can only be siid that after five months’ 
work the furnace is practically as good as new. The 
furnace is lined with l4in. of silica bricks, and the re- 
generators with 9 in. of firebrick work. The radiation is 
very slight indeed. The hand can be held within a } in. 
of the iron casing without discomfort. 

Figs. 4, 5, 6, and 7 show the design of the 12-ton furnace 
to be erected at our Blochairn Works. The body has a 
14 in. silica-brick wall built in an outer shell of 1% in. 
steel plates. The internal diameter is 11 ft.6in. The 
roof is of silica bricks 9in. thick, is dome-shaped, and is 
bound by a T-iron ring, so that there is no thrust on the 
furnace walls, and the roof may be lifted off or on in one 
piece. There being no blocks in the furnace, and no thick 
laces in the walls, it is equally cool all round. The 
caties rests on the common flooring plates, and the air 
has perfectly free access to these plates. 

The gas regenerators and the air regenerators are 
6 ft. 61n. internal diameter, are lined with 9 in. fire- 
brick work, and have outside casings of ;"; in. steel plates. 
They stand loosely on the floor, carry only their own 
weight, and are only connected to the furnace by the 
Batho tubes. They are provided with doors at different 
levels for convenience in filling in or emptying the 
checker-work, and have sight holes well above the floor 
level, by which the condition of the interior may be 
observed while the furnace is at work. At their bottom 
parts they are connected by —— flues lined 34 in. 
thick with firebricks to the usual reversing and air and 
gas valve arrangement. The two dampers already re- 
ferred to are shown, one controlling the gas chambers, 
and the other the air chambers. It will be observed 
that from the position of the floor line very little excava- 
tion is required. 

Figs. 1, 2, and 3 show a heating furnace on the same prin- 
ciple. It is intended for use in our guide mill. The furnace 
bed is 12 ft. by 6 ft. Doors are provided on both sides, 
so that billets may be charged on one side and drawn at 
the other. The body is carried by twoiron girders, which 
rest on brick piers at the ends, leaving a free space under 
the furnace, so that rods from the mill may be run under 
it if necessary. It would be possible to move this fur- 
nace from one position to another without pulling it 
down. 

It may interest some of you to know that furnaces on 
this plan are likely to come into use for foundry purposes 
and for glass-making. The circular body is peculiarly 
adapted for glass-making purposes, where several men 
have to work round one Tarneen 

The advantages of the system are briefly these : 

From the independence of the parts, from the fact that 
the brickwork has not to be made to support heavy 
weights, and from the simplified casings possible with the 
circular form, the amount of material required in the 
construction, the labour in erecting, and, as a conse- 
quence, the first cost, isreduced toa minimum. The cost 
of melting furnaces on this plan is less than three-fourths 
of the cost of the common type of furnace of equal 
capacity. 

The repairs and up-keep are slight. That this is not 
altogether a matter of belief is shown by the condition of 
the 4-ton furnace after five months’ work, and by the case 
Ihave instanced of a speedy repair of a choked regene- 
rator. In this connection it should be pointed out that 
a spare furnace cover may be kept; or, if this is not con- 
sidered desirable, then, in the event of the roof falling in, 
the binding ring may be lifted off and placed on the floor, 
anew roof built in it, and the whole lifted bodily into 
place in the course of four or five hours, without specially 
cooling the furnace. When a roof collapses in a Siemens 
furnace, the whole structure has to be cooled down and 
centring put in on which to rebuild the roof. The roof 





* It usually takes about a week to change the checker- 
work in a Siemens furnace. 





of the new furnace is not, however, much affected, as it 
is removed from the cutting action of the flame. 

From a consideration of the form of the parts and the 
manner of casing, it will be admitted that the furnace is 
not likely to give trouble by getting out of shape. The 
lining of the furnace cannot readily drop in, as it is 
“arched” all round. 

It will he noticed from the plan that what are practi- 
cally idle corners in a rectangular furnace are filled up. 
No partial vacuum can be formed there by the entering 
gases ; eddies are prevented; and the flame pursues an 
even course across the furnace, instead of clinging to the 
walls. Further, the furnace walls recede just where the 
flame is most expanded. For these reasons the lining 
is much less liable to cut than in the rectangular furnace. 
This statement is borne out by our experience. 

The whole surface is so open to the air that a break-out 
is not likely to occur; but should it happen, very little 
harm can be done, since there is nothing under the furnace 
to come to grief. 

As the regenerators are quite separated from each 
other, and as the gas and air tubes are also apart, there 
can be no leakage from one to the other, and therefore no 
combustion can take place except in the furnace. This is 
a very important point, and rids us of a very pregnant 
source of trouble in the shape of undue wear and tear 
caused by gases burning in the ports and chambers. 

Being cased in tight iron coverings, no cold air can be 
drawn into the regenerators or flues. Leakage in this 
direction frequently gives rise to much loss of heat. 

When the regenerators become choked, the covers may 
be lifted and the chambers examined separately before 
commencing operations. Any one chamber, or the furnace 
itself, may be cut out of the system, cooled down and 
repaired, without cooling or in any way disturbing the 
other parts. The saving of time in effecting repairs is 
very great. The removal of a few of the top courses of 
checker bricks will generally be found to put the regene- 
rators in order. Compare this with the usual necessity of 
waiting till the whole mass of a furnace cools, and taking 
out the whole of the checker-work to get at those bricks 
on the top. 

It seems to me almost superfluous to point out the 
peculiar adaptability of this furnace for the basic process. 
It is not even necessary to use basic bricks, since the 
circular body can be rammed with the same ease as a 
3essemer converter. The easy and complete severance 
which can be made between the basic and acid lining 
renders the production of basic steel in the open-hearth 
furnace both possible and feasible. i 
the Steel Company shortly to resume experiments in basic 
working, and, with the new furnace, success is confidently 
anticipated. 


INEFFICIENT CONTINUOUS BRAKES. 
To THE Epitor oF ENGINEERING. 

Srr,—The attention of the directors of the Midland Rail- 
way Company has been called toa letter in your issue of the 
5th instant, signed ‘‘ Clement E. Stretton,” in which he 
adverts to their supposed ignorance on the brake question 


and states that ‘‘one of these gentlemen called upon me | 


a few days ago to ask for impartial information as to 


the construction, practical working, and defects of the | 


brake,” &ce. 

The truth of this statement is denied by each director 
as affecting him, and at the desire of the Board I have 
written to Mr. Stretton asking for the name of the 
gentleman referred to. But the directors do not like a 
public statement of this character to appear in your in- 
fluential paper without contradiction. 

Probably no board of directors in the kingdom has given 


so much attention to the question of continuous brakes as | 


that of the Midland Railway, both by practical trials and 
by taking counsel with the most competent experts. 

Directors must expect criticism, and they receive it in 
large measure from rival patentees, anonymous corre- 
spondents, and amateur railway managers. 

I should not trouble you with any reply to the letter in 
question, but that it contains what appears to be either a 
misunderstanding or a misstatement of facts. 

1 am, Sir, your obedient servant, 
JAMES WILLIAMS, Secretary. 
Midland Railway, Secretary’s Office, 
Derby, September 18, 1884. 








AUTOMATIC INJECTORS. 
To THE EpiTorR or ENGINEERING. 
Si1r,—Kindly allow us to state in answer to Mr. Charles 


Dixon’s letter in your last week’s issue that Hall’s injectors | 


will restart themselves automatically any number of times 
without the slightest manipulation on the part of the at- 
tendant, if erected in accordance with our instructions. 
We do not know what Mr. Dixon’s theory may be as to the 
arrangement of nozzles, &c., but we are prepared to give a 
practical demunstration of the above to any one who may 
care to visit our works. 

lf Mr. Dixon will put himself in communication with 
us we shall be happy to give him any further information 
on the subject that he may desire. 

Yours truly, 
FAIRBURN AND HALL. 
Manchester, September 23, 1884. 








THE BURSTING OF HOSE PIPES. 
To THE EpiTor OF ENGINEERING. 

Str,—I think it is remarkable that in the last ‘‘ returns” 
to the Board of Trade made by the various railway com- 
paniesin the country which show—or ought to—the failures 
of different kinds of brakes as used, the total number of 
burst hose pipes recorded against the Westinghouse 
system, viz., 265, out of the total number 397 failures, 
one clearly the weak part of this brake. 


It is the intention of | 


The question I desire to ask is this, is india-rubber the 
only material available for this purpose ? 

If it is, it ought in my opinion to be very materially 
strengthened by being covered with canvas or some other 
durable material. I do not specify canvas in particular, 
for surely it would not be difficult to fix upon a proper 
material. 

Now I dare say some at least of these burstings have 
been caused by the action of grease or oil, but I have 
heard it stated that on the Lancashire and Yorkshire 
Kailway all the india-rubber used for working the auto- 
matic vacuum brake, they have unwisely adopted, is 
coated with a grease-resisting compound, but I do not 
know with what results, 

Now I should like to know why it is that we see so 
many hose pipes not protected in any way against grease 
or oil. Both enter largely into railway working ; I have 
seen both the Westinghouse and vacuum hose unpro- 
tected. What I should suggest would be not the adoption 
of double hose couplings as lately brought out by the 
Westinghouse Company, but a single hose as follows: A 
good strong india-rubber pipe (failing a better material 
being found) well coated with a grease or oil-resisting 
compound, then the hose to be very tightly covered with 
a strengthening material, and over this another coat of 
the resisting compound ; of course it might be found better 
to make the material used to strengthen the hose in one with 
the rubber on account of cheapness; in any case to my mind 
an experiment is well worth a trial, and I hope to hear of 
my suggestion being acted upon, because anything that 
would tend to improve the most commendable life-saving 
appliance for use on railway trains yet brought out, 
should have a fair and speedy trial, and I wish those who 
experiment all good luck in their endeavours to bring out 
a better hose pipe. Your obedient servant, 

September 24, 1884. Hose Pipe. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was only 
a thin attendance on ‘Change at Middlesbrough, many 
of the regular frequenters having gone to Chester to be 
present at the Iron and Steel Institute annual meetings. 
There is very little iron changing hands, and the tone of 
the market is dull. The only cheering feature in trade 
is the satisfactory exports from Middlesbrough, the total 
shipment of pig iron to date being 66,000 tons against 
57,000 tons last month and 72,000 tons to corresponding 
period last year. No. 3 g.m.b. f.o.b. has for the past few 
ays been in fair request for prompt shipment, and 
6d. per ton has been paid for some lots, 37s. being 
still the price for special brands of No. 3. The lower 
qualities are in poor demand, as our home trade, particu- 
larly in the North of England, remains depressed. 


a 


36s. 


The Wages of Ironworkers.—As was anticipated the 
wages question in the manufactured iron trade of the 
North of England has been referred to arbitration. The 
employers claim a reduction of 5 per cent. in wages and 
the operatives ask for an advance of 5 per cent. Dr. 
| Robert Spence Watson, of Newcastle, has been asked to 
officiate as arbitrator, and although he has not yet signi- 
| fied his intention to accept the onerous position, it is be- 
| lieved that he will doso, and that the court of arbitration 
| will be held on an early date. 
| Boats for the Nile Expedition.—Messrs. Wake and Sin- 
| clair, of the Low Quay, Sunderland, have just completed 
| four of the eight boats which they contracted to build for 

the Nile expedition. The boats have passed the Govern- 
| ment inspector to his entire satisfaction. The other four 
will be despatched at the end of this week. 











Brock Setting MAcHINE.—Messrs. Stothert and Pitt, 
of Bath, request us to state that they only constructed 
the machinery and gearing for the Mammoth block setting 
machine, illustrated by us on page 276 of our last issue, 
and which is now being used on the works of the north 
pier at the mouth of the River Tyne, not at the Coble 
Dene Docks as stated in the title of our illustration. 

THe HeEattH Exurpition CataLocure.—The third 
edition of this catalogue has recently been issued. It con- 
tains several additions, the chief of which is an elaborate 
subject-index to the exhibits of the United Kingdom. 
There is also a good deal of new matter in the foreign 
section, which includes references to the extensive con- 
tributions which have been recently made to the Exhibi- 
tion by the Japanese Government 


Krne’s CoLteceE Eventnc LEcTURES ON METALLURGY 
AND FvEeL.—We are informed that the subject of the 
evening lectures in connection with Professor Hunting- 
| ton’s department for the coming session, commencing on 
| the 6th of October next, will be ‘‘The Properties of 
Metals and Alloys, and their Uses inthe Arts.” Especial 
attention will be paid to the metallurgical subjects re- 
quired for the City and Guilds of London Institute 
examinations in metal platework, plumbing, and iron and 
steel. These lectures are to be given on Monday evening 
from 8 to 9, while on the same evening from7 to 8, the 
Demonstrator of Metallurgy (Mr. W. G. McMillan) will 
give in addition a new course of lectures on “ Fuel,” to 
include the subjects necessary for the examination of the 
City and Guilds Institute in that subject. The laboratory 
will be open for practical work, as before, on Friday 
evenings from 7 to 9; it is also open as usual every day 
from 10 to 4 (on Saturdays till 1 only) for occasional 
students, as well as for the members of the College 
Applied Science (Engineering) Department. We are 
glad to find that the fees for the evening classes are to be 
somewhat reduced this year. 
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CONTINUOUS BRAKES. 

CLosgEty following the lead of Sir Edward Watkin 
and the Manchester, Sheffield, and Lincolnshire 
Company, whose letter to the Board of Trade we 
criticised last week, comes the manifesto of the 
Vacuum Brake Company, in the form of a letter to 
the Times of the 18th inst., from their chairman, 
Mr. Martin. The vacuum brake is now on its trial, 
and it is to be hoped that the discussion on the 
brake question which originated from the Penistone 
disaster may be kept up, and that the real truth on 
this important subject may be widely understood. 
Conceiving as we do that this question of efficient 
brakes is one of the very gravest importance for the 
public, we make no apology for referring to it again 





and again, and we shall not hesitate to use our 
columns for furthering the supply of a want which 
has been felt since trains were first set in motion. 

The Vacuum Brake Company cannot be accused 
of undue haste, in replying to the unfavourable 
comments made upon the brake in use on the 
train which was wrecked at Penistone so long ago 
as the 16th of July, and we must confess that, 
unless the public are unusually blind, the cause Mr. 
Martin has at heart, is not likely to be assisted by 
such a letter as that which he has felt compelled 
to publish. Broadly stated, it resolves itself into a 
virulent attack on the Westinghouse brake, and it 
may be safely stated that the allegations against 
this system are either incorrect or misleading. It 
is perhaps too much to expect that, as a banker, 
Mr. Martin should be able to write upon technical 
subjects relating to railways, or the appliances in 
use upon them, but it is not unreasonable to 
look for facts on matters as to which any one 
can, by taking the trouble, ascertain the truth 
for himself. It will no doubt occur to most people 
that even if all the statements Mr. Martin has 
made are correct, it could certainly not render 
any vacuum appliance more reliable, or remove the 
fact that twenty-four people were killed and sixty- 
two injured in a train supposed to be protected by 
that form of brake. It is, however, not the least 
curious part of Mr. Martin’s letter that he ignores 
the Penistone disaster altogether, and that no de- 
fence of his brake is attempted, the general im- 
pression given by the letter being that if any brake 
has recently done wrong, it is the Westinghouse, 
and, indeed, Mr. Martin could scarcely have written 
with more feeling had this brake instead of his own 
been fitted to the train that caused such dreadful 
loss of life. 

We have no intention of correcting all the mis- 
leading statements contained in this letter, as we 
consider our space may be more profitably employed, 
and they are too numerous, comprising as they do 
stock statements as to the Blackburn collision and 
the Board of Trade returns, the Euston meeting, 
the universality of the Clayton coupling, Sir Henry 
Tyler’s connection with the Board of Trade, the 
progress of the Westinghouse brake on the Conti- 
nent, &c. What will strike most people as a fairly 
good answer to all this is that the Westinghouse 
brake is now in use to the extent of some 80,000 
vehicles on the automatic principle only, in all 
parts of the world, and that it continues to increase as 
we have shown at the rate of some 1200 per month. 
We may quote one paragraph, however, from Mr. 
Martin’s letter, which will show how he has failed to 
acquaint himself with the subject. Hesays : “‘ There 
is another great objection to the Westinghouse brake, 
viz., that the high pressure required to work it, is 
rapidly exhausted, and takes much time to restore. 
Hence, if the brake is frequently used, say, in 
coming down a heavy gradient of any length or in 
response to signals or otherwise, it becomes in- 
operative.” There is of course no foundation to this 
charge, but if the word high is changed to low, it 
exactly describes the behaviour of the automatic 
vacuum brakes in use on the Midland and Great 
Western Railways. We recently published a report 
of Mr. Harrison’s on the working of the Westing- 
house brake on the North-Eastern Railway in which, 
referring to this very subject, he says: ‘‘ It has 
been found especially useful for working steep 
inclines, of which there are many on the North- 
Eastern system, in some the gradients being as 
steep as 1 in 37.” 

On such a question it is natural to look for 
some consistency in principle, but Mr. Martin 
now informs us that they themselves have come to 
the conclusion that ‘‘on the whole an automatic 
brake is desirable,” or, in other words, that had 
the train been fitted with an efficient brake com- 
plying with the Board of Trade conditions, the pro- 
bability is that the consequences of the Penistone 
accident would have been averted. 

It is, as we have remarked before, a sad fact, 
that only at the sacrifice of human lives, such lessons 
are to be learnt, but it seems that what is sufficient 
to convince one set of men is insufficient for another 
body, who are still in the main responsible for the 
possibility that at any moment we may have a 
repetition of Penistone or Downton, and_ who 
announce their intention of resisting the Board 
of Trade in any attempt to enforce those principles 
which have been found so essential. In addition to 
being now converted to the necessity of automatic 
action, however, the Vacuum Company announce 
their allegiance to the Board of Trade, for Mr. 





Martin says ‘‘it is high time the Board of Trade 
should interfere,” and ‘‘let the Board of Trade by 
all means have the power to order railway companies 
to adopt some universal and interchangeable system 
of continuous brakes simple or automatic.” Is 
Saul also among the prophets ? we may ask. 

In referring to the Euston meeting held in April, 
1881, Mr. Martin claims that nine out of the twelve 
locomotive superintendents present recorded their 
opinion that the simple or non-automatic brake 
would meet all known requirements, the other 
three being in favour of automatic vacuum brakes. 
The Vacuum Brake Company being now convinced 
‘*an automatic brake is desirable,” we quite fail to 
see how Mr. Martin can claim the support of the 
nine gentlemen referred to, and it would be inte- 
resting to know if they too have changed their 
opinion on a matter of such vital importance. 
Sonre light is thrown on the principles which ani- 
mated the Vacuum Brake Company in the year 
1881, by a letter from Mr. Martin which appeared 
in the Times on August 31st of that year. In this 
Mr. Martin speaks of the ‘‘ ill-judged action of the 
Board of Trade” thwarting the progress of brakes ; 
and again, ‘‘all that an automatic brake pretends to 
do is to apply itself in the rare event of the train 
coming in two during its journey, security against 
which can be far more easily and cheaply given by 
insisting on a given strength of drawbar”; and 
further, ‘‘it now only remains for the Board of 
Trade to withdraw their implied recommendation” ; 
and the action of the Board of Trade is stigmatised 
as ‘‘well meant but unwise.” It is clear, there- 
fore, that Mr. Martin has undergone a remarkable 
conversion in several important respects, and we 
are encouraged to hope fora still further change 
on the subject of brakes. 

It is only to be supposed that the non-automatic 
brake is now given up because it is less likely to be 
of service in those cases in which an automatic 
vacuum brake is, according to Mr. Martin, now 
found to be desirable. Upon this principle, how- 
ever, the latter will also have to be discarded, 
for there are several important respects in which 
the Westinghouse brake is much superior, and 
owing to which it has saved life under circum- 
stances where it was impossible for any vacuum 
brake to have been of the slightest use. As we 
have recently explained, there are no means in 
automatic vacuum brakes of retaining the power, 
so that when it becomes necessary to disconnect 
the engine or any vehicle for shunting or other 
purposes, the brakes must all go on, and can 
only be released by going to each carriage sepa- 
rately and destroying the power upon it. On 
this account alone it is clear that an automatic 
vacuum brake is disqualified, as presenting ob- 
stacles to the carrying on of even ordinary traffic. 
To any one conversant with the practical working 
of our enormous railway system, the idea of incur- 
ring such delays as would inevitably result from 
the general adoption of such an appliance, is 
simply preposterous. So great was the incon- 
venience on the Great Western and Midland Rail- 
way, when but a very small part of their stock 
was fitted with this form of brake, that they were 
compelled to allow the power to leak away of 
itself in one and a half minutes, and thus to some 
extent diminish the delays. In doing this, how- 
ever, a dangerous feature was introduced which has 
frequently been condemned by Board of Trade 
inspectors as having led to accidents, and therefere 
it isnot to be expected that such an alternative will 
ever be allowed ; indeed it is one of Mr. Martin’s 
boasts that his brake does not possess this defect of 
leaking off. It is further the case that as at pre- 
sent designed no vacuum brake can be worked on 
portions of trains intended to be slipped while 
running, and on which, therefore, the brakes cannot 
be applied automatically or by the driver or guard. 
While this is the case, no automatic vacuum brake 
can be held to comply with the Board of Trade con- 
ditions. In addition to this no vacuum brake can 
control carriages when drawn by an engine not fitted 
with the same brake, or when the continuity is 
broken by a vehicle having no brake at all, or one 
of a different form being inserted in the train. In 
these respects it is inferior to the old Fay or 
Newall brake, which though only able to be worked 
by the guard, was available under many circum- 
stances in which an automatic vacuum brake could 
render no service. The Westinghouse system, on 
the other hand, greatly facilitates shunting, and 
admits of power being stored on detached car- 
riages, capable of being worked under all the 
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above conditions by the guards or automatically 
in case of accidents. As showing that these 
qualifications are really necessary, we may draw 
attention to the case which occurred on the Great 
Western Railway on July 8, 1882, and which 
was commented on in our issue of October 13, 
1882. In this case eleven carriages, out of twenty- 
three, which were intended to be slipped, broke 
away from the others, and it was only owing to a 
fortunate combination of circumstances that a 
serious accident was prevented. We may commend 
Colonel Yolland’s remarks to Mr. Martin’s atten- 
tion, for he says that a proper warning of the cir- 
cumstance would have been given if ‘‘ automatic 
brakes running throughout the whole length of the 
train” had been provided. As we have explained, 
however, although the Great Western employ an 
automatic brake, it is perfectly useless in sucha 
case, which was just one of those which the Buard 
of Trade have persistently been urging the com- 
panies to provide against. Another case, in which 
no brake but the Westinghouse could have been of 
use, occurred near North Wootton on the 3rd inst., 
and was referred to in our issue of the 12th inst. 
In this instance a train containing 150 passengers 
was brought to a stand by the accidental application 
of the Westinghouse brake in about 70 yards, after 
the engine, which was not fitted with the brake, 
had left the line. The capability of storing up 
power against an emergency, in this case no doubt 
saved many lives. 

We take it to be undeniable that the essential 
function of a brake is to save life, and that its 
power to do this in the greatest number and variety 
of situations, constitutes the first point in consider- 
ing the relative merits of the various systems, and 
it is in our judgment, therefore, useless to consider 
the vacuum principle until it can first perform the 
same work under similar conditions as a brake on 
the other system. In saying what we have done 
there is no wish on our part to go beyond, or frame 
other conditions than those laid down by the Board 
of Trade, since the points we have mentioned are 
already anticipated by and included in these 
essential requirements of a really efficient brake. 


THE FLINT CHEMICAL WORKS. 

THESE important works are the property of 
Messrs. Muspratt Brothers and Huntley; they 
are situated on the estuary of the Dee, about eleven 
miles from Chester, and in direct communication 
with the London and North-Western Railway. The 
principal articles manufactured are sulphuric acid, 
salt cake, bleaching powder, soda ash, soda crystals, 
bicarbonate of soda, and caustic soda. We will 
treat of the manufacture of the former article first, 
as it is subsequently used in the production of all 
the others. 

Starting on the quay in the works, where the 
vessels unload, we find large heaps of sulphur ore, 
which are brought round from Liverpool, where 
they have been transhipped from the larger craft 
sailing from Spain. This ore contains on an ave- 
rage about 49 per cent. of sulphur, and 3 to 33 per 
cent. of copper, the remainder being chiefly iron. 
It is placed in a crushing mill, which is of simple 
construction, having jaws worked by a spring and 
cam motion. The crushed ore is elevated by a 
bucket ladder, and screened to take away any small 
pieces. These screenings or ‘*smalls” are worked 
up under a pair of edge-runners, such as are used 
in an ordinary mortar mill ; and having been made 
into cakes and dried, are put into the kilns with 
the rest of the ore. These pyrites kilns are of 
ordinary construction, being simply brick furnaces 
fitted with square firebars. Each fire is charged 
every 12 hours. A set of kilns containing 18 fires 
will consume 8} tons per day. About 50 tons of 
ore per day in all is the average quantity ‘‘ burned” 
at these works. The ore is heaped thickly on the 
bars, and very little draught is admitted, sufficient 
air only being drawn in to get 3 to 5 per cent. of 
free oxygen in chamber escapes. The products of 
combustion from the kilns are carried along the 
flues, and mingle with the fumes of gaseous nitric 
acid evolved from nitrate of soda and sulphuric 
cid, which is ‘‘ potted” at the end of the kilns. 
The mixed gases pass into the Glover or de-nitrat- 
ing tower, which is 30 ft. high from intake to sum- 
mit, and is 10 ft. Gin. by 8 ft. 6 in. in horizontal 
section. It is composed of sheet lead of various 
thicknesses varying between 601b, to 12]b. per 
square foot, the heaviest gauge being at the bottom. 
The tower is packed with flints and coke. The hot 
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chamber and nitrous vitriols, which are caused to 
trickle downwards amongst the coke, and serve the 
double purpose of concentrating the vitriol, which 
is used for the second department of the manufac- 
ture of sulphate of soda or salt cake, and also of 
de-nitrating the nitrous vitriol from the Gay-Lussac 
absorbing towers, to which reference will shortly 
be made. Previous to the introduction of the 
Glover tower, the concentration was performed in 
leaden pans fired by hand. The fumes from the 
Glover tower pass into the vast leaden chambers, 
which are so noticeable a feature in vitriol-making 
plant ; 24,000 cubic feet of chamber capacity is 
required for every ton of ore burnt per twenty- 
four hours. Steam is likewise admitted into the 
chambers. 

In the works in question there are thirty-five of 
these leaden chambers, which vary in size between 
100 ft. in length, and 21 ft. by 20 ft. in width, up 
to 183 ft. in length, and 24 ft. by 21 ft. in width. 
The sulphuric acid which collects in the bottom of 
the chambers is drawn off at intervals and carried to 
the top of the Glover tower to_ trickle downwards 
and be concentrated as already described. As the 
fumes and steam delivered into the chambers pass 
from one to another, the sulphurous fumes gra- 
dually become less, and the nitrous fumes pass on 
to the Gay-Lussac absorbing tower. This is also 
made of lead and packed with coke, and its use is 
to recover the nitrous fumes from the chambers 
which would otherwise escape. Vitriol is allowed 
to trickle down through the coke, and absorbs the 
nitrous fumes. It is afterwards run down the 
Glover tower in order that the chambers may be 
supplied with the necessary nitrous compounds. 
Oil of vitriol, if not required of any great strength, 
can be made without the Glover tower, whilst the 
Gay-Lussac tower is simply an economiser, or inter- 
ceptor of waste product. The platinum vessels 
so well known in connection with sulphuric acid 
making, are used for rectifying the acid in order to 
obtain it pure. For the purposes required in the 
manufactures we are describing, traces of nitrous 
compounds and arsenic are, however, of no moment 
if remaining in the vitriol, and rectifying is there- 
fore not practised. It would be manifestly impos- 
sible to give even an approximately full account of 
the various chemical reactions which take place in 
the manufacture of sulphuric acid, but it may be 
stated briefly that it is formed by the sulphurous 
gases and nitrous gases in the presence of the steam. 
It may be further added that the nitrous gases in the 
presence of air act as a vehicle to assimilate for the 
sulphurous gases a necessary atom of oxygen that 
the latter are not capable of taking up for them- 
selves. The action may be illustrated by reference 
to the power which plant-life has of assimilating 
inorganic matter for supplying nutrient principles 
of food to support animal life, the animal itself 
being unable to assimilate such matters. 

For the purpose of transporting the vitriol from 
one part to another, what are technically known 
as ‘‘eggs” are used. These are cylindrical cast- 
ings with semi-spherical ends. They are 8 ft. 
long and 3 ft. 6in. in diameter, and the metal 
is 2} in. in thickness. Each one will contain 
about five tons of vitriol. In order to convey the 
acid from one part to another, the egg is exhausted 
by suitable machinery and the vitriol is run in. 
The suction branch is then closed, and the delivery 
branch opened, and compressed air is pumped in, 
which forces the sulphuric acid to the required 
position. There are one single and two double air- 
compressing engines, with 8 in. air cylinders and 
2ft. stroke. The air pressure employed is 90 1b. 

We will now pass to the salt cake making. This 
product, known chemically as sulphate of soda, is 
largely used in the manufacture of glass, but at 
Messrs. Muspratt’s works it is consumed on the 
premises for making soda ash, &. About equal 
weights of common salt and sulphuric acid are 
placed in an iron pan covered with a brick dome, 
and are subjected to the heat of a furnace. Hydro- 
chloric acid gas is given off and passes along earthen- 
ware pipes into stone condensers built of Yorkshire 
flags. These condensersareabout5ft. squareand 50ft. 
high, and are packed with coke down which water 
trickles, meeting the hydrochloric acid gas and 
forming hydrochloric acid. When the paste formed 
by the sulphuric acid and salt gets into a semi-dried 
state, itis pushed by hand rakes into a roaster. 
This is of the type known as a blind roaster, the 
burning gases from the furnace passing over and 
under the bed on which the mixture lies. These 
gases it may be mentioned are afterwards used for 
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heating the pot or pan before referred to. Whilst 
in the roaster the mixture is well worked by the 
hand rakes. This process is now to a great extent 
superseded at these works by a mechanical furnace 
supplied by Messrs. Jones and Walsh, of Middles- 
brough. This consists of a shallow circular pan 
covered in with tiles placed on iron supports; a 
central vertical shaft has arms attached, and is 
rotated by gearing driven by a small vertical steam 
engine. This keeps the mixture of salt and sul- 
phuric acid agitated, and the boiling and roasting 
are carried on at one operation. These machines 
have been found to be highly successful at these 
works, and do away with the necessity for a great 
deal of laborious and most unpleasant hand labour. 
Returning to the hydrochloric acid which had 
been formed in the stone towers, we find it is used 
in the production of bleaching powder, which is 
more familiarly known to users by the technical 
term of ‘‘chemic.” This is produced by running 
the hydrochloric acid into large stone stills which 
have been charged with a certain amount of man- 
ganese ore. Chlorine gas is given off, and this is 
conveyed by pipes to large leaden chambers, on the 
floor of which there is a layer of about 6 in. of lime. 
The lime absorbs the chlorine gas and forms bleach- 
ing powder. The still, liquor which remains is 
chloride of manganese. It is treated by Weldon’s 
regenerative process, when the manganese is re- 
covered in the form of a black mud, which is used 
in stills in place of ore. Before this process was 
adopted it required 16 cwt. of 70 per cent. man- 
ganese ore to make a ton of bleaching powder, 
whereas now the quantity of fresh ore required for 
a similar result may be roughly put down as 40 lb. 
The production of soda ash is the next process 
that may be described. Given proportions of salt 
cake, limestone, and small coal are taken by a steam 
hoist to an overhead tramway, and are dropped 
through a hopper into a furnace of special construc- 
tion, which works somewhat in the same manner as 
a Danks patent revolving furnace. On page 300 we 
give illustrations of this apparatus, which is manu- 
factured by Messrs. Robinson, Cooks, and Co., of 
St. Helens. It will be seen that there is a largo 
horizontal cylinder, built up of iron plates rivetted 
together, and lined with firebricks. It is 20 ft. long 
and 12 ft. 6in. in diameter. It rotates on two steel 
carrying rings placed round the outside, and these 
run on four iron carriage wheels. A vertical engine 
gives the desired motion by means of spur gearing. 
There is a large furnace which supplies the heat, and 
although the mouth of the revolving chamber is 
brought as near as possible to the circular opening 
from the furnace, no joint is made, and probably 
an excess of air gets in. The heat is sufficient, 
however, for the purpose required. There are four 
of these furnaces in all, that which we have described 
not being the largest. When the charge has be- 
come sutticiently fluxed, the machine is stopped, and 
the material known as blackash is run out through 
a door in the side into small iron bogies. The 
blackash contains about 25 per cent. of alkali, and, 
when cocl, is broken up into pieces about 9 in. 
square. It is then taken by a steam hoist and 
thrown into vats about 8 ft. square and 6 ft. deep, 
to be lixiviated with water in order that all soda 
compounds may be washed out. The residue re- 
maining is taken to the ‘‘waste” tip. Sulphur 
might be recovered from this, and in some instances 
this is done, but it is questionable whether the result 
pays for the trouble spent on it. The soda or vat 
liquors are now run into large tanks, or settlers, so 
as to get rid of superfluous matters, and the liquor 
is then run off into large wrought-iron pans, which 
are placed at the end of the revolving furnaces so 
as to utilise the waste heat escaping from the latter. 
The liquor is here concentrated until the salts of 
The pan is 
then tapped into a wrought-iron tank, on the 
bottom of which perforated plates are placed so as 
to separate the mother liquor from the sodium salts. 
The latter are a coarse greyish crystal, and contain 
about 20 percent. of water. These salts are taken to 
a floor above by a steam hoist, and are then conveyed 
by an overhead tramway and dropped through a 
hopper into a McTear’s carbonating furnace. This is 
another important piece of machinery, and was sup- 
plied by Messrs. Carrick and Wardale, of Redhaugh- 
on-Tyne. It is illustrated on pages 293 and 296. 
The furnace consists of a shallow pan of wrought- 
iron about 18 ft. in diameter, mounted on a cast- 
iron framing, above which is a fixed covering 
of brickwork. As the pan revolves the heated 
gases from a coal or coke furnace pass under the 




















Serr. 26, 1884.] 


ENGINEERING. 





299 








brick hood and over the surface of the material in- 
side. Atthe same time the material is stirred me- 
chanically by means of three vertical shafts placed 
radially within the pan and driven by continuous 
spur gearing above. The pan is worked by gear- 
ing beneath, and runs on aracer. When the pro- 
cess is complete, the material is discharged through 
a circular hole in the centre. The latter is closed 
during the working by a cylindrical valve, which 
fits into a suitable seating round the circumference 
of the discharging aperture, and by raising this valve 
by means of a tackle above, the material is free to 
flow out. In order to clear the bottom of the pan 
a scraper is lowered, and extends from the cir- 
cumference of the pan to the opening in such a 
direction that as the pan revolves the material 
is forced to the centre where the opening is. This 
scraper is raised when not in use to above the sur- 
face of the material by means of rack and pinion 
gearing above the brick covering. The soda ash pro- 
duced in this way is either made into, or is used for 
making soda crystals. It should be mentioned that 
the soda ash is made of various strengths, common 
salt being ground with it in an ordinary mill with a 
pair of French stones. A good deal of this ma- 
terial is now sent away packed in bags, which are 
found to be cheaper and more convenient than 
casks. In order to make sodacrystals, the soda ash 
is dissolved in water, and is pumped into large 
wrought-iron settlers. Here it remains until at a 
temperature of 92 deg. to 96 deg. Fahr., when it 
is just on the point of crystallisation. It is then 
run into cast-iron cones about 10 ft. in diameter 
and 2 ft. 6 in. deep, and allowed to remain for 
about a fortnight, when the crystallisation is com- 
pleted. It is then packed for sending away. 

For the manufacture of bicarbonate of soda, the 
solid bottom part of the mass of soda crystals is 
taken and is broken into pieces about 1 ft. square. 
These are placed in tiers one above the other in lead 
chambers. Carbonic acid, generated from lime- 
stone and muriatic acid, is then forced into the 
chambers, and the resulting moist bicarbonate is 
placed in rooms heated by steam. When dry it is 
ground and sieved. 

The liquor obtained from the lixiviation of the 
vats has, however, other uses besides the manu- 
facture of soda ash in the manner we have de- 
scribed. Much of it is applied to the production 
of caustic soda in the following way : The liquor 
from the settlers after lixiviation is run into a vessel 
called a causticizer, which consists of a horizontal 
cylinder 30 ft. long and 7 ft. in diameter. Through 
the axis of this there runs a shaft with arms 
attached, driven by an engine bracketted to it. 
This vessel is about two-thirds full of weakened vat 
liquor, and a certain amount of burnt lime having 
been added the doors are made up. Steam is then 
injected until a pressure of 30 1b. is got in the 
causticizer, and about 94 per cent. of the carbo- 
nate of soda is causticized. This is then run off 
into tanks, of the same shape as the causticizer, and 
allowed to settle when the lime falls to the bottom. 
The change that takes place in causticization is very 
simple. The carbonate of soda and hydrate of lime 
form hydrate of sodium (or caustic soda) and car- 
bonate of lime. On page 301 we give an illustra- 
tion of these cauticizers, which were made to the 
order of the firm by Messrs. R. Daglish and Co., 
of St. Helens. 

The clear liquor remaining is then syphoned off 
and pumped into wrought-iron pans placed at the 
end and fired by the waste heat from the ‘‘ re- 
volver” before described. The liquors from here 
are run into caustic pots of cast iron, which are 
10 ft. in diameter and 6 ft. deep, and are each fired 
separately. When the fires are stopped the clear 
liquor is baled with a ladle into finishing pots and 
fired until the liquor in the pot is concentrated to a 
great degree and is brought to an excessively high 
temperature. The liquor is then cooled and ladled 
into wrought-iron drums. When cold it has the 
appearance of a block of white marble. 

Attached to these works are various shops and 
offices. There is a machine shopand smithy. The 
cooperage is very extensive, and the wrought-iron 
drums used for packing are all made on the pre- 
mises. For this purpose the sheet iron is cut 
to gauge by machine shears, and the ends are 
turned over by a bending machine of ingenious con- 
struction. The plate is then passed through rolls 
and rivetted with four or five rivets, when the 
cylindrical part is formed. The ends are cut circular 
by a machine, and are flanged by a steam press, 
fater which the filling hole is stamped out. 





ends are put in and U-pieces are placed over the 
chine to strengthen the whole. 

A large branch of the Flint Chemical Works is 
devoted to the extraction of copper from the burnt 
ore taken from the roasting kilns, which have been 
described in connection with the manufacture of sul- 
phuric acid.. This ore contains about 44 per cent. 
of copper, the rest being nearly pure oxide of iron. 
The burnt ore is mixed with salt, and is taken by 
means of a steam hoist to the crushing mill, which 
consists of a pairof chilled iron rollers weighing about 
three-quarters of a ton each. The crushed ore is 
carried in wagons on to the toprof roasters, of which 
there are seven. These are ordinary blind furnaces 
heated by gas generated in producers placed close 
by. The latter are simply brick chambers, in which 
the coal is burnt with an insuflicient supply of air to 
produce perfect combustion. The use of gas allows 
the workmen to have complete control over the heat 
of the roaster, a point to which attention has to be 
paid, as the ore must never be heated above a tem- 
perature of 800 deg. Fahr. Pieces of zine are 
used for testing the temperature. ‘The ore is treated 
in this way for some time, the result being that 
the sulphides and oxides are reduced to a soluble 
chloride. 

The ore having been thus roasted is put into 
vats about 12 ft. square, and is washed first 
with a solution of brine, afterwards with weak 
hydrochloric acid, and then with water in order to 
free it from the acid. The liquor from these tanks 
is run into another range of tanks where it is 
allowed to settle. It is then carried by a steam 
injector to a higher range of tanks, and is treated 
with a solution of iodine, which has the effect of 
precipitating the silver and gold. The residual 
liquor is run into a lower range of tanks containing 
clean scrap iron, and is steamed until the copper is 
thrown down as a fine powder. This is washed in 
water through a fine sieve for the purpose of ex- 
tracting any small pieces of iron that may remain, 
and is afterwards placed on a drainer, and ulti- 
mately dried on a hot-bed. The resulting precipi- 
tate contains about 82 to 83 percent. of copper. The 
remainder is oxide of iron. 

Returning now to the silver extracting process, 
the precipitate thrown down by the addition of the 
iodine solution, is collected in a large vat, and 
washed free from all traces of copper. The silver 
mud left is treated with clean scrap zinc, and 
steamed until all the iodide of silver is decomposed, 
and iodide of zinc is formed. The latter is retained 
for treatment and use in the process again. The 
silver mud resulting from this last operation is 
washed and dried ready for smelting. It contains 
on an average 4000 oz. to 5000 oz. of pure silver 
per ton, besides several ounces of gold. The iodine 
solution used, is made on the premises by dissolv- 
ing iodine in water together with a small quantity 
of sulphite of soda, after which it is standardised 
for use. 

The residue from the washings above described 
is nearly pure oxide of iron, there being only about 
2 per cent. of impurities. This will no doubt be re- 
cognised by many of the members of the Iron and 
Steel Institute who visit these works as the familiar 
‘* Blue Billy,” or purple ore used in fettling. 
About 300 to 350 tons of this are produced weekly 
here, and some of it is sold for blast furnace pur- 
poses, for which use it is said to offer many advan- 
tages to those who have plant of a type sufficiently 
advanced to deal with it ; with a blast of 6 lb. or 
so, itis said to answer well. There are large heaps 
on the works, and on examination it will be seen 
that in these there frequently occurs dark metallic 
looking lumps. These were at first thought to be 
some accidental impurities ; on analysis, however, 
these pieces were found to consist almost entirely 
of spongy masses of iron, which no doubt may be 
taken as an indication of the completeness of the 
way the process is carried out. 








THE IRON AND STEEL INSTITUTE. 

In holding their autumnal meeting this year at 
the City of Chester, the Iron and Steel Institute 
have made a wide departure from their ordinary 
practice. Hitherto it has been the custom for the 
annual provincial meeting of the Institute to be 
held at some important manufacturing centre more 
or less directly connected with the iron and steel 
industry, and in pursuance of this custom it was 
originally proposed to make Sheffield the head- 
quarters for the present year’s meeting. Circum- 


The | stances, however, into which we need not now 








enter, rendered it necessary—or at least desirable— 
to change the scene of the meeting, and it was then 
that the Council decided, as we have said, to depart 
from the established practice of the Institute, and 
to hold the meeting at Chester—a city more widely 
known for its great historical interest than for any 
connection it may have with the great industries 
which the Institute represents. That the course 
decided upon was a wise one, there is every reason 
to believe, and up to the time of our present writing 
the Chester meeting promises to be as successful as 
any which have preceded it. 

The proceedings were opened on Tuesday last, 
when the Institute was welcomed in its meeting 
room at the Town Hall, by the Mayor of Chester, 
Mr. C. Brown, by the Lord Bishop, and by the Dean 
of Chester. These words of welcome having been 
appropriately responded to by the President, Sir 
Bernhard Samuelson, the minutes of the last meet- 
ing were read and confirmed, and the list of retir- 
ing members of Council announced. The President 
then proceeded to state that in nominating his suc- 
cessor the Council had departed from their usual 
practice inasmuch as they had gone outside their 
own body and selected a gentlemen, the importance 
of whose labours in connection with metallurgical 
science was second to none, namely, Dr. Percy. 
This announcement was most favourably received 
by the meeting, and Dr. Percy’s nomination as the 
President for the years 1885-6, was then formally 
proposed by Sir B. Samuelson and seconded by 
Mr. I. Lowthian Bell. The President next, in a 
few brief remarks, informed the meeting that the 
Institute continued to be in a most prosperous con- 
dition, that its members, including those proposed 
for election at the current meeting, numbered about 
1400, and that it still maintained its international 
character, its foreign members continuing to in- 
crease in nearly the same ratio as its home mem- 
bers. 

THE GEOLOGY OF CHESHIRE. 


The reading of papers was then commenced, the 
first read being one ‘‘ On the Geology of Cheshire,” 
by Mr. Aubrey Strahan, M.A., F.G.S., of Her 
Majesty’s Geological Survey. In this paper the 
author said that the geology of Cheshire in- 
cludes nearly the whole of a well-defined geolo- 
gical basin. The central part of the country is 
occupied by a broad spread of red marl, extending 
in its greatest length from a little east of north to 
west of south, and terminating near Shrewsbury. 
This is the Keuper marl, and forms the upper divi- 
sion of the Trias; it is surrounded by a belt of 
lighter colour indicating the outcrop of the Bunter 
sandstone, or lower subdivision of the Trias. At 
the southern end the red marl is overlaid by a 
small patch of Lias. There is reason to believe 
that originally the Keuper marl had a wider distri- 
bution than the Bunter sandstone, and overlapped 
it in all directions. The structure of the Cheshire 
basin shows clearly that the great mass of red marl 
filling it owes its isolation to post-triassic move- 
ments, and to the consequent unequal action of 
denudation on the various strata. The marl once 
extended from the midland counties far up the 
north-west coast of England. The Lias formerly 
overspread the greater part of the area that was 
occupied by the red marl, perhaps even overlapping 
it altogether, as it does now in South Wales. 

The Trias of Cheshire is subdivided into the fol- 
lowing beds ; thus 

( Red Marl. 
Keuper~ Waterstones. 
\ Basement Beds. 
Upper Mottled Sandstone. 
Bunter} Pebble Beds. 
Lower Mottled Sandstone. 

The red marl consists of red clays and fine-grained 
flaggy sandstones deposited in very tranquil water. 
It contains casts of cavities once occupied by crystals 
of salt, known as pseudomorphs of rock-salt. 
These indicate the concentration of the water prior 
to the formation of the rock-salt beds. These 
occur at two levels; the top rock and the bottom 
rock, separated by a layer of marl about 30 ft. thick. 
The top rock is at Northwich 40 to 80 yards from 
the surface, and is 25 yards thick. The bottom 
rock is 35 yards thick. Though 150,000 tons of 
rock salt are mined yearly from the lower bed, it is 
not one-tenth of the quantity of white salt made from 
brine, which in 1880 reached 1,800,000 tons. The 
removal of this material has produced disastrous 
surface disturbances, while the breaking in of old 
rock pits has formed funnel-shaped abysses from 
50 to 150 yards across. A Bill was brought into 
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Parliament to provide compensation for this damage | sufficient time to admit of the carboniferous rocks | science. It was, however, he observed, unnecessary 


by atoll on the salt manufactured, but it was thrown | being upheaved, bent into folds, and faulted, and 
out, the opponents urging that the subsidence was | being simultaneously subject to denudation, so that 


due originally to the action of natural brine springs, | the upper beds were completely removed along the | 


and to bad mining in former days. 


meres were pointed out as the site of old natural | over them. 


The Cheshire | crest of the folds before the red rocks were spread | 


It thus happened that the red rocks 


subsidences, but they are really shallow basins in| were deposited on a surface composed, like a. 


drift sands, which naturally take this form. 
The outcrop of the basement beds forms the line 
of picturesque hills from Frodsham by Helsby, 


Beeston and Peckforton, to near Shrewsbury, and | 


thence by Hawkstone and Alderley Edge to North 
Cheshire. Near Alderley Edge the rocks are im- 
pregnated with copper. The outcrop of the rock is 
often repeated by faults, as, for example, near 
Runcorn and Delamere. These beds consist of 
three or four courses of hard sandstone, separated 
by bands of fine soft sandstone or seams of shale, 
the whole amounting to 250ft. in thickness near 
Runcorn. 

The Bunter sandstone has an upper and lower 
bed separated by a harder conglomerated sandstone 
known as the pebble beds, from its containing well- 
rounded liver-coloured quartzite pebbles. In some 
places the pebbles disappear. The outcrop of these 
beds forms a distinct feature, the hill on which 
Chester stands marking its position. It is also to 
be seen at Tattenhall, Tarvin, Barrow, Dunham, 
Saighton, and Christleton. 

Turning now to the rocks on which the Trias of 
Cheshire rests, it will be seen that they are set in a 
frame of broken and folded Paleozoic strata, mostly 
of the Carboniferous age. On the west the Trias re- 
poses on the Flintshire coal measures and millstone 
grit, and in Denbigh on the Permian rocks. South- 
wards they pass on to coal measures again and mill- 
stone grit. Similarly along the southern and eastern 
boundary they either rest on, or are faulted against, 
rocks varying in age from the Permian to the Lower 
Carboniferous. To the north in Lancashire they rest 
in part on the Permian and in part on the coal 
measures. There is therefore ample evidence of a 
uniformity at the base of the Trias, and in more 
than one instance the unconformable junction is 
actually visible. This indicates that a very long 


time elapsed between the conclusion of the car- 
boniferous and that of the succeeding period, a 


| 
| 








mosaic, of a great variety of rocks, and though 
probably consisting in great part of the carboniferous, 
not necessarily composed of coal measures. 

No experiments have yet been made to ascertain 
the nature of the rocks underlying the Trias of 
Cheshire. In Lancashire the coal measures have 
been reached through tke Bunter sandstone close 
to its margin, but the deepest boring made at any 
distance from the margin merely resulted in an un- 
expected thickness of pebble beds. The Lancashire 
sinkings show that in the western part there is 
either no Permian or itis very thin. It has also | 
been proved that the productive coal measures are 
overlaid by an enormous mass of measures in which 
no seam of any value occurs. The dip of the coal | 
measures is, generally speaking, towards the south, | 
in the same direction as that of the Trias, but at a 
more rapid rate. There would therefore be a great 
thickness of measures to traverse in addition to 
the increased thickness of Trias at any point further | 
south. In would therefore seem in the Cheshire 
basin that, after penetrating the Trias an unknown | 
thickness of Permian would be encountered, and | 
the result would be probably the proving of the 
upper coal measures only of the Manchester field. 
The area of upheaval, separating the Cheshire coal- | 
fields near Stalybridge from those of North Stafford- 
shire, is considered by Professor Hull to be con- | 
nected with the Bala fault. 

This brief review of the rocks of the Cheshire 
basin would seem to show that a very great mass of | 
rock would have to be traversed in almost any part | 
of the Triassic area before touching the productive | 
coal measures. | 

This very able paper was followed by but a brief dis- | 
cussion, the first speaker being Professor T. M‘Kenny 
Hughes, who remarked that on the meeting of a geolo- 
gical society Mr. Strahan’s paper would probably | 
have elicited a very warm debate, as it touched upon | 
a number of very controversial points in geological | 


‘iron in solution. 


for him to sayanything of these points on the present 


| occasion, as in such a discussion as he had indicated 


he and Mr. Strahan would be found arranged on the 
same side. There was, however, one point in Mr. 
Strahan’s paper to which he might invite special 
attention. It was a theory advanced by Mr. John 
Phillips that hematite deposits were produced by 
the washing down into carboniferous limestone of 
Now Mr. Strahan had pointed 
out that in the Cheshire basin the Bunter sandstone 
was overlaid by an impermeable strata which would 
limit the filtration of water and so reduce any such 
washing-down action as Mr. Phillips had referred 
to, and it thus appeared to him (Professor T. 
M‘Kenny Hughes) that any attempt to find hema- 
tite deposits on the fringe of the basin did not offer 
much chance of financial success. 

Mr. G. J. Snelus next remarked that, as an un- 
fortunate shareholder, he was bound to differ from 
a statement made by Mr. Strahan as to the copper 
which had been worked near Alderley Edge. The 
sandstone did not contain 24 per cent. of copper— 
had it done so it could have been worked profitably. 
It never, however, contained more than 14 per cent., 
and rarely more than 1 per cent., hence it could 
only be worked at a loss. The discussion then 
closed, the President, in proposing a vote of thanks 
to Mr. Strahan for his paper, remarking that he 
found it difficult to comprehend the action of the 
Northwich people in going to Parliament to obtain 


, compensation for the damage caused by the subsi- 


dences which had taken place in their district. 
Considering the enormous extent to which the 
value of land in that district had been increased by 


| the salt industry, he considered that the land- 


owners should have accepted the bad with the good 
without grumbling. 


Tue MANUFACTURE OF CRUCIBLE Cast STEEL. 


The next paper read was one ‘‘On the Manufac- 
ture of Crucible Cast Steel,” by Mr. Henry Seebohm, 
of Sheffield. This was an exceedingly well-written 
paper dealing with the manufacture of cast steel 
from the crucible steel maker’s point of view—a 
point of view which has not before been laid 
prominently before the Iron and Steel Institute. 
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We commence the publication of Mr. Seebohm’s 
paper in extenso elsewhere in the present issue, and 


need not therefore give any abstract of it here, but | 
we may say that it was well received by the meet- | 


ing, and gave rise to an energetic and interesting 
discussion. 

In calling upon the members for remarks on Mr. 
Seebohm’s paper the President announced that he 
had received a letter from Sir Henry Bessemer, who 
regretted that the present state of his health did 
not allow him to be present at the current meeting. 
In this letter—portions of which were read by the 
President—Sir Henry remarked that he observed 
that Mr. Seebohm’s paper gave a ‘‘nasty kick” at 
cast steel not made in crucibles. Considering, how- 
ever, that nearly half the crucible steel now made in 
Sheftield was produced from Bessemer and Siemens 
steel scrap, there was certainly another aspect 
of the matter, and one to which justice could 
scarcely be done by remarks in the course of a dis- 
cussion. This being so Sir Henry promised for a 
future meeting another paper on the subject deal- 
ing with it from a different standpoint—a paper 
which will certainly be looked forward to with great 
interest. 

The discussion was then opened by Mr. Daniel 





lieved that Mr. Seebohm’s own undoubted success 
had been mainly due to his availing himself of 
scientific rather than rule of thumb methods. With 
reference to the question raised by the author in 
his paper as to whether manganese might not— 
like carbon—exist in steel in two forms, he (Mr. 
Snelus) considered that this was most probable. At 
one of the earlier meetings of the Institute at 
Merthyr he had read a paper on the condition of 
carbon in steel, and in this paper he had pointed 
out that if steel was crushed into powder, and this 
powder passed through a fine sieve, there would be 
obtained by this mere mechanical separation, two 
lots of steel containing different percentages of 
carbon, this experiment proving that a portion at 
least of the carbon existed in the steel in the form 
of a mechanical admixture. Later experiments 
had proved that the two lots of steel separated 
by the sifting process also contained different per- 
centages of manganese, and the same with regard to 
sulphur ; the percentages of silicon, however, were 
not affected by the sifting. Other engagements had 
prevented him from following up this course of 
inquiry, but he considered it deserving of further 
attention. The effect of occluded gases on the 
quality of steel also required further research, and 


Adamson, who observed that he had been greatly | he believed that when the action of such gases was 


struck with the facts set forth in Mr. Seebohm’s 
paper. It was quite certain that, as there set forth, the 


| 


better understood many points at present doubtful 
would be explained. Mr. Seebohm had alluded to 


details of manipulation were of great importance, | the great value of Dannemora iron asa steelmaking 
but he had found that the Sheffield makers could | material, and this he (Mr. Snelus) considered to be 
not yet supply with certainty steel of special | due to its almost entire freedom from phosphorus, it 


qualities required. 


in the difficulty of obtaining steel thoroughly fitted | 


for making hardened journals and other wearing 
surfaces. He quite agreed with the author as to 
the first cost of tool steel being unimportant com- 
pared with its quality. He himself, and he believed 
plenty of other engineers also, would willingly pay 
even 2s, per pound. for such steel, if by so doing a 
superior quality could be obtained. Speaking next 
of the barrels of fowling-pieces. Mr. Adamson re- 
marked that it was now possible to use for such 
barrels a steel of such quality that it was almost 
impossible to burst them, or which prior to burst- 
ing gave such ample warning by distortion as to be 
absolutely safe. In conclusion he stated that more 
certainty as to quality was still required for high- 
class hard steel, and he believed that it was only 
through the aid of chemists that such certainty 
in the manufacture would be ultimately obtained. 
M. Gauthier (who was indistinctly heard) next 
made some inquiries of the author as to the per- 
centages of manganese and silicon in some of the 
Sheftield crucible steels, and Mr. G. J. Snelus, who 
spoke next, stated that he thoroughly agreed with 
Mr. Adamson as to the necessity of crucible steel- 
making receiving more attention from chemists. 
The Bessemer and Siemens processes, he observed, 
had both had the assistance of chemists to a vastly 
greater extent than the older process, and he be- 





He had had experience of this | béing probably more free from that material than 


any other iron made. Much had of late been done 
in the elimination of phosphorus in steelmaking, 
but no means had yet been devised of removing 
this small percentage of phosphorus—0.02 to 0.03 
per cent.—existing in some of our irons. If this 
percentage could be reduced to 0.01 it would: be of 
great value, the effect of even a minute percentage 
of phosphorus being important. 

Mr. Edward Riley observed that he could quite 
corroborate Mr. Snelus’s remarks as to the effect 
of small percentages of phosphorus, they having 
been entirely borne out by observations and analyses 
of his own of Swedish irons. Amongst other in- 
vestigations he had examined into the qualities of 
steel suitable for making steel bullets for Nordenfelt 
guns, and he had found that while steel containing 
0.02 per cent. of phosphorus would give good re- 
sults, that in which the phosphorus amounted to 
0.04 per cent. failed. 

Mr. Perry F. Nursey, who spoke next, alluded 
to the remarks of Mr. Seebohm as to the use of 
“‘ physic” in steelmaking, and said that he had 
lately had occasion to look into the quality of 
steel made at Maindy, near Cardiff, by the Jenkins 
process, a process which involved the use of some 
such ‘‘ physic.” He had seen an ingot of this steel 
poured and then made into a turning tool, which 
had been subsequently tested by Mr. T, Hurry 





Riches at the works of the Taff Vale Railway, 
against two other similar tools, one made of Mushet 
steel, and the other of the best Sheffield tool steel. 
The tools were tested in turning steel tyres, the 
speed of turning and rate of feed being the same in 
each case. The result was that the Mushet steel 
came out best, the Maindy steel second, and the 
Sheffield steel third. 

At this point, the luncheon hour having arrived, 
the discussion was adjourned until the following 
day, the main bulk of the members, after partaking 
of the luncheon kindly provided for them at the 
Town Hall by the invitation of the Mayor of Ches- 
ter, spending the afternoon in pleasant visits to 
Hawarden Castle and park, and Eaton Hall, while 
others, under the guidance of the mayor and other 
members of the local committee, inspected the 
Castle, walls, rows, &c., of Chester. In the even- 
ing the annual dinner of the Institute took place at 
the Grosvenor Hotel. 

On the meeting being resumed on Wednesday 
morning the discussion on Mr. Seebohm’s paper 
was continued, the first speaker being Mr. Hall 
(of Messrs. Jessop and Sons, Limited), of Sheffield. 
Mr. Hall maintained that the Bessemer, the Siemens- 
Martin, and the crucible processes of steelmaking 
were really not antagonistic, but that each had its 
special features of value. The Bessemer process, he 
asserted had not interfered with the crucible steel 
industry, which had increased steadily and was still 
increasing. In proof of this he stated that during 
the three years 1881-2-3, the quantity of high-class 
Swedish iron which had been imported into Shef- 
field for use in crucible steelmaking had exceeded 
that in any three previous consecutive years. 
During the three years named his own firm had 
imported 18,000 tons ofsuchiron. He did not deny 
that large quantities of Bessemer and Siemens steel 
scrap were melted up in crucibles in Sheffield, but 
this was only used in making the cheaper steels to 
which Mr. Seebohm had referred. He joined the 
author in condemning the use of any but the very 
best steel for tool purposes. 

Mr. I. Lowthian Bell, who spoke next, confirmed 
Mr. Snelus’s remarks as to the probable existence of 
manganese in steel in two states, and mentioned 
that he had analysed some excrescences in steel ingots 
and found an excess of both manganese and 
silica, the latter arising from the expulsion of 
silicon from the mass of steel and its subsequent 
oxidation. With regard to the remarks which had 
been made as to the limited extent to which the 
chemist was yet able to assist the crucible steel- 
maker, it should be borne in mind that the science 
of chemistry, as applied to, steelmaking, was as yet 
in an immature state, chemists not having yet 
mastered all details of steel manufacture. There 
was every reason for believing, however, that they 
would give increased aid in the future. As an 
instance of the aid chemistry could afford he quoted 
an instance in which the application of a new method 
of examination had revealed the fact that red-short- 
ness in a certain class of iron was due to occluded 
oxygen. This, by the way, we may remark, is a 
point to which Mr. Parry, of Ebbw Vale, directed 
attention some time ago. 

The discussion was then brought to a close by a 
few remarks from Mr. Seebohm, who regretted that 
Sir Henry Bessemer had been unable to be present. 
As to the Bessemer process the position with re- 
gard to which he had taken up in his paper was not 
one of attack but of defence. On the motion of the 
President a hearty vote of thanks was then accorded 
to Mr. Seebohm for his paper. 


THE NortH-EastERN STEEL CompPANy’s Works. 


The next paper read was one entitled ‘‘ The North- 
Eastern Steel Company’s Works and their Products,” 
by Mr. Arthur Cooper, of Middlesbrough. In 
it the author said that he should only give a brief 
description of the works, as the members had visited 
them sorecently, but should refer more particularly 
to the products, as soft qualities of steel or ingot 
iron were comparatively anew material. The works 
were commenced in November, 1881, and finished 
in June, 1883, and were specially designed to suit 
the basic process, and to use Cleveland iron. The 
converting plant consists of four 10-ton converters 
in a line, on astaging 22 ft. above the ground level. 
At the end of the converters stand three cupolas, 
each capable of melting 1000 or 1700 tons a week. 
The melted iron is tapped into a ladle, which is 
lifted to the level of the converter stage, and drawn 
by a small locomotive to the front of a converter 
where itis tipped. The converter stage, and that 
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from which the cupolas are charged, are on the same 
level, so that one locomotive serves them both. 
The spiegel cupolas deliver their charges into ladles, 
which are moved direct to the converters on the 
same level. Immediately behind the converters is 
placed the lining and bottom shop, and behind 
these the mills for the basic material. 

The dolomite is calcined in a cupola with coke, 
and is then mixed with 10 per cent. of boiled tar. 
The bricks for the body are made by ramming the 
mixture into moulds, and baking it before it is re- 
moved from them. The plugs or bottoms are made 
in the same way. The bottom section in the con- 
verters and the side section are likewise rammed 
with basic material, cast-iron moulds being placed 
inside the casings for the purpose, and the coking 
being effected by making fires inside the moulds 
themselves. Between each pair of converters is 
fixed a ladle crane by means of which the finished 
steel is transferred to a casting crane in a 60-ft. 
pit. In front of the casting pit is the cogging mill 
and the Gjers’ soaking pits. 

In laying out the works a weekly production of 
2500 tons of ingots or 2000 tons of rolled material 
was contemplated, but the difficulties of starting a 
new plant, and the prejudice against basic steel, 
reduced the output for the latter half of 1883 to 
24,264 tons of ingots and 18,957 tons of rolled 
material. Since then better progress has been 
made, as the rate of working since last June has 
been 47,000 tons of ingots and 40,000 tons of rolled 
material per six months. It was objected to soft 
steel that it was not possible to so control the pro- 
portion of carbon as to make rails of uniform 
quality. This, however, is not the case, and con- 
tracts have been satisfactorily executed for English, 
Scotch, and colonial railways. A large number of 
samples were exhibited before the meeting to show 
the quality of the material made from the ingots. 
Among these were steel sleepers, stampings, tin- 
plates, and the like. A slightly harder quality of 
steel, as now used for shipbuilding, that is, a steel 
having a tensile strain of from 27 to 31 tons per 
square inch, has been tested and sanctioned by 
Llioyd’s. To further illustrate the qualities of the 


metal as supplied for boiler-making purposes, other 
specimens were produced, amongst which was a 
disc of steel 3? in. in diameter, and 7 in. thick, in 


the centre of which a hole }$in. in diameter has 
been drilled, the hole having afterwards drifted out 
cold till it was 3 in. in diameter without showing 
any signs of fracture ; a further disc of the same 
original dimensions drifted till it burst, which gave 
a diameter of hole of 3} in. when fracture took 
place. 

In conclusion, the author said that it is quite 
certain that by the basic process a low steel or ingot 
iron can be produced regularly, having a tensile 
strain which would not fall below 23 tons or rise 
above 31 tons, with an elongation of 20 per cent. 
and upwards. This material could be made ata 
very much lower cost than the 27 to 31 ton steel 
used at the present time for shipbuilding, as with 
the range of 8 tons there would be no necessity for 
the steelmaker to concern himself about tests dur- 
ing the process, the pig being taken from the blast 
furnaces molten, the ingots hot from the casting 
pit, and as far as practicable rolled straight off into 
the finished product, as in the case of rails, saving 
heat, waste, time, and labour, amounting in all to 
a very considerable item per ton on the finished 
plate or angle. 

Mr. Cooper’s paper led to a lengthy and well- 
maintained discussion, although this wandered off 
somewhat to subjects with which the paper did not 
specially deal. After a few brief remarks from M. 
Gauthier, the discussion was fairly opened by Mr. 
G. J. Snelus, who expressed his admiration of the 
arrangement of plant which Mr. Cooper had 
devised, and then proceeded to attack what he con- 
sidered the excessive amount of testing of steel 
which was now demanded under many specifications. 
The cost of such testing as was now required 
amounted to a charge in some cases of as much as 
8s. per ton on the steel. And he considered that 
after all it was comparatively useless. The testing 
of one plate in fifty, as was a common practice, 
afforded no guarantee as to the quality of the other 
forty-nine, while as in other cases when the samples 
were taken from what he might term the ‘‘ fringe” 
of a plate, the results obtained were probably lower 
than samples from the solid plate would afford. As 
a substitute for the present system he advocated a 
simple bending test only of a sample from each 
plate, and he stated that Lloyd’s would really be 





content with this, every cast, however, being tested 
by the makers for tensile strain, &c. Suchacourse 
would save from 2s. 6d. to 5s. per ton. It would 
be considered better in many cases to use heavier 
scantlings than to carry out such elaborate tests as 
were now enforced. 

Mr. James Riley, of Glasgow, entirely disagreed 
with the remarks of Mr. Snelus on testing. Ile 
maintained that the present system of thoroughly 
testing every plate was in every way desirable, and 
he remarked that it was only by the results of such 
testing that steel had obtained its present high 
position. It might be quite correct that Lloyd’s 
would be content with tensile tests of each charge 
and a bending test of each plate, but the Board of 
Trade, dealing with boilers and other important 
structures were, he considered, quite right in insist- 
ing on their present tests. As faras his only manu- 
facture was concerned, he added, he should continue 
to carry out the present system of testing even if 
the authorities just named should agree to dispense 
with it. 

In reply to this Mr. Snelus explained that what 
he particularly objected to was the manner in which 
the present system of testing was carried out with- 
out consideration for the convenience of the 
maker. At his own works they had had to load 
plates into trucks, and after these being so loaded 
the inspector had selected one plate in every tifty 
to be cut up and tested. This means much extra 
labour and consequent cost. Ifthe plates were to 
be tested, the tests should be made by the makers 
at such times as not to cause delay in the execution 
of contracts. 

Mr. Gordon, of London, expressed his agreement 
with Mr. Riley and his dissent from the views of 
Mr. Snelus on the matter of testing, and Mr. Daniel 
Adamson followed on the same side, remarking 
that when he had bought plates of Mr. Snelus he 
had always tested every plate. Commenting on the 
table of tests of basic steel given by Mr. Cooper in 
his paper, Mr. Adamson wanted to know at what 
strains permanent elongation of the samples took 
place. This was a most important point, and he 
considered that the table as it stood was very 
misleading. Comparing two results in the table, 
namely, those of blows Nos. 836 and 844, in which 
the breaking strains were 28.34 and 23.92 tons per 
square inch respectively, the elongations 23 per 
cent. and 29 per cent., and the reductions of area 
55.3 and 59.3 per cent., he observed that these 
results as they stood did not enable a proper judg- 
ment to be arrived at as regarded the quality of the 
steel. The length of the sample was important. 
In testing samples with a lever testing machine in 
a way commonly adopted, the final section was the 
only record of the ultimate result, the point at 
which the load ceased to be carried not being 
obtained. The maximum load applied was not that 
which would be carried by the final section, this 
section being the result of the metal drawing out 
after the load began to drop. The strain under 
which the metal took permanent set was really that 
which they had to consider in choosing a material 
for certain purposes and determining the load which 
it was safe to put upon it. For bridge construction 
he had long advocated the use of a steel with as 
high a breaking strain as 60 tons per square inch. 
Such a metal could be made to afford an elongation 
before fracture of some 12 per cent., while the strain 
at which it would take permanent set was a very 
large percentage of its breaking strain. He quite 
agreed with Mr. Riley as to the necessity of 
thorough testing and the keeping of a complete 
record of results. Alluding next to the Penistone 
accident, Mr. Adamson remarked that the frequent 
fractures of crank axles which occurred were not 
creditable to railway engineers and that they showed 
the necessity of greater testing and research to 
determine the proper materials and proportions. 
He considered that railway engineers should be 
less manufacturers and confine their attention more 
to the working of their lines and the carrying on of 
their traffic in safety. During the past twenty 
years or so marine practice had advanced far more 
than locomotive practice, and this he considered 
due to the designing of marine engines being in a 
greater number of hands than was the case with 
locomotives. With regard to some of the samples 
of basic steel exhibited by Mr. Cooper, he observed 
that in drifting out holes cold the rate at which the 
drifting was done was an element of importance. 
He had himself adopted a taper of 1 in 20 as the 
standard for the drifts he used for drifting out holes 
for testing steel plates, 





Mr. E. A. Cowper entirely agreed with Mr, 
Adamson’s remarks as to the importance of observ- 
ing when testing the point at which permanent set 
took place. The limit of elasticity was certainly 
the limit which had to be taken into account as 
deciding the strength of a material for structural 
purposes. 

Mr. Edward Williams next spoke in praise both 
of the arrangement of the North-Eastern Steel 
Company’s Works and of the care exercised in 
working them. The basic process he considered 
would certainly succeed there if it succeeded any- 
where. As to the quality of the material which 
could be produced by the basic process, he consi- 
dered that proved, and he regarded the exhibition 
of samples by Mr. Cooper as scarcely necessary. 
Frequently as he had visited the North-Eastern 
Works, he added, there was a feature in the pro- 
cess which never failed to excite a certain feeling 
of wonder. At these works the molten iron was 
brought in a ladle containing some ten tons, from 
blast furnaces about a mile distant, and owing to 
blocks on the intervening lines, a period of three- 
quarters of an hour not unfrequently elapsed from 
the running of the metal from the blast furnace and 
its being poured into the converter. Notwith- 
standing this no trouble was experienced, and in 
another three-quarters of an hour the metal was 
lying on the benches in the form of rails without an 
atom of fuel having been consumed in its conversion 
beyond that burnt to provide the steam for the 
blowing engines and engines of the rolling mills. In 
conclusion Mr. Williams asked why it had been 
deemed necessary to provide both soaking pits and 
reheating furnaces in the North-Eastern Steel Com- 
pany’s plant. 

The next speaker was Mr. I‘Anson, of Darling- 
ton, who considered the present system of testing to 
be necessary to eliminate variations in quality of 
material due to imperfections of manufacturing pro- 
cesses, he being followed by Mr. William Whitwell, 
who commended Mr. Cooper's paper as a straight- 
forward description of a well-arranged plant for the 
basic process. As regarded the testing question, 
he could not help thinking that when Mr. Snelus 
complained of the elaborate nature of present tests, 
there must be some cause for insisting on such 
tests. Mr. Whitwell added that his firm had had 
most favourable experience of the basic steel pro- 
duced by the North-Eastern Steel Company, it being 
possible to obtain it with a percentage of carbon 
lower than he could procure with certainty from 
either the, ordinary Bessemer steelmakers or the 
makers of Siemens: Martin steel. 

Mr. Walmsley next inquired how many samples 
had been spoiled in making the specimens exhibited, 
and Mr. I. Lowthian Bell stated that they had now 
some 50,000 tons of basic steel rails laid on 
the North-Eastern Railway, and that they had 
found the quality as regular and satisfactory as 
that of rails made by the acid process. This 
experience, the President (Sir B. Samuelson) 
remarked, was corroborated by that of the Indian 
State Railways. With regard to an observation 
which had fallen from Mr. Edward Williams, he 
(the President) said that he certainly did not con- 
sider the exhibition of samples by Mr. Cooper un- 
necessary. As far as he was aware no such a series 
of samples of different varieties and sections of steel 
produced by the basic process had ever before been 
prepared and exhibited, and he considered these 
samples of high interest. With regard to the table 
of tests in Mr. Cooper’s paper, it must be borne in 
mind that these referred to the lowest grade of basic 
steel, and they showed that a cheap steel of good 
quality could be produced. The remarks which 
had been made on testing showed, he thought, 
that there were two ways of ascertaining the 
same facts, and much might be done to pro- 
mote the convenience of manufacturers in carry- 
ing out tests. He considered it a question 
quite worthy of serious consideration whether or 
not the Iron and Steel Institute as a representative 
body ought not to do something to establish 
standard modes of testing. Perhaps his successor, 
Dr. Percy, might be able to organise some inquiry 
of the kind. 

Mr. Cooper, in replying to the discussion, stated 
that his test specimens were 8 in. long, this being 
the standard length adopted by Lloyd’s and the Ad- 
miralty. He certainly did not shirk testing, but 
rather courted it. The latter part of his paper, he 
pointed out, dealt with the production of a cheap 
steel which he considered could in many cases 
be advantageously substituted for wrought iron, 
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Jn answer to Mr. Williams, he stated that they 
had provided both soaking pits and reheating fur- 
naces, because they had but one mill, and it was 
not at all times possible to roll ingots right 
off, there being delays from changing rolls, &c. 
At present, in fact, they were not able to use the 
soaking pits so regularly as they should like to do. 
The specimens exhibited did not contain more than 
0.4 percent. of carbon. He was unable to answer Mr. 
Walmsley’s question, as the samples had not been 
prepared by his firm, but by the various firms to 
whom the North-Eastern Steel Company had sup- 
plied steel. It was only fair to suppose, however, 
that the production of the samples was not attended 
by any serious difficulties, or these firms would not 
have been so ready to supply them. At the con- 
clusion of Mr. Cooper’s remarks a vote of thanks 
was, on the motion of the President, cordially ac- 
corded to him for his paper. 


REGENERATIVE GAS FURNACES. 

The next paper read was one ‘‘ On a New Method 
of Heating the Regenerative Gas Furnace,” by 
Mr. Frederick Siemens. Of this paper, which was 
left for discussion with those which succeeded it, 
the following is an abstract. 

Mr. Siemens said that hitherto it had always 
been considered that the first condition of furnace 
working was to make the space to be heated as small 
as possible, and to bring the flame into intimate con- 
tact with the lining and with the material under 
treatment. Personally he had for some time 
doubted the correctness of this view, and had now 
satisfied himself that in regenerative gas furnaces 
the flame should only radiate heat upon the material 
to be melted, and should not come into actual con- 
tact with it. Referring to the diagrams exhibited 
before the members, Mr. Siemens pointed out that 
in the latest form of furnace the flame either 
traversed it from end to end, or swept round it in a 
horseshoe form, clear of the material to be heated, 
and out of contact with the walls. The new method 
of heating required, he said, a large space for the 
development of the flame. It must be borne in 
mind that in a gas furnace the amount of fuel used 
does not depend so much upen the intensity as 
upon the quantity of heat required, whereas in the 
solid fuel furnaces large quantities of fuel must be 
consumed to obtain a high temperature. In a 
crucible steel furnace 2 per cent. only of the heat is 
taken up by the steel, the rest going to maintain 
the heat at steelmaking temperature. In a gas fur- 
nace for the same purpose the greater part of the 
heat of combustion is taken up by the steel. In a 
reheating furnace there is an economy of 33} per 
cent. in favour of gas as against coal when the fur- 
nace is at work, and 80 per cent. if the tempera- 
ture is merely maintained without any iron passing 
through. 

Improved quality and increased output, with a 
longer life of furnace, are obtained when the active 
flame is not allowed to come in contact with the 
materials, the interruption of combustion by the 
interposition of solid bodies always tending to 
injure them. Besides flame is always more or less 
quenched when it is brought into contact with solid 
objects, and a good flame, or in other words, perfect 
combustion, can only take place in an open space. 
In illustration of his remarks the author mentioned 
a glass pot furnace at Dresden which now turned 
out 140,060 bottles a month in place of 80,000 
before it was altered, and in which the life of 
the pots was now doubled. At Landore the recon- 
structed furnaces are expected to have a life five or 
six times as long as the old ones with an economy 
in fuel. In reheating furnaces it is of great 
importance the flame should not touch the metal, as 
it produces oxidation, and there are many other 
purposes, including boiler heating, to which the 
new system will be applicable, and the author believes 
that it will give results that will far surpass any that 
have been obtained hitherto, and that its application 
in the arts will be multiplied to a degree which even 
its warmest admirers would scarcely have thought 
possible a short time ago. 

The paper was illustrated by diagrams of a steel- 
melting furnace, a heating furnace, and a crucible 
steel-melting furnace, showing the arrangements for 
admitting the gas and air. 


THe MANUFACTURE OF OpEN-HEARTH STEEL. 

An excellent paper ‘‘ On Recent Improvements in 
the Method of Manufacture of Open-Hearth Steel” 
was then read by its author, Mr. James Riley, of 
Glasgow. This paper we shall publish in extenso 





in an early number, but meanwhile we give an 
abstract of its contents. 

Mr. Riley said, ‘‘ At the time when nearly the 
whole of the steel made by the Siemens process 
was used for rails, Iinade proposals which I under- 
took would reduce the then cost of rails by about 
ll. per ton. Unfortunately they could not be 
adopted, and we had a lingering existence until the 
introduction of ferro-manganese enabled us to make 
plates, &c., for ship, bridge, and boiler work, and 
abandon the manufacture of rails. At that time it 
was good work to turn out 50 tons per week at a 
large furnace, and the total cost of labour in the 
melting shop and gas-producing works, was 14s. 
per ton of ingots. With a modern Siemens fur- 
nace 140 to 150 tons can be made per week, and 
in special cases 200 tons. 

‘*The remodelling of the Blochairn Works, after 
they were acquired by the Steel Company of Scot- 
land, gave us the opportunity of embodying in our 
newer practice the results of our experience at 
Newton. Two 20-ton Pernot furnaces were erected 
in haste as an experiment, but the results were not 
satisfactory. After three months’ trial it was de- 
termined to employ Siemens furnaces, and in 1881 
experiments were made for some weeks with a fur- 
nace lined with basic material, under the personal 
superintendence of Messrs. Thomas and Gilchrist. 
It had, however, to be abandoned on account of 
difficulties resulting from the fluxing of the lining 
at the lines of division of the basic and acid material. 
For a few months furnaces of the Batho type were 
at work, and although not as yet perfect, it is ar- 
ranged that some of the older furnaces that require 
to be renewed shall be replaced by these. The 
modification known as the Hackney port was also 
tried, and will be fitted to all the melting furnaces 
as they are stopped for repairs. 

‘* We erected a row of twelve 15-ton furnaces ; the 
ingots were cast in one long pit parallel to and 


close in front of the furnaces, and the relative | 


positions of the hammers, mills, and melting shops 
were so arranged as to enable us to transfer the 
ingots to the hammers at such a temperature as it 
was thought would enable us to dispense with re- 
heating. But when we tried to hammer the ingot 
with only its initial heat, we either found the 
centre too soft or the outside was too hard. The 
twelve furnaces all started work together on 
Sunday night and consequently all were ready for 
tapping at about the same time, and hence the 
ingots, being produced in batches, got cold before 
they could be hammered. To remedy this I 
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finished in 95 minutes ; 14 for tapping and casting, 
20 minutes in the moulds, 55 in the soaking pit, 
and 5 for cogging and shearing.” 

Mr. Riley’s paper, like that which preceded it, 
was left for discussion with the paper by which it 
was followed. 


A New Form or REGENERATIVE Gas FURNACE. 


The last paper dealt with on Wednesday was 
that by Mr. F. W. Dick, of Glasgow, ‘‘ On a New 
Form of Regenerative Furnace.” This paper— 
which was only partially read on Wednesday, its 
completion being left for yesterday (Thursday) 
morning—we publish in extenso on page 294. 


With the partial reading of Mr. Dick’s paper 
the morning meeting of Wednesday was brought 
toa conclusion, and the members adjourned to the 
general railway station, where a special train, kindly 
provided by the London and North-Western Rail- 
way Company, was in readiness to convey them to 
Crewe. There are probably no works in the king- 
dom which have so frequently been visited by 
scientific societies during their provincial meetings 
as these at Crewe, yet the frequency of these visits 
by no means diminishes their interest. Under the 
energetic management of Mr. F. W. Webb, the 
resources of the works are constantly being enlarged 
and developed in a manner which has scarcely a 
parallel elsewhere, and which maintains them 
always in the foremost rank of the great industrial 
establishments of the world. The space at our dis- 
posal this week will not permit us to do more than 
mention the Crewe visit on Wednesday last, but 
we shall deal with it in our next issue, when we 
shall also be able to give an account of the proceed- 
ings on the later days of the Chester meeting. 

On Thursday morning Messrs. Siemens, Riley, 
and Dick’s papers were discussed, and two other 
papers—‘‘ On the Recovery of Bye-Products from 
Coal,” and ‘‘ On Utilising the Bye-Products from 
Hoffman Coke Ovens’ —by Messrs. Otto and 
Smith, were read and the discussion commenced, 
but at too late an hour for the account to reach us 
before we went to press. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 12, 1884. 
THERE are inquiries in the iron market this week for 
15,000 tons of structural iron. Orders for steel rails 
this week foot up about 50,000 tons, at 27 dols. per ton. 
Five stations are to be built on the Sixth Avenue 





devised a set of movable soaking pits, but after-| Pjevated Railway line in New York, and a number of 


wards arranged with Mr. Gjers for the use of his, | smaller 


and at the same time I determined, as far as pos- 
sible, to substitute cogging for hammering. 


contracts have been placed for structural iron, 
which will foot up about 1000 tons in all. The strue- 


Acting | tural iron manufacturers are quite busy, although not 


on this idea I reorganised the Blochairn Works. | crowded ; but from to-day’s indications it would seem 
There are now there eleven 15-ton furnaces and one | that a large amount of material will be ordered within 


of 25 tons. In front of the furnaces is a line of rail- 
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way on which runsa small locomotive with a carriage | 


conveying a ladle for steel and a mould for slag. 
About the centre of the furnaces and directly over 
the railway is a 20-ton lift, and exactly in front of 
this is a 20-ton casting crane provided with 
hydraulic engines for turning it on its axis, and a 
ram for turning over the casting ladle after each 
cast. This crane is placed in the centre of a semi- 
circular casting pit 40 ft. in diameter and about 
3 ft. deep. Around the pit are erected three ingot 
cranes, and between the cranes are two sets of 
soaking pits, each of six cells of differing capacity 
for ingots of 30 cwt. and 60 cwt. each. The two 
outer cranes set the moulds in the pit ready for cast- 
ing, aud afterwards strip the ingots and deposit 
them in the soaking pits. The centre crane lifts 
the ingots from the soaking pits and places them 
vertically on the tipping carriage at the end of the 
feed rollers of the cogging mill. A hydraulic 
cylinder and ram are placed tu take hold of an arm 
on the carriage and turn it down to deliver the 
ingot gently. The mill has rolls with 32 in. 
centres, and between the feed rollers there are arms 
to turn the ingot on flat or on edge. 

‘¢The melting furnaces are charged in rapid suc- 
cession, and, on one coming ready for tapping, the 
carriage and ladle is placed in front of it, and the 
whole of the steel and slag run into the ladle, the 
latter overflowing into the slag mould. The ladle 
is then placed under the lift, and the contents 
poured into the casting ladle, from whence they are 
delivered into the moulds. After 20 minutes the 
moulds are stripped, the ingots are placed in the 
soaking pit, where they remain 55 minutes, and are 
then passed to the cogging mill. The slab is 





the next thirty days, and that there will be no scarcity 
of work throughout the winter. The railroad companies 
are placing a good many orders ; one order this week 
came from the Baltimore and Ohio Company for 5000 
tons of structural iron, which went to Pittsburgh. The 
outlook for the iron trade at present is a little more 
encouraging than for some time past, and manufacturers 
believe that a good many of the railway companies will 
place their requirements before the election, because 
there are probabilities that prices will be firmer after 
that event. In other branches of the iron trade there 
is not much activity. The proposition to shut down 
the blast furnaces for a month has finally failed. The 
latest proposition is to recommend a month’s suspen- 
sion in about one-fourth of the producing capacity; the 
owners of that capacity to select the time when they 
will restrict. This amounts to nothing; they will do 
so anyhow, but not because of any advice given, but 
because the market conditions demand it. There isa 
fair movement in merchant bar, sheet iron, plate iron, 
merchant steel, and nails. The demand is regular, and 
prices are steady. One contract for 40 miles of wrought 
pipe has just been placed at Pittsburgh. Twenty million 
pounds of Lake copper have just been sold at 13 cents., 
to be delivered as called for; other metals are very 
dull. Advices from all the leading trade centres show 
a slight improvement in the volume of general business. 
The crops are beginning to come east, and there is a 
general improvement in trade conditions ; it is not very 
great, yet sufficient to show that the worst has been 
passed. The textile interests are still afflicted with 
enormous stocks of goods. The Electrical Exhibition 
in progress here attracts great attention, and especially 
so because of the presence here of a number of British 
scientists of world-wide fame. Lectures are delivered 
daily on scientific questions ; the Exhibition is attended 
by thousands, and the displays are creditable to the 
originators and to the electrical interests of the 
country. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
strong on Thursday forenoon, with business done at 
41s. 9d. to 41s. 104d. cash, also at 41s. 11d. to 42s. O4d. 
ene month ; and sellers at the close were asking 41s. 11d. 
cash and 42s. 1d. one month, with buyers near. There 
were transactions in the afternoon market at 41s. 11d. 
down to 41s. 10d. cash, also at 42s. 04d. down to 41s. 114d. 
one month. with sellers at the close wanting 41s. 114d. 
one month and buyers offering 41s. 11d., and the cash 
price nominally 41s. 94d. Friday’s market was also 
strong, and closed at the best point, being an advance of 
3d. per ton on the day and of 54d. on the week. Trans- 
actions were reported in the forenoon at from 41s. 10d. to 
42s, cash, also at 41s. 114d. up to 42s. 2d. one month, the 
close being sellers at 41s. 114d. cash and 42s. 14d. one 
month, and buyers at 1d. pertonlower. In the afternoon 
the quotations ranged from 41s, 114d. to 42s. O4d. cash, 
and from 42s. O}d. to 42s. 2d. one month, the market 
closing with sellers at 42s. O4d cash and 42s, 24d. 
one month, and buyers offering 4d. less per ton. On 
Monday the warrant market was rather weak, and 
14d. of Friday’s gain was lost. Business was done in the 
forenoon at from 42s. to 41s. 11d. cash, and from 42s. 2d. 
to 42s, 1d. one month, closing with buyers at 41s. 114d. 
cash and 42s. 14d. one month; sellers $d. more. The 
quotations in the afternoon were from 42s. to 41s. 11d. 
cash, and from 42s, 2d. to 42s. 1d. one month. Finally 
the market closed at the nominal prices of 41s. 11d. cash 
and 42s, 1d. one month. <A flat market prevailed yester- 
day, especially in the afternoon. In the forenoon the 
quotations were 41s. 11d. to 41s. 10d. cash, also at 42s, 1d. 
to 41s. 114d. one month. Business in the afternoon was 
transacted at 41s. 84d. to 41s. 94d. cash ; buyers 41s. 9d. 
cash. To-day’s business was first done at 41s. 9d. to 
41s. 9}d. cash, also at 41s. 11d. to 41s. 114d. one month, 
closing with sellers at 41s. 9}d. cash and 41s. 114d. one 
month ; buyers 4d. per ton less. Afterwards there was a 
severe drop, the quotations then being buyers at 41s. 7d. 
cash and 41s. 9d. one month. A considerable amount of 
animation has been shown in the pig-iron market during 
the past week, and a somewhat brisk business has been 
done in warrants, large quantities of iron changing hands 
at advancing prices. So far as can be ascertained, the 
altered condition of the market has been mainly due to 
purchases being made by the trade to cover oversales, the 
influence leading to it being rumours of production being 
curtailed. As regards the reduction of the number of 
furnaces in blast, however, there does not seem to be any 
appearance of that taking place in the immediate future. 
It would seem that enormous losses are being made by 
producers of pig iron. It cannot be said that there 
is any marked improvement in thedemand. Theautumn 
requirements are proving to be rather better than were 
expected, and as the superior brands are not plentiful, the 
feeling is more quickly perceived. Special brands main- 
tain high prices, and in several instances the prices have 
been advanced, owing to purchases having been made for 
prospective requirements. The reports from the United 
States and the Continent remain unchanged, but there is 
rather more business doing on Canadian account. The 
number of blast furnaces in actual operation is still 94, as 
last week, and as compared with 115 at this time last 
year. By the end of the present month the only furnace 
now blowing at’the Castlehill Iron Works of the Shotts 
Tron Company will be blown out. Last week’s shipments 
from all Scottish ports amounted to 11,021 tons, as com- 
pared with 13,167 tons in the preceding week, and 14,338 
tons in the corresponding week of 1883. There were 
shipped to the United States, 1206 tons ; Canada, 1200 tons ; 
South America, 65 tons; India, 160 tons; Australia, &c., 
490 tons; France, 265 tons; Italy, 50 tons; Germany, 
1055 tons; Holland, 560 tons; Belgium, 50 tons; Spain 
and Portugal, 50 tons; other countries, 245 tons; and 
coastwise, 5631 tons. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores yesterday after- 
noon stood at 583,782 tons, as compared with 584,527 tons 
9 week, showing a decrease of 745 tons over the 
week, 


A Hundred-Ton Weighing Machine—What is stated to 
be the largest suspension weighing machine in existence 
has just been constructed for Messrs. J. and G. Thomson, 
shipbuilders, Clydebank, by the well-known firm of 
Messrs. Henry Pooley and Son, Glasgow. In itself the 
machine weighs 2 tons 16 cwt., andis graduated to weigh 
from 28 lb. up to 100 tons ; while it has been certified by 
the Board of Trade to bear a strain of at least 120 tons. 
The machine consists of an upper link or band of wrought 
Bessemer steel, by which it is suspended from the shears. 
Beneath this is the weighing machinery, and inclosed 
within a waterproof box is the graduated scale covered 
with nickel silver to prevent rust. The lower part com- 
prises a link of Bowlingiron, from which is suspended the 
article whose weight is to be ascertained. 





NOTES FROM THE SOUTH-WEST. 

South Wales Sliding Scale Committee.—A meeting of the 
Joint Sliding Scale Committee of Monmouthshire and 
South Wales was held on Saturday. It was resolved to 
appoint Mr. Kirkhouse, of Leeds, and Mr. Parsons, 
Newport, auditors of the coalowners’ books for the four 
months ending the 31st of August, 1884, so as to ascertain 
the selling prices for that period, and the secretaries were 
instructed to request them to proceed with the work 
forthwith. The Gelli strike was discussed at considerable 
length, but we are given to understand that no mode of 
settlement of the question in dispute was arrived at. 
The Rhymney —— Mandy Pit dispute, which 
arises out of a proposed change in the mode of payment 





for coal, was considered ; the company hitherto paid for 
through-and-through coal, but now proposes to substitute 
payment for large and small, notice to this effect, expiring 
on the 30th inst., having been given tothe men. The 
matter received careful attention, but this being the first 
intimation of the question, no definite arrangement was 
arrived at. 


Banbury and Cheltenham Railway.—The official inspec- 
tion of the Banbury and Cheltenham Railway took place 
- ee and the line will be partially opened 

ctober 1. 


Newport.—The Powell Duffryn Company continues to 
send large quantities of coal from its Aberdare Collieries 
to Newport vid the Pontypridd and Caerphilly Railway. 
The first train of coal by this route from the Rhondda 
Valley was brought through on Wednesday. In the 
steam coal market the demand for the best qualities is 
fairly good ; the demand for secondary qualities is, how- 
ever, quiet. There is not much change to record in house 
coal. The iron ore market continues quiet. The ship- 
ments of manufactured iron have been but small, con- 
sisting only of 460 tons to Christianstad, and 224 tons to 
Rio Grande. There is not not much activity at the 
various local works. Last week’s coal clearances 
amounted to 55,046 tons. From Bilbao there arrive 
9950 tons of iron ore, and 2018 tons came to hand from 
other sources. 


Ashton Vale Iron Company (Limited).—The report of 
the Ashton Vale Iron Company states that the operations 
of the past year resulted in a profit of 65441. 


Caerleon.—The Llwydarth Tin Plate Company has pur- 
chased the tin works at Caerleon, which have been idle 
for some time. 


Cardif.—There has not been any important change in 
the steam coal market. The tone generally is quiet. 
The shipments of patent fuel have been good, and this 
market has a firm appearance. In the house coal trade 
some shippers are well supplied with orders ; the market 
generally, however, is easy. The iron ore market con- 
tinues quiet. Last week’s coal clearances were 135,148 
tons. There were also sent away 2986 tons of patent 
fuel, 1456 tons of iron, and 700 tons of coke. From Bilbao 
there arrived 7374 tons of iron ore, and 523 tons came to 
hand from other sources, 


Tramways in the West.—The half-yearly meeting of the 
Bristol Tramways Company was held on Wednesday, 
when a dividend at the rate of 4/, per cent. per annum 
was declared. It was stated by the chairman that it was 
the intention of the Board to carry the Redland line up to 
the reservoir on the Downs, and also up Park-street, pro- 
vided they saw their way to the introduction of the cable 
system, which they were closely watching. The report 
was adopted. The half-yearly meeting of the Gloucester 
Tramways Company has also been held, and a dividend 
at the rate of 4/. per cent. per annum was declared. It 
was stated, as the cause of a larger dividend not being 
paid, that trade in Gloucester was very dull. 


Water Supply of Cardifi—A meeting of the Water 
Works Committee of the Cardiff Town Council was held 
on Friday. A letter was received from Messrs. Walker 
and Co., submitting the names of fresh sureties in con- 
nection with their contract for the Llanishen reservoir, 
and the committee resolved to accept them. 








THE ENGLISH AND ScorTisH Borer INSURANCE Com- 
PANY.—The chief offices of the English and Scottish 
Boiler Insurance Company (Limited), in Manchester, 
have been removed to larger and more convenient pre- 
mises on the ground floor at 58, Fountain-street. 


Tue Nite Expepition.—Of the numerous methods which 
have been suggested for surmounting the difficulties of 
ascending the rapids of the Nile, one of the most practical 
is probably that of conveying the boats and stores alonga 
loop line of railway where the passage of the cataract is 
impracticable. his plan has been approved by Lord 
Wolseley, who last week telegraphed to the authorities at 
Whitehall asking that a portable railway should be for- 
warded to Egypt without delay. The commission was 
entrusted to Messrs. J. Fowler and Co., of Leeds, who 
received the order by telegram on the 11th inst. and had 
one of their portable railways completed last week, when 
it was sent off for shipment. 


CoMPETITIVE TRIAL OF Etectric LAuNcHES.—A com- 
pany of seven in the Electricity, including Mr. Cour- 
tenay, managing director of _ Storage Company, 
Mr. Simpson, representative of Messrs. Siemens, Me 
Thornton, and others ; a company of eight in the Australi: 
with Mr, Stephens, Lieutenant Robinson, R.N., H.M.S. 
Vernon, Mr. A. Reckenzaun, and others started from 
Millwall at 1.55 on Saturday last, arriving at Charing 
Cross at 2.32,the Australia leading. The Reckenzaun 
motor on board the Australia took a current of 37 amperes 
with 100 volts. The Siemens O, propelling the Electricity 
consumed 47 amperes with 80 volts, but the accumulators 
of the Electricity were heavier than those on the Aus- 
tralia. The boats returned from Charing Cross at 2.40, 
made two stoppages of about ten minutes each, and 
arrived at Greenwich pier at 4.10 p.m. Both launches 
cruised about until six o’clock, when they were docked at 
Millwall on the Storage Company’s wharf. The pro- 
ceedings were very successful, and the whole party, con- 
sisting of some twenty-four gentlemen, some of whom 
were on the steam launch, expressed their admiration and 
— The cost of the Australia complete 
is . 


q| to patent it. 





CRUCIBLE CAST STEEL. 
On the Manufacture of Crucible Cast Steel.* 
By Mr. Henry SEEBOHM. 

THE old-fashioned method of converting bar iron into 
steel and afterwards melting it in clay pots to form ingots 
of cast steel, which are reheated and rolled or hammered 
to the size and shape required, has been so frequently 
described that I should not have ventured to bring the 
subject before the notice of the members of the Iron and 
Steel Institute had I not been requested to do so by the 
Council of the Society. It was suggested that, inasmuch 
as the Journal of the Institute did not contain a paper 
on this subject, the occasion of the annual meeting of the 
members being held in the town of Sheffield, the head- 
quarters of the crucible cast steel trade, would present an 
appropriate opportunity for collecting the facts connected 
with such an important branch of industry. 

These facts may, perhaps, be all the more interesting 
now that Sheffield has somewhat ungraciously failed to 
respond to the wishes of the Institute; not in the least 
degree from want of hospitality, but from a deeply-seated 
belief that the Patent Laws are so bad that it is more 
profitable to keep secret a mechanical improvement than 
Sheffield inventors have learnt by bitter 
experience that secrecy is the only protection for improve- 
ments; and if they think that they have found a goose 
that is going to lay golden eggs, they lock and double-lock 
the fowl-house door. It is said that there is no Act of 
Parliament through which you cannot drive a coach-and- 
four, and I am afraid that the Patent Laws are no excep- 
tion to the rule, if you only have sufficient money to buy 
a strong enough team. 

I may premise that I have nothing new to bring for- 
ward. No Sheffield firm has yet succeeded in discovering 
the philosopher’s stone. We all have our little secrets, 
which we jealously guard (and they have no greater 
scientific value than the secrets of the Masonic frater- 
nity), but in spite of the important and valuable disco- 
veries which have been perfected during the last quarter 
ofacentury in the methods of producing cast steel, the 
old-fashioned crucible steel manufacturers of Sheffield 
still hold their own. They still convert bar iron into 
blister steel and melt blister steel into cast steel, and some 
of them have not been altogether unsuccessful in trans- 
muting cast steel into gold. 

The accumulated experience of a century has convinced 
the manufacturers of crucible cast steel that the finest 
qualities can only be made from bar steel which has been 
converted from iron manufactured from Dannemora ore. 
This iron is expensive; its average cost for the last forty 
years has been at least 25/.a ton; the process of convert- 
ing it into steel is slow and costly ; the process of melting 
in small crucibles is extravagant both in labour and in fuel, 
and consequently the best qualities of crucible cast steel 
can only be sold at a high price. So-called best crucible 
cast steel is sold at low prices by unscrupulous manufac- 
turers and bought by credulous consumers, but though it 
is quite possible for high-priced steel to be bad, it is abso- 
lutely impossible that low-priced steel can be good. The 
finest quality of steel cannot be made of cheap material 
or by a cheap process. Every year the attempt is made, 
and every year it signally fails. Noone ever made a 
better try than Sir Henry Bessemer, but his failure was 
as complete as that of his predecessors. He attempted 
to produce an article at 6/. a ton to compete with one at 
60/. a ton, and failed absolutely. It is true that his steel 
is a success, perhaps the most brilliant success of the cen- 
tury. Iam not quite sure that he himself believes in his 
failure. In his lecture before the Cutlers’ Company of 
London in 1880 he chaffed the steel manufacturers of 
Sheffield on their antiquated attachment to the rule of 
thumb, and twitted them with the assertion that the 
high price of crucible cast steel arose from a combination 
of trade interest on their part and of prejudice on the part 
of their customers. Sir Henry Bessemer may have half- 
ruined the wrought-iron trade, and revolutionised the pig- 
iron trade, but the crucible cast-steel trade holds its own 
in spite of his great discoveries. When railways were 
first introduced, and wagons and coaches were to a large 
extent driven off the road, many people thought that the 
price of horses would permanently fall, but exactly the 
contrary took place. Similar fears were entertained that 
the demand for crucible cast steel would seriously decline 
when Bessemer and Siemens steel came into the market. 
‘This has not been the case. The commoner qualities of 
crucible cast steel have been to a large extent superseded 
by B and Si steel, but the enormous quanti- 
ties made by the latter processes have required for their 
manipulation, directly or indirectly, such a large quantity 
of the better qualities of crucible cast steel, that the total 
amount of the latter now produced in various parts of the 
world is probably double that which was required before 
the birth of its rivals. 

Chemical analysis plays a very important part in the 
manufacture of iron, Bessemer and Siemens steel, and 
even of the comparatively small quantity of crucible cast 
steel which is still used for purposes in connection with 
which it is not required to be hardened and tempered. 
It is possible to judge very accurately of the quality of 
those metals from their chemical analysis, almost as much 
soas from the results of mechanical tests, such as the 
breaking strain and the contraction of the area of frac- 
ture. Butin what we may call, for want of a better 
name, the legitimate cast steel trade, chemical analysis, 
though it tells us a great deal, does not tell us everything. 
The analysis of steel shows the amount of other ingredients 
which it contains besides the nine-tenths or more of iron 
which forms its basis. The amount of carbon, silicon, 
manganese, sulphur, phosphorus, copper, &c., may be 








* Paper read at the Chester Meeting of the Iron and 
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ascertained with tolerable accuracy, and the information 
thus obtained is often of the utmost importance ; but it is 
quite possible to make a comparatively low-priced steel 
which shall show precisely the same chemical analysis as 
the best crucible cast steel; nevertheless it is found b 
yractical experience to be inferior in quality. That this 
isa fact has been proved over and over again beyond all 
jossibility of doubt. It is a sufficient reason wh 
Eheffield manufacturers have been willing to pay ouk 
a high price for Dannemora iron for so many years ; but 
it is not a sufficient reason why so many Shoteld manu- 
facturers should ignore the results of chemical analysis 
altogether. Of every fact there must be some explana- 
tion, though we may, for the present at least, be ignorant 
of it. To say, with the Sheffield devotees of the rule of 
thumb, that the one steel possesses ‘‘ body,” and that the 
other does not, explains nothing, but merely adds to the 
synonymy of the subject by altering the nomenclature. If 
the metallurgical chemists could once convince themselves 
that this difference in quality isa fact, they would probably 
soon be able to give us an explanation. e already know 
much of the chemistry of steel, and what remains to be 
learnt is as certain to be some day discovered as the fact 
that Newton discovered the laws of gravitation. Mathe- 
maticians may never discover how to square the circle ; 
mechanics will never discover a perpetual motion, nor 
will chemists ever discover the transmutation of metals; 
but the discovery of the chemical explanation of ‘‘ body” 
is only a question of time. By way of stimulating inquiry, 
I venture to suggest two possible causes of body which 
may be worth consideration as a tentative hypothesis of 
its nature. The best razor steel contains 14 per cent. of 
carbon. It must be melted from evenly converted steel. 
It will not do to mix hard and soft steel together, or to 
melt it from pig “let down” with iron; though in either 
case the exact 14 per cent. of carbon may be the result. 
Steel made by the latter processes will not possess the 
requisite amount of body ; consequently the cutting edge 
of the razor will not stand. It must be melted from steel 
converted from iron made from ore containing manganese. 
It will not do to add the manganese in the form of spie- 
geleisen or ferro-manganese, Carbon and manganese exist 
in combination with iron, not chemically combined in 
certain definite proportions, but as alloys, as mechanical 
mixtures in any proportion. We know thatcarbon exists 
in combination with iron in two forms, either as combined 
carbon or free carbon; is it not possible that manganese 
may also exist in two forms? and though the razor steel 
must have been boiled in the pot for half an hour after it 
was melted, to kill it and make the ingot pipe, is it not 
possible that the mechanical mixture of the carbon and 
the manganese is less homogeneous in steel made by the 
cheap processes than it is by that made by the old- 
fashioned method? It has been stated that the finest 
qualities of steel when hardened show a more perfect 
regularity in their crystallisation when examined under a 
micré -— than commoner qualities, and I venture to 
suggest that a possible explanation of ‘‘ body” in steel 
may be absence of injurious ingredients, combined with 
the perfectly homogeneous presence of the advantageous 
ingredients. Hardened steel is crystallised steel ; and 
perfect regularity of crystallisation in steel which is re- 
quired to be ground to a fine cutting edge may be a neces- 
sity which can only be secured by the slow and expensive 
old-fashioned pa oy 

The principal reason why Bessemer and Siemens steel 

have failed so completely to supersede crucible cast steel 
for purposes where the better qualities are required, is 
that they cannot be made sound without the addition of 
silicon or manganese. In melting common steel (contain- 
ing, for example, from 0.15 to 0.05 per cent. of phos- 
phorus), the steel must be —— into the mould as soon 
after it has become perfectly fluid as possible, and as hot 
as the tensile strength of the pot will allow. In making 
the higher qualities of crucible cast steel (where the per- 
centage of phosphorus ranges from 0.01 to 0.001) a similar 
mode of treatment would produce very strange results ; 
the molten steel would boil over in the mould, the fracture 
of the ingot when cold would show a series of bubbles 
like a sponge, and its specific gravity would scarcely 
exceed that of wood. Some of these bubbles or honey- 
combs would weld up when the ingot came to be forged, 
but by far the greater number would be coated with an 
oxide which would make a weld impossible, and the bar, 
if it was not burnt up in the fire, would be so full of the 
imperfections technically called ‘‘ seams” or ‘‘ roaks,” as 
to be perfectly useless. To obviate this disastrous result, 
it is necessary to boil the steel for nearly half an hour 
after it has become fluid, and then to allow it to cool 
down to a certain temperature before it is poured into the 
mould. This process is called, in the language of the 
votaries of the rule of thumb, ‘‘ killing” the steel, and it 
is an axiom amongst them that the higher the quality of 
the steel the more “killing” it takes, It is in this part 
of the process of crucible cast steel melting that its special 
virtue consists, and the cost and quality of the cast steel 
produced depend in a large degree upon the skill brought 
to bear upon it. There is an old proverb in Sheffield, 
— expressed in the terse vernacular of the country, 
but which may be refined into the expression that if you 
put his Satanic majesty into the crucible his Satanic 
majesty will come out of the crucible. The converse of 
this is by no means the case. Though you may convert 
iron into steel in the crucible, you cannot convert bad 
steel into good steel in the crucible; but though you may 
ang the most angelically pure steel into the pot, you may 

y bad management, by not ‘‘killing” it properly, 
pervert it into Satanically bad ingots. Now this ‘‘kill- 
ing” of the steel is precisely what cannot be done in the 
Bessemer or Siemens processes without the addition of 
such a large amount of manganese or silicon that the 
steel becomes brittle when hardened. 

Ido not know whether chemists are eed on an ex- 

planation of the necessity for ‘ killing” high-class steel. 





When iron is made into steel in a converting furnace, it 
is assumed that the oxygen in the air in the converting 
pot unites with the charcoal, and is soon made into 
carbonic oxide, which is occluded by the white-hot iron, 
and forced by it to part with as much carbon as is sufhi- 
cient to reduce it to carbonic acid. It has been ascer- 
tained that metals have the power of absorbing or occlud- 
ing many times their own bulk of gas, and possibly the 
carbonic oxide, when it has parted with the amount of 
carbon necessary to reduce it to carbonic acid, is not 
then expelled from the iron, but may remain in an oc- 
cluded state, and requires to be expelled in the melting 

t by boiling. Be this as it may, it is a fact that if it 

required to make blister steel harder than about 1.4 
per cent. of carbon, it is necessary to convert it twice 
over, possibly in order that in the interval it may part 
with some of its occluded carbonic acid so as to make 
room for a further occlusion of carbonic oxide. 

Another fact which may throw some light upon this 

uestion is, that blister steel melted directly after being 

rawn from the converting furnace requires more “ kill- 
ing” than that which has been exposed to the air for some 
time, during which it has presumably had an opportunity 
of parting with some of its occluded gas. The addition 
of a portion of scrap steel materially assists the process of 
‘*killing,” as would naturally be the case if we suppose 
that the scrap (which has been melted before) has parted 
with its occluded gas in the first melting. The fact that 
the presence of manganese or silicon helps largely to kill 
the steel may possibly be accounted for on the theory 
that the carbonic acid unites with the manganese or 
silicon and becomes a solid, or it may be that in an alloy 
of iron with either manganese, silicon, or phosphorus, 
the occluded gas is expelled at a much higher temperature 
than in pure iron. 

Before describing the process of making crucible cast 
steel it may be useful to devote a few words to the nomen- 
clature of iron and steel. This isalmost as much a vexed 
question as that of zoological nomenclature, and might 
form the subject of a code of laws, which would probably 
be as complete a failure as those issued under the auspices 
of the British Association for the Advancement of 
Science, which have made confusion in the scientific 
names of birds and beasts worse confounded. In Shef- 
field we attempt to discriminate between iron and steel, 
which we regard as generally distinct, and each of which 
we subdivide specifically, though it must be admitted 
that neither our generic nor specific names are very 
scientific. 

Pig iron is melted direct from the ore in a blast fur- 
nace, and contains from 3 to 5 percent. of carbon. When 
remelted it is called “‘ cast iron” or ‘‘ metal.” 

Spiegel iron is precisely the same, but contains in addi- 
tion from 5 to 15 per cent. of manganese. 

Bar iron, often called wrought iron, is pig iron which 
has been smelted and deprived of nearly all of its carbon, 
either in a puddling furnace or by the Walloon, Lan- 
cashire, or other analogous process ; the spongy mass or 
ball of iron is usually hammered or rolled into a bar, 
which for the Sheftield trade is generally 3 in. wide, 3 in. 
thick, and from 6 ft. to 12 ft. long. 

Puddled steel is precisely the same as ‘“‘ bar iron,” 
except that the process of puddling is stopped when 
rather more than half of the carbon has been removed 
from the pig iron. There is consequently no hard and 
fast line between bar iron and puddled steel, the one 
intergrading to the other by imperceptible degrees. 
Although there are an infinite number of intermediate 
stages between the softest bar iron and the hardest 
puddled steel, and although it is impossible to state the 
exact percentage of carbon which marks the dividing 
line between one and the other, it is usual to call all 
puddled bars which cannot be hardened in water, bar 
iron, and all those which can, puddled steel. This divid- 
ing line falls somewhere near a mixture containing a half 
per cent. of carbon, and although it looks very vague and 
unscientific to use two terms which thus intergrade, no 
confusion of any kind, or misunderstanding, has ever 
been known to arise from their use. 

Blister steel is bar iron which has been converted into 
steel in a converting furnace, and varies in the amount 
of carbon which it contains from 4 to 14 per cent. There 
are, of course, an infinite number of degrees of carbonisa- 
tion between “ hard heats” and ‘‘ mild heats,” but for the 
convenience of the trade six of them have been selected, 
and have received names as follows : . 


Per Cent of Carbon. 


No. 1. Spring heat 4 
»» 2. Country heat ... 2 
3, 3 Single-shear heat 3 
», 4. Double-shear heat... nee. Oe 
»> 5» Steel-through heat... .. i} 
», 6. Melting heat ... see Jax 


Bar steel is blister steel which has been tilted or rolled 
down to the size required. 

Single-shear steel is produced by welding half a dozen 
bars of blister steel together. Only those bars are chosen 
in which the process of conversion has been so far carried 
on that the outside of the bar is steel and the centre 
of the bariron. When these are welded together, and 
tilted or rolled down toa small dimension, the result pro- 
duced is a mechanical mixture of iron and steel, a mate- 
rial which combines great tenacity with the capability of 
carrying a moderately hard cutting edge, and is much 
employed for certain kinds of knives. 

Double-shear steel is produced by drawing down single- 
shear to suitable-sized bars, and rewelding two of them 
together, so that the mixture of iron and steel may be 
more perfect. 

Cast steel is steel that has been melted in a ‘‘ pot” 
(called a crucible in the encyclopedias), and poured into a 
** mould” (called a ‘‘ form” in the learned books), thus be- 
coming an ‘‘ingot,” which is afterwards hammered or rolled 


to the size required. It may be made of various ‘‘ tem- 
pers,” varying in the percentage of carbon which they con- 
tain from three-quarters or less, to one and a half or more. 
The different tempers may be arrived at in various ways. 
For the great majority of purposes there can be no doubt 
that the best way is to put into the melting pot broken 
pieces of blister steel converted exactly to the temper 
required ; and the more evenly the steel is converted, and 
the more carefully all bars which are harder or softer than 
the temper uired, or which are “ flushed” or “‘ aired,” 
are rejected the better. Blister steel, when carefull 
“‘taken up” or selected, will produce a cast steel whic 
combines the greatest amount of hardness with the maxi- 
mum amount of elasticity when hardened. It may, how- 
ever, happen that for certain purposes “‘ soundness” in the 
bar, the result of absence of ‘‘ honeycombs” in the ingot, 
may be the most important quality required in the steel ; 
for others the property of welding mest perfectly may be 
the sine qué non ; or the great evil to be avoided may be 
the tendency to water-crack in hardening; or the steel 
may be used for some purpose where it does not require 
to be hardened, and the object to be secured is the combi- 
nation of the greatest amount of hardness and toughness 
when unhardened. In all cases the mode of manufacture 
must be adapted to the objects which it is most important 
to secure. In addition to the mode of operations already 
mentioned there are two other ways in which the same 
percentage of carbon may be secured. You may either 
put cut bar iror into the pot and “‘ fetch it up” to the re- 
quired —— with charcoal, or you may put broken pig 
iron into the pot, and “‘let it down” to the required 
temper with cut bar iron. A fourth modus operandi, 
which for most purposes is the best of all, might be 
enumerated, namely, the selection of blister steel slightly 
harder than the temper required, so as to admit of being 
slightly let down to the exact temper by the addition of a 
small quantity of somewhat milder cast steel scrap. 

Bessemer steel and Siemens steel do not require defini- 
tion, nor do they come within the scope of this paper. 

The process of converting, or, as it generally called in 
the encylopedias, the process of cementing iron into steel, 
is carried on in a converting furnace. 

This furnace consists of two stone troughs, technically 
called ‘‘ converting pots,” each of them about 4 ft. wide, 
4 ft. deep, and 12 ft. long, and placed side by side, with 
a fire underneath them, the flues of which conduct the heat 
all round each pot. These troughs or pots are built up of 
slabs of a peculiar kind of firestone, obtained in the 
neighbourhood of Sheffield, and possessing the property of 
not cracking if heated slowly to a high heat and allowed to 
coolslowly. The slabs are united together with a mortar 
made of ground fireclay. Over the two pots is built a 
vault of firebrick, and the whole is inclosed in a dome of 
red brick, to prevent as much as possible the heat from 
escaping. 

At the bottom of each pot is placed a layer of charcoal, 
broken up into small pieces, from a quarter to half an 
inch square. On this a layer of bars of iron is placed, 
which is covered with charcoal; another row of bars 
of iron follows, and so on until the pot is filled with alter- 
nate layers of charcoal and iron; it is then carefully 
closed with a thick cover of ‘‘ wheel-swarf,” a silicious 
species of mud, which accumulates at the troughs of the 
Sheffield grinding-wheels, and is of course the material of 
the grindstone, worn away in the process of grinding, and 
mixed with the finest steel dust which has been ground 
away, a substance which will resist long exposure to great 
heat, and renders the top of the pot practically air-tight. 
In order to test the progress of conversion, and to ascer- 
tain the precise moment when the fire should be allowed 
to go out, two or three bars of iron are allowed to protrude 
through a hole in one of the pots made for the purpose. 
These bars, technically called ‘‘ tap bars,” are drawn and 
inspected at or near the close of the process, and are 
tightly packed in white ashes where they pass through the 
end of the converting pot, so that no air may find its way 
to the charcoal inside. 

The converting pots, full of alternate layers of iron and 
charcoal, and for all practical purposes hermetically 
sealed, are gradually raised to nearly a white heat, and 
kept at about that temperature for a week or more, 
according to the amount of carbonisation required. 
Another week is occupied in the process of cooling, which 
must be done slowly, in order to prevent the pots from 
cracking, after which the cover is broken up and removed, 
and the bars, which went into the furnace bars of iron, 
are taken out of it bars of “blister steel,” so called from 
the bubbles or blisters which have arisen on the surface 
during the process of conversion. Some of the charcoal 
has been consumed during the week at which it was white 
hot, but a considerable proportion of it remains, and is 
taken out of the furnace as black as it went in. 


(To be continued.) 





THE BYE-PRODUCTS OF COAL. 


The Recovery of Bye-Products from Coal, with Special 
Reference to the Coke and Iron Industries.* 


By Watson Smit, F.C.S., F.I.C. 


Ir is not my present object to describe or discuss 
methods of carbonising coal for the sake of obtaining 
coal tar and benzenes primarily ; these have nothing to 
do directly with the iroa and steel industries; but at the 
same time they have at the present an indirect bearing, 
and I must say a word with respect to these methods, as 
against those more especially for coking coal primarily, 
with recovery of bye-products. 

I have an idea that these carbonising processes, as at 
present carried out, have already seen their best day. I 
may be asked my reason for this statement, and my 








* Paper read at the Chester Meeting of the Iron and 
Steel Institute. 





306 


ENGINEERING. 


[Sepr. 26, 1884, 








TABULATED ARRANGEMENT OF THE PRINCIPAL COKE OVENS. 





Bye-Products not Recovered. 


Bye-Products Recovered. 
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reply may be of service to those interested in bye-products 
as recovered in coking coal for metallurgical purposes. 
— — (and er tar more or Tess) _ 
some little time ago very greatly in price, man ople 
were somewhat misled through this artificial ieauune’ at 
value, and entertained wild notions of profit to be derived 
from carbonising coal in close retorts, primarily for the 
sake of this benzole, and oblivious of the strong proba- 
bilities of a subsequent descent in price, and of the 


questions, ‘‘ What are we to do with all our gas or with | 


td 


all our coke 

Suppose benzol falls in price to about 2s. per gallon or 
less, what are the carbonising works to do with all their 
gas if they burn their coke, and with all their coke if 
they burn their gas? I recollect that about the years 
1868 and 1869, just such a similar rise in price of benzol 
occurred as recently, and the price of 14s. per gallon was 


reached, starting from something like an original 2s. 9d. ; | 
and at that time a patent was taken out by Dr. Caro, | 
anchester in the works of Messrs. | 
Roberts, Dale, and Co., for extracting benzol vapours | 
sing the latter through various oils. | 


then a chemist in 


from coal gas, by 
At that time Caro’s process received but little attention, 
and processes for carbonising coal received no attention. 


Moreover, then there were no competing processes for | 


obtaining ammonia in increased quantities, and the seg 
of sulphate of ammonia reached 20/. per ton, and for a 


| long time after kept the price of 162. Now, however, 
| Caro’s oil process itself, and various improvements of it, 
| one notably by G. E, Davis, and another process by 
Mellor with nitric acid, are employed for the extraction 
ie benzol. In short, events now indicate the future 
ages. of large quantities of benzol in the market. 
| The question is, ‘‘ Will the prices of benzol and ammonia J 
| bear this strain?’ Answer, Ammonia will bear to a 
| certain extent any strain, for the world must have am- 
monia. Benzol will not bear increased production. It 
| has already fallen, just as it fell in 1870. In 1870 it fell 
| tosome 2s. 3d. for 50 per cent. benzol and 2s. 9d. for 90 
r cent. ; and then the naphthaline or naphthol colours 
ad not been discovered, and had not entered into com- 
| petition with the benzol or aniline dyes, as they now 
ave. But now, besides this competition, we have the 
| fact that immense carbonising companies have erected 
works and started processes mainly based on ‘‘ the c 
after benzol.” It is these factors which I consider suffi- 
cient to warrant my statement that whereas after 1870 
the price of benzol fell to about 2s. 3d., I believe it will 
fall lower now, and not a little lower. But if benzol de- 
scends in price so low, and the difficulty of disposing of 
such vast quantities of coke of the gas works types re- 
mains, it seems to me the coke question may assume to 


and ironmasters, I know carbonisers would tell me, 
“Yes ; but we expect householders will see the economy 
and efficiency of gas coke used in their firegrates.” But 
I reply, they have not seen it yet, and they begin with 
prejudiced minds, because the gas stoves usually supplied 
from gas works are, through the water, &c., in them, 
given to split and fly in the firegrates ; and, moreover, 
cokes leave such large quantities of ash, or, in the house- 
wife’s words, make ‘‘ so much dirt.” With well-prepared 
and preserved coke the exploding qualities—to my mind 
the most objectionable ones—might be prevented by the 
carbonisers, and the objection removed in the minds of 
householders in favour of brighter and hotter fires, and in- 
creased freedom from smoke and sulphurous acid. But all 
this remains to be done, and the average Englishman is 
but slowly persuaded to relinquish old - established 
customs even in favour of trivial alterations. 

Now let me turn to another point, and do so by asking 
a question: Is it not possible to carbonise coal, to obtain 
tar and ammonia as bye-products, and make coke itself 
the principal product—this coke, be it remembered, con- 
stituting about 70 per cent. and over of the coal em- 
ployed ?—in other words, make a valuable coke? Yes, 
and the way to do this is by means of a coke oven, the 
article manufactured being metallurgical coke for use in 
the iron manufacture, tar and ammonia forming the bye- 
products, and benzol as well, in some cases. And here I 
presume the gas to be used in firing the coke ovens, 
In short, everything made must be a marketable product. 
But I suppose more, viz., that we shall not be attracted, 
as formerly, by the statements, ‘‘ A new process and coke 
oven for the coking of coal and recovering bye-products.” 
We shall ask, firstly, ‘‘ What is your tar? and what does 
it consist of when you have recovered it? and what is its 
proportion, and that of its constituents respectively ?”’ 
and, secondly, ‘‘ How much ammonia do you recover, 
reckoned, say, as sulphate ?” 

This question of coke ovens and their respective merits 
has become a large one, and to make a discrimination and 
a classification possible of the chief of these forms of 
ovens, I have very much improved and enlarged a tabu- 
lated system I presented in September, 1883, to the British 
Association at Southport (Sect. B.) ; in fact, it will hardly 
be recognised again in the new one. It will, I hope, 
prove serviceable in giving at a glance a kind of bird's-eye 
view of the tract so far covered by coke ovens to the pre- 
sent date, and afford at the same time a notion of the de- 
velopment from certain original or root forms of certain im- 
proved systems, the improvements following the advance 
in scientific knowledge in the demand for abatement of 
the smoke and sulphurous nuisance, and in the demand 
for tar products. I have also endeavoured to give ina 
side column some data serving to indicate the nature of 
the tar products obtained from the various ovens arranged 
for recovering bye-products. With regard to the recovery 
of sauneninc t may just remark, that in all systems in 
which air is admitted into the coking mass, the yield of 
ammonia must be diminished ; this is verified in the case 
of Jamieson’s coke oven, and in the Alexander and M‘Cosh 

rocess. I have already shown in the investigations I 

ave made (see Appendix to Mr. Breckon’s paper) of 
Jameson’s coke oven oils, the Sutherland gas producer, 
and the Alexander and M‘Cosh blast furnace tars, that 
the tars produced when air is admitted are also consider- 
ably modified in character. 


Nature, dc., of Tar Products Recovered in Processes 
Adjoining. 
{ | 


, | Tar probably | 

Tar Valuable Tar not Valuable! y | 
for Dyes tor Dyes | Valuable, but 

and Colours. and Colours. 





Doubtful as 
Definite Data | regards Tar. 
not to Hand. | 





D (3) 
D (4) 
D(2) 








* All the above are tabulated from personal experience or from 
reliable information. 

Eg, Ej2, E,3, Ey5, Eyg, and E,7 are judged to yield valuable tar 
from the known construction of ovens and nature of firing pro- 
cesses, and from the fact that they are all modified Carvés ovens. 

The other forms tabulated are merely judged of from plans 
showing construction and details as regards firing (temperature). 

References to works where plans can be seen, short accounts 
read, and references to patents obtained, &c. : 

** Journ, Soc. Chem. Industry,” vol. ii., 322. 
vol. iii., 101. 

a < ae vol. iii., Oct., 1884. 

“ Jahresbericht tiber die Leistungen d. Chem. Tech, fur das 
Jahr 1883” (Dr. F. Fischer), xxix., p. 1213. 

“* Muspratt’s Dictionary,” iv., 953-966, 

“*Gurlt, Die Bereitung d. Steinkohlenbriquettes,” 1880, 28. 

“Dr. Percy on Fuel,” pages 149, 162-175, and 194. 


” ” ” 


An inspection of the annexed Table will indicate that 
gradually and in course of time and experience, &c., from 
three root forms of coke oven (and this way of putting it 
will I think both assist memory and make the matter 
clearest) various developments in the way of coke ovens 
for recovering bye-products have sprung. These are, 
firstly, the beehive—a sort of covered-in meiler or mound ; 
secondly, the Coppée oven; and, thirdly, the Knab and 
Powels-Dubochet coke ovens. In adopting this plan I do 
not mean to assert that these root forms were in each case 
a planned from, but that, consciously or uncon- 
sciously, they are the root forms. 





| the carbonisers nearly what the alkali waste and blast 
| furnace slag questions have assumed to the alkali makers 


(Zo be continued.) 
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‘SENGINEERING” ILLUSTRATED PATENT 


RECORD. 
ComPpiLeD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT SPECIFICATIONS PUBLISHED 
UNDER THE ACT OF 1883, 

The number of views given in the ane Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where I ions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

all, 5-0 E.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed toH. Reaper Lack, Esq, 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


SIGHT FEED LUBRICATORS,. 


3916. W. P. Thompson, London. (S. Reid and J. C. 
Thayer, Chicago, U.S.A.) Lubricators. (6d. 1 Fig.) Feb- 
ruary 26, 1884.—A cylindrical reservoir of oil is provided at its top 
with a plug containing a passage leading to the sight feed tube. 
This passage also extends vertically, and is closed by a plug. The 
other end of the sight feed tube is secured in an arm extending 
from a casting having an arm projecting into the side of the oil 
reservoir near its top. The passage in the casting communicating 
with the sight feed tube is provided with a valve, and also com- 
municates with a condenser which rises above the oil reservoir, 
and supplies the ‘“‘ head” of water to force out the oil, it being in 
communication through the passage in the casting with the side 
of the reservoir and by a tube with the bottom. In the pluy is a 
passage continued downward to the bottom of the reservoir and 
upwards to the feed passage. Steam being admitted to the con- 
denser by a suitable valve, the condenser water passes to the 
bottom of the reservoir and up through the tube extending down 
from the plug to the sight feed tube which it fills. At the same 
time the oil flows by the other passage in the plug. A plug is 
provided for filling the reservoir, and a second plug at the bottom 
for drawing off the water. (Sealed May 30, 1884). 


6988. M.S. Cabell, Quincy, Ill, U.S.A. Lubricators. 
[4d. 3 Figs.) April 29, 1884.—The lubricant is fed by gravity and de- 
livered in drops which are rendered visible through glasses. Re- 
ferring to the illustration, a prolongation D is attached to the end of 
the hollow stem, through which steam is admitted to the cup vent 
A, and which is provided with valve seat b' and ventopening b2. 











The prolongation D passes beyond the valve seat a and projects 
into a fitting in line with sight openings; the oil trickles 
down the side of the extension D. In order to provide means for 
maintaining a circulation of steam in the fitting, a vent tube 
G is provided which may be made integral, as shown, with the 
fitting or as a separate piece of tubing. A valve or cock H is 
fitted below the sight openings and a separate valve I may be 
applied to the vent tube G. (Sealed August 1, 1884). 


9337. A. M. Clark, London. (W. 4A. Boyden, Jersey, 
N.J., U.S A.) Lubricators.—The oil drips from the lower 











part of the main chamber into and through a glass tube and tothe 
parts to be lubricated. The steam is admitted to the upper part 


of the oil cup through a central stem, the oil passing out at one or 
more side discharge pipes at the bottom. Referring to the illus- 
tration, the oil cup A is placed upon a tubular shank B communi- 
cating by the passage a with the steam supply. The upright pipe 
b communicates with the passage a and traverses the cup A 
centrally. The lower part of the cup is provided with as many 
outlet openings as may be required, each leading into a valve 
chamber é, and by a drip pipe to a glass tube G and the pipe H. 
The cup A is provided with a hollow cap E. The passage a@ is 
provided with a valve. (Accepled July 25, 1884). 


LUBRICATOR. 


3918. W. P. Thompson, London, (J. C. Thayer, Chicago, 
U.S.A.) Lubricators, (6d. 3 Figs.) February 26, 1884.— 
The body of the lubricator consists of a glass cylinder and two caps 
drawn against the ends of the cylinder * bolts passing through 
them and the cylinder, suitable packing being provided between 
the caps and cylinder. The lower cap is provided with a passage 
for the outflow of oil, and with a suitably guided valve for open- 
ing and closing the passage. A weighted vibratory lever is ful- 
cruied upon a suitable bearing within the reservoir, and when the 
lubricator is applied to the rotating part of the machine to be 
lubricated it alternately opens and closes the valve, One end of 
the lever is weighted and its other end is bent at a right angle, and 
passes into a slot in the valve stem. The extent of the movement 
of the valve stem is adjustable. (Sealed May 30, 1884). 


LUBRICANT. 


1252. J. Batson, Tipton, Staff. Lubricant. [4d.) 
January 11, 1884.—This consists of a mixture of brown Yorkshire 
grease, wool oil grease, plumbago, quicklime, suet, and tallow, with 
or without the addition of currier’s grease or dubbin. The lubricant 
is preferably employed in the form of blocks or bars formed by 
pouring the melted lubricant into moulds. Instead of mixing the 
suet with the other ingredients, they may be cast round bars of 
the suet. (Sealed September 2, 1884). 


STOP VALVES. 


3144. J. A.and J. Hopkinson, Huddersfield, Yorks. 
Stop Valves, (6d. 6 Figs.) February 12, 1884.—The sliding 
part or valve proper is formed of two semi-cylindrical portions 
fitted together to slide in a cylindrical chamber whose axis inter- 
sects at right angles the axis of the inlet and outlet passages. 
Referring to the illustrations, the two portions a of the sliding 
valve are formed with hollow bosses for the reception of a spring 
b, which presses the pieces apart and against their seat c. In 
order to prevent the valve from turning on its axis, lugs or pro- 





jections on the ring or loop d of the spindle slide in grooves in the 
sides of the chamber; or a pin projects from the side of the 
chamber into the spaces between the two parts a. The valve box 
lid B is constructed with a chamber connected with the box A, 
and the bottom of the box is formed with an aperture closed by a 
screw cap or cover, as described in Specification 4017 of 1883. 
a 3080 of 1882, and 4586 of 1881, are also referred to. 
(Sealed September 12, 1884). 


8147. Ina subsequent specification (6d. 9 Figs.] May 23, 1884, 
the valves are rendered water-tight without the use of packing or 
stuffing around the spindle. Referring to the illustration, the 
stopper spindle a is connected with a nut d, so as to insure their 
turning together while leaving the nut free to move independently 
of the spindle in an endwise direction. It will thus be seen that 





when the stopper spindle is turned, the nut d will turn with it 
and move the valve spindle 6 and valve c endwise. The stress 
due to the resistance of the valve will have no effect upon the 
stopper surface a'. A washer e forms a base for the nutd. A 
spiral spring f, placed in a socket, bears against the face of the 
nut d and prevents the separation of the cone a! from its seat. 
(Ace pted July 22, 1884). 


7270. H. J. Allison, London. (J. H. Blessing, Albany, 
N.Y., U.S.A.) Stop Cocks. [4d. 5 Figs.) May 6, 1884.— 
The plug of the cock consists of a skeleton cage composed of two 
circular discs arranged one above the other, and connected by 
vertical bars so as to form two passages which cross each other at 
right angles. A hollow stem extends centrally from the upper 
disc, and contains an upper chamber, a screw-threaded portion 
and a lower chamber, and passes through the stuffing-box. Seg- 





mental gibs are fitted loosely into two of the oppositely located 
passages between the vertical bars, and have their convex surfaces 





fitted to the bore of the casing. A spring in the lower chamber 
presses against one of a pair of angle frames arranged in reversed 

itions between the gibs so as to press them outwards. A screw 
in the screwed portion of the stem can be screwed down to bear 
upon one of the angle frames and rigidly hold the gibs during the 
grinding. (Sealed August 15, 1884). 


7271. In a subsequent specification (6d. 4 Figs.) May 6, 
1884, a combined check and stop valve is described. The valve 
casing contains an inner cylindrical valve chamber joined to the 
casing at the four sides, and by an inclosed partition formed 
between the casing and the exterior wall of the chamber. The 
valve chamber is formed with two valve seats, one above the 
other, and which are detachable from the valve chamber, each 
being composed of a flat annular metallic flange having a short 
cylindrical flange on one of its flat surfaces. The valve seats are 
closed by twoindependent valves,'the lower being always free to 
operate as a check valve, and the upper being provided with 
means whereby it can be forcibly retained upon its seat. (Sealed 
August 15, 1884). 


VALVE SEATING. 


47. J. Philli Wood Green, Middlesex. Seating 
for Valves. (4d. 2 Figs.) January 1, 1884.—An elastic disc is 
placed against the flat base of the body of the valve and hasan orifice 
corresponding to that in the body of the valve. This disc forms 
the seating of the valve and is kept in place by means of a ferrule 
screwing into the body. The valve body is of cup-like form and 
is attached to a valve spindle. (Sealed June 6, 1884). 


INJECTORS. 


6989. W. R. Park, Taunton, Mass., U.S.A. In- 
jectors. (6d. 4 Figs.) April 29, 1884.—The object of this in- 
vention is to provide means for automatically preventing or 
relieving vacuum in steam pipes or chambers of injectors. A 
relief valve is applied between the steam valve and the discharge 
end of the steam nozzle. Referring to the illustration, Cis the steam 
chamber ; E the steam nozzle; F the combining tube; F' the 
water chamber; F"! the water supply pipe; G the check valve ; 
and H the overflow valve. From the side of the steam chamber 
C extends a passage in an arm K projecting from the chamber. 





At the end of the arm is an enlargement provided with a vertical 
passage intersecting the passage in the arm K, and with a seat 
for the puppet valve, A screw plug closes the upper end of the 
passage. he relief valve serves to relieve any vacuum that 
occurs on starting the injector so that the flow of water to the 
{overflow valve is not interfered with. (Sealed August 8, 1884). 


7961. In asubsequent specification [6d. 4 Figs.) May 20, 
1884, this inventor describes another injector, the construction 
of which is clearly indicated in the annexed illustration. The 
operation is as follows: The controlling spindle g being in its 
lowest position, sothat the plug ¢ is upon its seat, the overflow z is 
opened, and the plug e removed from its seat*by means of a suitable 
handle, permitting steam entering the steam chamber ¢ to flow, 
the position of the parts being as shown. The steam passes down 





the combining tube d, and not by the overflow cock z, rapidly ex- 
hausting the air from the water chamber a, causing the water to 
flow through the combining tube d. When there is asolid stream 
of water at the overflow cock z, the controlling spindle is raised 
until the steam opening at e is at its maximum, and at the same 
time the tapering portion v is drawn to the cylindrical portion of 
the tube d and the area of the throat diminished. The overflow 
cock isthen closed and the water will pass in a continuous stream 
into the boiler. If the spindle be raised still further until the part 
t commences to diminish the steam area, the tapering portion v 
being also proportionately diminished, the duty of the injector 
can be regulated at will. (Sealed August 22, 1884). 


SHAFTING. 


4727. A. M. Clark, London. (S. B. Jerome, New York, 
and A. 0. Jennings, Southport, Conn,, U.S.A.) Manufacture 





308 


ENGINEERING. 








[SEpr. 26, 1884. 





of Shafts, Axles, and Bars. [6d. 9 Figs.) March 11, 
1884.—Each shaft is constructed of one or more bunches of wire, 
which are held together by wires wound spirally round the same, 
or by clamps or other means. The shaft may have one central 
bunch of wires massed together and held compactly by wires 
wound spirally around it, and a series of similar bunches be 
placed around the central bunch, the whole being thoroughly 
bound together. The triangular spaces between the bunches may 
be filled with iron or steel rods. The collars or bearings may be 
shrunk upon and around the shaft, or they may be made in two 
or more separate longitudinal parts screwed in position by outer 


clamps (Sealed June 20, 1884). 
SHAFT COUPLING. 
2487. R.C. Parsons, Leeds, Coup: for Shafting. 
(4d. 5 Figs.) January 31, 1884.—The object is to construct a 


coupling for connecting two revolving shafts in such a manner as 
to allow for their being somewhat out of line with each other and 
for end play, as well as for variations in relative speed. On the 
adjacent ends of the two shaftsto be connected are keyed coupling 
discs, and between these two coupling discs are placed two 
other discs centred on the ends of the shafts but free to turn 
and slide longitudinally. A number of driving pins secured to 
one of the discs pass freely into holes in the adjacent coupling 
disc, which is secured to the other coupling disc by a number 
of bolts, each of which passes through a wide slot in the 
other disc, and is provided with a hemispherical washer and 
adjustable springs forcing the washers against the coupling disc. 
When the driving shaft overruns the driven shaft, the bolts take 
an oblique attitude and the springs being further compressed 
increase the friction onthe jaws of the two discs. (Sealed May 9, 
1884). 


SHAFT-REVERSING GEAR. 


4553. C. Scholes, Low Harrogate, Yorks. Revers- 
ing Gear for Rotating Shafts. (id. 2 Figs.) March 7, 
1884.—The shafts are arranged so that they can revolve indepen- 
dently of each other. On the one shaft is fitted a sliding sleeve 
having at one end a bevel wheel and at the other a set of clutch 
teeth. On the other shaft is fixed a bevel wheel having a hollow boss 
wherein the clutch teeth are free to revolve, but which when the 
sleeve is slid towards the shaft, pass into recesses. This bevel 
wheel is also in gear with a bevel wheel revolving on 4 stationary 
journal, It will thus be seen that the first shaft can be connected 
to the second directly through the clutch teeth, being entirely 
disconnected by drawing out the clutch teeth from the boss, and 
by a still further movement of the sleeve the movable bevel wheel 
will be geared with the wheel on the stationary stud and the shafts 
caused to revolve in opposite directions. (Sealed June 13, 1884). 


WORMWHEEL. 


305. J.H. Abercrombie, Glasgow, and J. 8. Bryce, 
Paisley. Screw Gear. (6d. 9 Figs.) January 2, 1884.— 
Studs or pins which are cast or otherwise fixed in the rim of the 
wheel, and on which revolve small rollers, are used in lieu of the 
ordinary teeth of wormwheels. The worm screw is of the usual 
ferm, but, on account of its construction, is proportionately 





coarser in pitch than an ordinary screw for effecting the same 
work. The illustration shows a series of studs A formed with 
conical necks and fixed around the periphery of the wormwheel 
B by nuts. Rollers C revolve on the studs A and bear against the 
threads of the screw. In order that the rollers may have a proper 
bearing, the studs are fixed on flat portions of the wheel. Several 
_ essentially similar constructions of wheel are shown and described. 
(Sealed April 9, 1884). 


SPEED INDICATOR. 


9374. B. Tower, London. Indicating the Speed of 
Rotating Shafts. (4d. 3 Figs.) June 24, 1884.—A pump 
worked from the rotary shaft compresses air into a pipe communi- 
cating with a pressure gauge and having an escape aperture 
governed by a valve subject to the centrifugal force of a weight 
caused to revolve by gearing connecting it to the rotating shaft. 
Referring to the illustrations, the shaft A revolves and causes the 
pump C, worked by the crank and provided with a valve operated 
by the crank D, to compress air to a vessel E and chamber F, com- 
municating with a pressure gauge. The shaft A also works a 








tubular spindle H passing into the chamber F. The bore of the 
spindle is fitted at its lower end with a valve I against which an 
arm is pressed by one end of a blade spring K, the other end of 
which is engaged in a notch in one of two tie bolts L connecting 
two cylindrical vessels M filled with a liquid and pivotted to a ring- 
shaped frame forming part of the spindle H. The pressure in the 
chamber F is determined by the centrifugal force of the bolts L. 
The inertia of the liquid in the vessels M serves by its friction on 





the interior of the vessel and on the shells N to retard the move- 
ments of these vessels round their axes and to prevent sudden 
movements. A second pump’ P in communication with a gauge 
serves as described in Specification 5205 of 1879 to indicate the 
direction of rotation. (Accepted July 25, 1884). 


PIPE JOINT. 


4434. J. Thomson, G ow, Spherical Joints for 
Pipes. (4d. 3 Figs.) March 6, 1884.—The joint comprises 
spigot and faucet parts of spherical shape formed on the ends of 
the pipe. The faucet part extends to the middle of the joint and 
is formed with a flange to which is bolted a ring made in halves, 
which are bolted together after being put round the spigot piece. 
This piece forms a continuation of the spherical interior of the 
faucet part to which it is secured by bolts. Grooves are formed 
around the interior of the ring and faucet part and rings of lead 
are placed in these grooves, whilst aring of india-rubber is placed 
at the inner part of the joint between the faucet and ring. (Sealed 
May 27, 1884). 


PIPE FLANGES. 


8585. W.H. Beck, London. (La Société Olry et Grand- 
demange, Paris.) Metallic es for Join wipes, 
&c. (6d. 4 Figs.] June 4, 1884.—The metallic flanges are form 
from metal hammered or pressed into ro by upsetting or 
stamping, whereby joints or weldsare avoided. A metallic washer 
ee ay with acentral hole is cut out to the required dimensions, 

eated to a suitable degree, placed in a suitable die, upset or 
stamped in the die by one or more strokes of a screw press or 
blows of a stamp hammer or by hydraulic pressure. (Accepted 
July 25, 1884.) 


CANVAS HOSE. 
9169. J. Jones, Dublin. Manufacture of Suction 
Hose or Vacuum Tubing. [2d.] June 19, 1884.—The frame 


of the tubing is formed of copper, iron, or steel wire wound 
spirally on a mandrel, and around this frame is wound a covering 
of silk, cotton, linen, calico, or similar textile fabric previously 
prepared by being saturated in raw or boiled linseed or other oil 
capable of rendering the material air-tight. The layers of fabric 
are then bound round with wire or cord wound ina spiral manner, 
and a layer of cloth may be wrapped round a cord or wire to pre- 
serve it from injury. (Accepted August 19, 1884), 


WATER METERS. 


9085. L. H. Nash, Brooklyn, N.Y.,U.S.A. Improve- 
ments in Water Meters. [6d. 7 Figs.) June 17, 1884.— 
The main feature of the invention is an eccentrically oscillating 
piston open from end to end, and provided with controlling studs 
carried by an arm extending inwardly from its inner surface, and 
through an opening in the side of the head of an abutment, so as 
to maintain the piston in sliding contact with corresponding 
studs carried by the external casing. The piston has a transverse 
web within which an oval slot is formed opening into a side slot, 
by means of which it forms a joint with a fixed abutment, while 
the piston web serves to carry the studs, which, with the case 
studs, control the eccentric movement of the piston and effect its 
division, and that of the case, into receiving and discharging 
spaces. The web slot of the piston is so constructed as to form a 
joint with a projecting end of the abutment in every position of 
the piston’s movement, while the side slot forms a bearing with the 
opposite sides of the abutment, the piston slot having such a form 
and length as to allow the piston to move over and swing upon 
the fixed abutment, so forming a joint which prevents communica- 
tion between the receiving and discharging spaces at the point 
upon which the piston swings about the abutment. The movements 
of the piston are communicated to suitable registering mechanism, 
or this may be dispensed with and the apparatus used as a motive 
power engine. In three following Specifications (Nos. 9086, 9088, 
and 9089) the inventor describes, first, means for positively control- 
ling the eccentric movement of an open ring piston so as to insure 
that a division of the interior of the piston will be intermittently 
formed at such positions in its movement as will bring its interior 
into communication with the inlet and outlet ports of the case ; 
second, means for controlling the dividing function of the 
piston by mounting it upon an eccentric shaft, combined with an 
abutment which effects the division of the interior of the piston 
at certain points only of its eccentric movement ; and, third, a 
meter in which both the interiors of the case and of the piston are 
divided into receiving and discharging spaces. (Accepted July 22, 


CEMENT. 


1412. L. Roth, Wetzlar, Prussia. Manufacture of 
Cement. [2d.) [January 14, 1884.—This is manufactured by 
burning and pulverising a mixture of furnace slag with raw or 
burnt limestone, chalk, or dolomite, and with alkali salts such as 
potassic chloride, sodic chloride, rock salt, carnallite, saltpetre, 
soda, kainite, or potash, and finally adding bauxite. (Sealed 
April 22, 1884). 


GUNS. 


2600. E, Maitland, Woolwich, Kent. Locking 
Hoops for Ordnance. (4d. 5 Figs.) February 2, 1884.— 
The hoops, cylinders, tubes, and trunnion pieces are so arranged 
as to withstand both transverse and longitudinal strains and serve 
for securing and connecting one or more hoops. These hoops have 
an internal ring of equal and alternate projections and spaces at 
one or both ends so as to pass over corresponding spaces and pro- 








jections on the body of the gun or inner hoops. They are then 
turned round a portion of the circle so as to bring the projections 
into a line one behind the other and the spaces are then filled with 
key pieces. Fig. 1is anend view showing the hoop detached. 
Fig. 2 shows a trunnion piece A with a portion removed to show 
the projections B and C and the keys D. The other end hooks 
over the collar E of the body of the gun. An additional hoop G 
may be employed to prevent any movement of the keys. (Sealed 
May 9, 1884). 


4372. J. P. Onderdonk, Philadelphia, U.S.A, Fire- 





arms and Ordnance. (4d. 3 Figs.} March 4, 1884.—In 
order to resist the recoil of firearms, an air chamber is provided in 
the stock of the gun and forms a false stock held in position by 
spiral springs. The sides of the chamber are made of elastic 
material. The chamber is provided with small vents for the 
escape of air. In acannon, an air chamber is provided on each 
side of the breech. (Accepted July 15, 1884). 


5087. W. Gardner, London. Breech-Loading Guns. 
(Sd. 12 Figs.) March 18, 1884.—The object is to improve the 
breech mechanism, so that the rapidity of ring may be increased. 
The breech block is actuated by means ofa lever and crank to open 
and close the breech. The hammer is provided with two arms or 
extensions arranged in the breech block in such a manner that one 
projects into the path of the crank whereby the hammer will be 
cocked when the breech is opened or closed. The sear is so ar- 
ranged that it will engage with the other arm or extension when 
the breech is closed by the breech block, and either serves as a 
trigger or is acted on by the trigger. Two extractors are pre- 
ferably employed, each arranged in front of the breech block with 
which it slides, and formed with a projection or flanges lying in 
front of the flange of the cartridge when in place. The breech 
block slides ina direction slightly more — than is usual, so 
that the act of opening the breech also withdraws the empty 
cartridge case. Each of the projections or flanges is inclined or 
curved rearwardly at its upper end, so that after the cartridge 
case has been slightly withdrawn it will be moved backward with 
accelerating speed, and ultimately be thrown out of the breech of 
the gun. The parts of the gun are constructed so that it can be 
readily dismounted by the aid of a metal rod oran ordinary nail 
of suitable size, (Sealed July 15, 18884). 


GUN CARRIAGES. 

6796. B. B. Hotchkiss, Paris. Gun Carriages. 
(6d. 7 Figs.) April 25, 1884.—Referring to the illustration, the 
cannon A is mounted on three superposed parts B,C, and D. The 
part B is composed of two vertical walls of metal united at their 
front by tubular tyres and central bolts 2, and at their rear by a 
bridge piece. This part is provided with bearings 4 for the trun- 
nions of the gun. The part C is composed of two longitudinal 
girders united at their ends by crossheads, and provided internally 
with two longitudinal rails on which slide blocks on the lower part 
of B. The part Dis the foundation plate provided in front with 








an axis 13 around which the frame C with its carriage B is free to 
turn, and at its rear with two wings forthe run of rollers 12 on the 
frame C. Springs E unite the carriage B and frame C, and serve 
together with the friction of the slide blocks to diminish and 
control the recoil. The cannon is turned horizontally round the 
bolt 13 by means of the handwheel 30, wormwheel and rack ; the 
rack being fixed to the frame C, the carriage B carrying the worm- 
wheel is displaced. The breech of the cannon is lowered or raised 
by means of the handwheel 32 operating by worm gearing an 
elevating screw in, the bridge piece of the carriage B. (Sealed 
August 1, 1884). 


AMMUNITION. 


4421. C.S. Bailey, London. Cartridges. [4/. 2 Fiys.) 
March 5, 1884.—The object of this invention is to produce a 
perfectly gas-tight cartridge capable of being easily reloaded and 
adapted for hammerless guns. An outer cup or gas check incloses 
perfectly the percussion cap, and extends over a part of the base 
of the cartridge, in which position it is secured by embedding its 
sides in the base. The cartridge comprises the following parts: 
A paper tube, a base cup, a paper king, and a flanged cap 
chamber containing the cap and anvil, having its open end covered 
with a cup or gas check. (Sealed June 10, 1884). 


6514. T. Nordenfelt, London, and V. A. Meurling, 
Christianstad. Manufacture of Gunpowder and 
like Explosive Com (2d.] April 18, 1884.—Sul- 
phur is dissolved in bi-sulphide of carbon by the aid of a gentle 
heat, and is thoroughly mixed with the finely powdered charcoal 
in aclosed vessel containing a mechanical stirrer, and when the 
mixture is completed the solvent is evaporated. The saltpetre is 
dissolved in water, and added to the pulverised charcoal already 
impregnated with sulphur as described above, and the whole is 
mixed ina mechanical stirrer. (Sealed July 25, 1884). 


DISINTEGRATOR. 


3534. C. Schutze, Berlin. Disintegrators. [4d. 2 Figs.) 
February 18, 1884.—The machine is open all round and at the 
bottom, so that the material in being thrown out is projected 
against a movable and flexible mantle made of leather or rubber, 
and then falls to the bottom. The pins usually provided on the 
upper disc are suppressed, pins being provided only on the lower 
movable disc. The accumulation of ground material on the 
mantle is prevented, as it is kept in constant motion, A screen 
or guard prevents any ground material falling upon the strap. 
(Sealed May 27, 1884). 


10,362. R.Setz and J. Schweiter, Clus, Balsthal, 
Switz. Apparatus for Grinding and Disintegrating 
Grains, erals, Ores, and such like. [6d. 6 Figs.) 
July 19, 1884.—The grain arrives tangentially between a rotating 
disc and a fixed jaw which partly covers the disc so that the 
path for the grain is precisely described by suitable shape, dimen- 
sions, and dress or grooving of the jaw, and the grinding process 
can thus be readily controlled. The vertical disc is mounted on 
a shaft running in suitable bearings. The grinding or fixed jaw 
has bearings slightly to one side of the centre and as near as 
possible to the exterior periphery of the disc. The lower part of 
the jaw is grooved or dressed and the upper joins the hopper. 
The jaw is held first in a fixed position by a spiral spring and is 
adjustable. The grinding surfaces are freed from products of 
grinding which may adhere by adjustable brushes guided by pins 
in eyes of the case. (Accepted August 22, 1884). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 
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CRAIG AND MOTION’S VALVE GEAR. 


CONSTRUCTED BY MESSRS. A. F. CRAIG AND CO., ENGINEERS, PAISLEY. 


(For Description, see Page 315.) 





THE IRON AND STEEL INSTITUTE. 

In giving an account last week (vide page 299 
ante) of the autumnal meeting of the Iron and 
Steel Institute at Chester, we described only the 
proceedings on the first day, Tuesday, the 23rd 
ult., and those on the morning of the following | 
day. We have now to deal with the proceedings | 
during the later part of the gathering. 


will represent a journey round the world about 
every four hours ; and I am glad to say that our 
machinery is so perfect that we can go round the 
world an average of three times without losing 
either a split pin ora cotter. To show you what 
this mileage means, in wear and tear, I may state 
that we have at the present time 6395 men em- 
ployed in these works ; 
and 605 in the signal department, or a total of 


and 1} miles every second of time. This, gentlemen, | 








776 at the out-stations ; | 


the first compound engine, ‘ Experiment,’ 
being 


them, 
turned out two years and a half ago, 
responsible for 150,000 miles in that time. When 
you were here the last time I had the pleasure 
of showing you a small sample of steel perma- 


nent way. Since that time we have further experi- 
mented, and we have got at the present time about 
fifteen miles down on the main line. I hope to be 
able to show you to-day that this is not a very diffi- 
cult thing to make ; and I trust, forthe sake of the 


: Lonpon anp N -WESTERN RAILWAY ree : : : : é 
Tae Lonpon and Norta-Western RalLway 15,776 in the mechanical department of the railway. | steel works in this country, that our railway 


x ees gf 
Works aT CREWE. Our engine stock to-day is 2462, our wagon stock 

As mentioned by us last week, the afternoon of 
Wednesday, the 24th ult., was devoted to a visit 
to the London and North-Western Railway Works | last twenty years, I have had taken out, as a sample, 
at Crewe, a party of 330 being conveyed to Crewe | the weight of the limited mail train. In 1864, the 
by a special train kindly provided by the London | total weight of the carriages was 54 tons 19 ewt., 
and North-Western Railway Company, the train | the average weight of each carriage being 6 tons 
being hauled by one of Mr. Webb’s new com- | 17 cwt. In 1874, the total weight was 75 tons 
pound locomotives. On their arrival at Crewe | 3 cwt., and the carriages averaged 9 tons 8 ewt. 


the visitors were received by Mr. Webb and first | In 1884, the trains weighed 165 tons 4 ewt., and | 
| Taking it in that way, it represents 81,685 tons of 


conducted to the drawing oftice, where a luncheon | the carriages averaged 12 tons 14 ewt. each. The 


had been hospitably provided by the company. This 


over, Mr. Webb briefly addressed the members, | cult one. It was how to move this weight of train 


| problem I have had to solve has been rather a diffi- | 


directors will be prepared to give the thing a fair 


nearly 50,000, and our carriage stock 6000. To | trial—either the system we have here or some 
show you the progress of the railway during the | better one. 


As another item which may interest 
the members of the Institute, seeing that at present 
all our steel-making and heating furnaces are on 
the gas principle, I have had taken out the con- 
sumption of fuel in a]l the furnaces throughout the 
works. Last year we dealt with 53,844 tons of 
material, and that in some instances passed through 
the furnaces twice and sometimes three times. 


material passed once through the furnaces. The 
total quantity of coal and slack used for the gas 
furnaces was 37,067 tons, or 9 cwt. 8 lb. per ton of 


giving some concise statistics as to the working of 
the London and North-Western system, and 
his remarks were of so much interest that we 
think it best to give them verbatim. He said: ‘It | 
may interest some of the members to know that | 
during the last decade, our mileage has increased | 
some eight millionsof miles perannum. Our mileage 
to-day is over 48 millions of miles. Going into 
days, hours, and minutes, that means 131,520 miles 
a day, 5480 miles per hour, 91 miles per minute, 


| bersome as to destroy the road. We have endea- | 


(which is constantly increasing) without having 


two engines, or without making an engine so cum- | iron and steel dealt with. The result of our work- 


ing on the gas principle is that we are enabled to 
live in comparative comfort inthe town. You will 
observe that although the works are in full work- 
ing order, the town is almost smokeless. The 
flowering plant which you see on the table has been 
placed there not so much to shown what can be 
grown in Crewe as to show what can be grown 
alongside of steel works where the furnaces are on 


voured since the meeting of the Institute five years | 
ago to solve that problem by compounding our | 
engines, and thus economising our fuel and our | 
water. It has been stated outside by people who 
know nothing about it, that Iam ‘nursing’ these 
engines. JI have nursed them to such an extent 
that I have had nearly a milion of miles out of | 
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the gas principle. It will bear touching without 
dirtying your hands.” 

At the conclusion of Mr. Webb’s remarks, the 
President, Sir Bernhard Samuelson, suitably ac- 
knowledged the courtesy of the London and 
North-Western Railway Company in again throw- 
ing open the Crewe Works to the inspection of the 
members of the Iron and Steel Institute (who, 
we may mention, had paid two former visits,* 
namely, in 1875 and 1879), and in proposing a vote 
of thanks to the directors he spoke of the excellent 
manner in which the company was served in their 
various departments, and referred to the straight- 
forward way in which all matters of accounts were 
dealt with, while referring to Mr. Webb’s remarks 
about ‘‘ nursing,” he observed that it would be well 
if all the works in the United Kingdom had such a 
‘*nurse” to take care of them. A few remarks 
being made by Mr. Webb in reply, the party then 
commenced their inspection of the works. 

Outside the drawing office there had been ar- 
ranged a number of locomotives representing the 
chief types now made at Crewe,t+ and these were 
examined with much interest, particularly one of 
the latest compounds constructed on Mr. Webb’s 
system. Adjoining these were also placed a few 
early locomotives, including an example of the well- 
known four-wheeled Bury type with gab-motion, 
the engine ‘‘ Dwarf,” constructed by Mr. George 
England for working passenger traftic, and others of 
historical interest. Entering the special train the 
visitors were first conveyed to the steel works, where 
there are four 5-ton Bessemer converters, these with 
five Siemens furnaces in the adjoining shop being 
capable of producing 30,000 tons of steel per annum. 
Steel castings are now being largely used at Crewe 
to replace forgings, and one of the open-hearth 
furnaces is reserved entirely for their production. 
In this department the visitors were shown the cast- 
ing of a steel wheel for a passenger engine, this being 
done in a mould which is caused to revolve ata 
speed of 60 or 70 revolutions per minute. The 
steel is poured into the mould through a central 
git about 4 ft. high. At the Crewe Works the 
Siemens furnaces are mounted a considerable height 
above the general floor level, the ingot moulds, &c., 
standing on this latter level and the molten steel 
being brought to them in ladles running on raised 
gantries. The steel wheels for locomotives to which 
we have just referred are an excellent job and 
promise to largely supplant the usual wrought-iron 
forged wheels, which, with their numerous welds, 
are by no means all that could be desired, however 
carefully they may be made. 

From the steel works the visitors passed on into 
the department where the chairs for Mr. Webb’s 
steel permanent wayt were being rolled and 
stamped toshape. The bars forming the chairs are 
rolled from the crop ends of rails, cut to lengths, 
reheated, stamped up into the proper form for the 
chair brackets, and punched for rivetting, the time 
occupied in stamping and punching a chair bracket 
from the time the bar is drawn from the reheating 
furnace being three-quarters of a minute only. In 
the rail mill, which was next visited, the mill was 
found at work rolling Mr. Webb’s steel sleepers ; 
this sleeper section being also used at Crewe for the 
flanges of bridge girders, &c, Of the rail mill (a 
three-high mill) and of the fine Corliss engine which 
drives it, we need not speak here, as the whole 
arrangement was fully illustrated and described in 

* Accounts of the two former visits paid by the Iron 
and Steel Institute to Crewe, will be found in frou. 
ING, vol. xx., p. 228, and vol. xxviii., p. 264. The works 
were also visited by the Institution of Mechanical 
Engineers in 1872, an account of this visit being given in 
ENGINEERING, vol. xiv., p. 94. 

+ We have from time to time published illustrations of 
most of the recent types of London and North-Western 
locomotives, and it may be convenient here to give refer- 
ences to our notices, They are as follows: Four-coupled 
passenger locomotive, vol. xix., p. 185; four-coupled tank 
locomotive, vol. xxiv., p. 473; goods locomotive with 
Joy’s valve gear, vol. xxx., p. 294, and vol. xxxi., pp. 92, 
454, and 590; and compound passenger engine (Webb’s 
system), vol. xxxvi., p. 125. We also, in vol. i., pp. 36, 
37, illustrated the ‘‘ Tiny,” the first of the little locomo- 
tives constructed for working on the 18 in. gange line which 
runs through the Crewe Works, while in vol. xxii. p. 178, 
we gave engravings of the ‘‘ Billy” and ‘‘ Dickie,” two later 
types of engines constructed from Mr. Webb’s designs for 
the same service. A special type of locomotive boiler 
with water bar grate designed by Mr. Webb for shunting 
engines using anthracite fuel was illustrated by usin vol. 
xiv., pp. 232, 233, and another special type of shunting 
engine, of which an example was seen in use at Crewe, 
last week, in vol. xxx., p. 184. 

t¢ An illustrated description of this arrangement of per- 
manent way appeared in ENGINEERING, vol, xxxi., p. 7. 








ENGINEERING, vol. xxiii., page 359, when we also 
gave a series of indicator diagrams showing the 
power developed by the engine during successive 
passes of a rail. 

Visiting next the points and crossings shop, the 
members saw the putting together of the parts of 
Mr. Webb's steel permanent way. The pst 
while hot, are, as well as the chair brackets, dipped 
in a bath of tar, and the brackets and sleepers are 
rivetted up with a layer of thick tarred paper inter- 
pused between the surfaces. ‘The rivetting is done 
by hydraulic power, and from first to last the 
whole of the details of the manufacture of this 
permanent way are admirably worked out, while 
the permanent way itself is, we understand, giving 
excellent results in the line. The points and cross- 
ings shop abounds with special machine tools, which 
we have no space to describe here. Amongst them 
may be mentioned multiple planing machines for 
switch rails, a machine with two planing heads 
(capable of being set to take cuts at any desired 
angle with each other) for planing the sides of 
points, anda heavy milling machine for finishing 
points. 

A hurried visit was next paid to the boiler shop, 
where a number of Mr. Tweddell’s hydraulic 
rivetters are in use, and where the members had an 
opportunity of examining the special form of fire- 
hole ring—or rather, of flanged junction between 
the inside firebox and casing—which Mr. Webb has 
now employed for some years past. This detail was 
illustrated on page 266 of the twenty-ninth volume 
of ENGINEERING. The locomotive boiler shells at 
Crewe are made exclusively of steel, and are fitted 
with copper fireboxes and brass tubes. As we have 
pointed out on former occasions, the most extreme 
care is taken to thoroughly test, both mechanically 
and by chemical analysis, every boiler plate used, 
while a complete register is kept of- the results of 
the tests and of the position of each plate in the 
boiler of which it forms part. As a boiler-making 
material the steel employed at Crewe leaves nothing 
to be desired. The rivet holes in unflanged plates 
are, we may add, all punched, the plates being 
annealed after punching. The holes in the joint 
around the firehole to which we have referred above 
are drilled through both steel and copper plates by 
a very neat little special machine, another special 
machine turning off the edges of the plates. Pass- 
ing on to the flanging shop, the visitors were next 
shown the flanging, under a powerful hydraulic 
forging press, of a steel cylinder cover for the 26 in. 
low-pressure cylinder of one of the new com- 
pounds, while under another hydraulic press, made 
by Messrs. Fielding and Platt, of Gloucester, the 
bending of a crank axle for the same class of engine 
was shown. It will be remembered that in this 
type of engine the front driving axle has a single 
crank in its centre, to which the connecting rod of 
the low-pressure cylinder is coupled, and this crank 
is produced by bending a straight steel bar 10in. in 
diameter, the result being an exceedingly good job. 

The next department visited was the boiler-making 
shop (where examples of the copper rings used for 
making dome and other joints were shown) ; the 
erecting shop, where the composite frames for car- 
riages 42 ft. long, with radial axles, were being 
prepared ; the new iron foundry opened about two 
years ago ; the tender shop ; and the brass foundry. 
This latter is a new building where the pots are 
heated entirely by gas, and where there is a small 
gas furnace on the hearth of which charges of 5 ewt. 
or so, are melted. 

A short walk next brought the visitors to the 
steel forge containing the reversing plate mills, 
Ramsbottom’s duplex hammers, large circular saw 
driven direct by a Brotherhood’s three-cylinder-en- 
gine, steam hammers employedin the forging of steel 
tyres, tyre mills, &c. This is a department which 
we have described on former occasions, and we need 
merely say here, therefore, that thanks to the ex- 
cellent arrangements made, the visitors last Wednes- 
day week had good opportunities of witnessing 
all the chief operations for which the plant has been 
designed. One of the reversing mills, we may 
mention, was engaged in rolling the steel bars of 
channel section now so largely used in the carriage 
frames of the London and North-Western stock. 

The limited time available did not admit of an 
examination of the iron forge, but, entering again 
the special train, the visitors were next conveyed to 
the old works, when the stamping forge was first 
examined. The stamping done at Crewe is ad- 
mirable, and the process is very largely employed. 
Adjoining this forge is the spring shop, where all 








the furnaces are heated by gas, and where some 
handy special machines for putting on and removing 
spring buckles were shown in operation. 

Passing next into the wheel shop, the visitors 
had the opportunity of examining a number of cast 
steel wheels finished and unfinished. Here also, 
amongst a number of special tools, was Mr. Rams- 
bottom’s original machine for cutting out the 
throws of cranks, Mr. Webb’s curvilinear shaping 
machine for finishing the inner side of wrought iron 
wheel rims, and the quartering machine and port- 
able machine for re-turning crank-pins, both illus- 
trated on page 260 of our twenty-ninth volume, 
Here also we noticed a number of crank axles of a 
new pattern, with the crank-pins considerably 
larger in diameter than the main journals, and with 
the webs also increased in width towards the crank 
pin end. 

Proceeding next to the fitting shop Mr. Webb 
showed his visitors examples of the chief details of 
his standard types of engines and explained their 
special features.* Amongst other things he directed 
special attention to the form of ejector used in 
connection with the vacuum brake which the 
London and North-Western Company are now 
fitting to their trains and to his pattern of engine 
brake valve. The large ejector used for creating 
the vacuum for applying the brake, has by the 
side of it a very small ejector which is constantly 
in use and which maintains in the brake pipes a 
slight vacuum which is employed to keep out 
of action the brakes on the vans, these brakes 
being arranged to apply themselves automatically 
in the event of the slight vacuum just referred to 
being destroyed by the fracture of the brake pipes. 
The brake valve just mentioned, and which Mr. 
Webb is applying to all his engines, is provided with 
a lever which if moved in one direction applies the 
steam brake on the engine only, it being intended 
to be thus worked when the engine is detached 
froma train. Moved a short distance in the other 
direction the lever causes the application of the 
vacuum brake only, while if pulled further in 
the same direction it applies both the vacuum and 
the steam brake simultaneously. This arrangement, 
which is very neatly worked out, has been devised 
by Mr. Webb to enable either or both brakes to be 
worked by the movement of a single lever. 

In the adjoining erecting shop the visitors had 
the opportunity of examining in course of erection 
one of Mr. Webb’s new compound engines. _ Inas- 
much as this type of engine was fully described in 
the interesting paper read by Mr. Webb before 
the Institution of Mechanical Engineers at the 
Liége meeting last year, which paper we pub- 
lished in extenso on page 125 of our thirty- 
sixth volume, when we also gave a_ two-page 
engraving of the engine, we need not enter into 
details of the latter here. We may say, how- 
ever, that the compounds continue to give good 
results on the London and North-Western, and that 
quite apart from any economy of fuel which may 
result from their use, the fact of their possessing 
the advantage of a coupled engine without the use 
of coupling rods—rods which give more and more 
trouble as speeds are increased—renders them a 
type worthy of the serious attention of loco- 
motive engineers. That the whole of the details of 
the design have been admirably worked out need 
scarcely be stated, but we think that there were 
few of the visitors who examined the engine in 
progress at Crewe last week who did not come away 
with their faith strengthened in the future of com- 
pound locomotives. 

After leaving the erecting shop and _ passing 
through the stores, the party again entered the 
special train and were conveyed through the timber 
department to the millwrights’ shop, where crane- 
work, &c., is carried out. Here the visitors were 
shown a very interesting relic of the past in the 
shape of one of Trevithick’s early high-pressure 
engines, which Mr. Webb rescued from a scrap 
heap last year and had re-erected at Crewe. This 
engine, which has a cast-iron boiler with wrought- 
iron return flue, was intended to be worked at 90 Ib. 
per square inch, and it bears a name plate with the 
words ‘‘ No. 14, Hazeldine and Co., Bridguorth.” 
We shall in an early issue give engravings of this 
engine, but meanwhile we may say that the cylin- 
der, which is vertical, is cast in one with the back 
end of the boiler, this end and the barrel being in 
one piece. The front end to which the furnace and 
~* Engravings of the standard patterns of connecting 
and coupling rods will be found on page 92, vol. xxxi., of 
ENGINEERING. 
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return flue are attached is united to the barrel by a 
bolted joint. Mr. Webb had to renew the chimney, 
firehole door, and front of flue, as these parts had 
been broken up befcre the engine came into his 
possession. The cylinder is vertical, the piston rod 
being attached to a long crosshead, from the ends of 
which connecting rods extend down to cranks on a 
shaft below. These connecting rods had also been 
broken up, but Mr. Webb has replaced them by 
rods as nearly like the old ones as possible. The 
original pump was also smashed, but Mr. Webb has 
fixed one to show the arrangement of the connec- 
tions, the feed being passed through a heater on its 
way to the boiler. At the present time when 
funds are being raised for the founding of a scholar- 
ship* in recognition—somewhat tardily it must be 
admitted—of the great mechanical genius of Richard 
Trevithick, this old engine has a special interest, and 
an examination of it appears to carry us back to the 
time when some eighty years ago Trevithick so 
valiantly fought against obstinacy, prejudice, and 
ignorance to obtain recognition for the merits of 
high-pressure steam and the non-condensing engines 
of which he was the originator. 

The last department of the Crewe Works visited 
by the members of the Iron and Steel Institute 
was the chain testing shop, a new building which 
has been fitted up with the most complete ap- 
pliances for the work. The chain to be tested 
having been annealed by being passed through the 
fire, is laid in a trough in the floor arranged like 
those in Lloyd’s testing houses, and provided with 
covers to prevent injury from being caused by the 
flying of a fractured link. When thus laid in the 
trough, one end of the chain under test is con- 
nected to an exceedingly neatly arranged lever test- 
ing machine for indicating the strain applied, while 
the other end has a pull exerted upon it by hydrau- 
lic power until the desired test strain is obtained. 
The testing machine, together with the hydraulic 
pumps, &c., were all made by Messrs. Tangyes, 
Limited, and are an admirable job. The London 
and North-Western Company now have all their 
crane and hoist chains, couplings, &c., periodically 
examined and tested at Crewe, the result being 
an almost entire immunity from fracture in ser- 
vice. 

Leaving the chain testing department the visitors 
again entered the special train, in which they were 
conveyed back to Chester, they having—thanks to 
the excellent arrangements made on their behalf— 
certainly made the very best use of the short time 
at their disposal for examining the vast establish- 
ment at Crewe. 


REGENERATIVE FURNACES AND THE MANUFACTURE 
oF OpEN- HEARTH STEEL. 

We mentioned last week that the proceedings at 
the morning meeting on Wednesday the 24th ult. 
were concluded by the partial reading of a paper by 
Mr. F. W. Dick, of Glasgow, ‘‘ On a New Form of 
Regenerative Furnace.” On the members reas- 
sembling on Thursday morning, the 25th ult., the 
reading of the paper (which we published in extenso 
on page 294 of our last issue) was completed, and 
the discussion was then taken on it jointly with the 
papers by Mr. Frederick Siemens, of London, and 
Mr. James Riley, of Glasgow, which preceded it. 
Of both these papers we gave abstracts on page 303 
of our last number, while Mr. Riley’s paper we 
also publish in extenso with its diagrams on page 316 
of the present issue. 

In asking the members to discuss the papers 
before them, the President referred to the presence 
inthe room of Mr. Frederick Siemens, the inventor 
of the regenerative furnace, and expressed ahopethat 
he would join in the discussion. The latter was then 
opened by Mr. E. A. Cowper, who referring to the 
large capacity for combustion in Mr. F. Siemens’ 
new furnaces observed, that he (Mr. Cowper) had 
made many experiments on securing perfect com- 
bustion at high temperatures, and that he had 
found such large capacity for combustion quite 
essential. It had to be borne in mind that the flame, 
owing to the expansion of gases by heat, occupies a 
space vastly in excess of that occupied by the air 
and gas consumed, and it was essential to perfect 
combustion that the flame should be formed without 
the gases being cooled by coming in contact with 
solid bodies which deprived them of heat. In his 
regenerative blast-heating stoves, special attention 





* Subscriptions for the Trevithick Memorial Scholar- 
ship will be received by the honorary treasurer, Mr, 
Henry Chapman, 113, Victoria-street, London, S.W. The 
fund is one which deserves every support from engineers. 





was paid to bringing the gas and air together so as 
to promote their ready admixture, and a large 
chamber was provided for the completion of the 
combustion before the flames came in contact with 
the bricks of the regenerator chambers. 

Mr. Josiah Smith, of Barrow, highly commended 
the arrangement of steel plant which Mr. Riley 
had described in his paper. He (Mr. Smith) had 
seen the plant in use, and he had been much struck 
by its working. The intermediate pouring he 
considered an important feature, and he regarded 
it as essential to uniformity. He had long been in- 
tending to adopt this intermediate pouring at 
Barrow. In conclusion, he asked Mr. Riley whether 
the slagging arrangement, described in the paper, 
was now in regular use; it had not been started 
when he (Mr. Smith) examined the plant. 

Mr. I. Lowthian Bell next made some remarks as 
to the saving of 25 per cent. claimed by Mr. 
Siemens as the result of the application of his 
system to the heating of boilers. Mr. Bell doubted 
this saving, as it could not be accounted for by a 
large percentage of unconsumed carbon escaping 
from boilers fired by gases in the ordinary way. In 
boilers fired by coal, it was commonly assumed that 
the amount of air admitted to the furnaces was some 
100 per cent. in excess of that chemically required 
for perfect combustion, but some experiments of 
his own on boilers fired by gas tended to show that 
in boilers so fired the excess of air did not exceed 
20 per cent., while no unconsumed hydrogen was 
discharged, and the only waste could be that re- 
sulting from the discharge of imperfectly consumed 
carbon. He doubted, however, if this source of 
loss could be so great as to account for a diminution 
of efficiency to the extent of 25 per cent. 

Mr. F. W. Dick, commenting upon Mr. Siemens’ 
furnace, observed that at the works of the Steel 
Company of Scotland they had some time ago tried 
furnaces with raised roofs, to increase the capacity 
for combustion. In a melting furnace, however, 
the conclusion at which they had arrived was, that 
it was essential to success to keep the combustion 
close down to the surface of the metal under treat- 
ment. Mr. Edward Reilly next placed before the 
meeting some statistics showing that the Siemens 
furnace can be successfully used for the basic process, 
and M. Gauthier remarked that in France the basic 
process was being successfully used for the manu- 
facture of the very softest qualities of steel from 
phosphoric pig. 

Mr. John Gjers observed that whenever steel has 
to be cast at a long distance from the furnaces, it is 
necessary either to provide means for the transporta- 
tion of the ladle into which the steel is originally 
run, or to re-teem the steel. Prior to Mr. Riley 
adopting this latter plan at his works it had only 
been used at the Darlington Steel Works, where he 
(Mr. Gjers) introduced it. As the inventor of the 
soaking pit he had been greatly interested by the 
plant at Blochairn, and he considered that 
the greatest credit was due to Mr. Riley and those 
under him for the manner in which the arrange- 
ments had been worked out. Speaking as a patentee 
it was not often one got hold of a man who knew 
exactly what he wanted, and who recognised a good 
thing when he saw it. Mr. Riley, however, had 
visited the works at Darlington, and on examining 
the working of the soaking pits there, had abandoned 
further experiments, and decided to adopt the 
system. In conclusion Mr. Gijers stated that up to 
the present time upwards of 300,000 tons of steel 
had passed through his soaking pits at the diffe- 
rent works where they were established, and that 
the saving in the loss by oxidation resulting from 
their use was found to be an important item. 

Mr. R. Jenkins, of Consett, stated that he had 
been much interested in Mr. Riley’s arrangement, 
and he inquired whether Mr. Riley considered that 
if ten to fourteen Siemens furnaces were placed in 
a row as described, they could be worked to their 
full capacity without risk of the casts clashing 
with each other, and overrunning the capacity of 
the soaking pits ? 

Next in reply toan inquiry from Mr. John Head, 
as what were the features of the ‘‘ Batho tubes” 
and the ‘‘ Hackney port” to which reference had 
been made in the papers of Mr. Dick and Mr. Riley, 
Mr. Wailes stated that the novelty in the Batho 
arrangement consisted in the air and gases being 
brought up outside the furnace proper in place of 
through flues built in the furnace. In the ordinary 
arrangement there was always the chance of the air 
and gas becoming intermingled through cracks in the 
brickwork between the flues, while with the Batho 





tubes this was impossible. The Batho arrangement 
also greatly simplified the construction of the fur- 
nace, the latter becoming merely a box with air circu- 
lation all round. As regarded what was generally 
known as the ‘‘ Hackney port,” it consisted in plac- 
ing the air port above or nearly above the gas port, the 
arrangement being such that the currents of air and 
gas conduct themselves to the point of combustion 
without being guided by the roof,* the mixed gases 
being deflected downwards by the air. With fur- 
naces made as suggested in Mr. Siemens’ paper, 
perfect combustion might be obtained, but he 
doubted if the necessary heat would be got upon 
the hearth. To insure successful melting the com- 
bustion must take place upon the surface of the 
charge—radiant heat alone was not sufficient. 

Mr. John Head maintained that the Hackney 
port was not a novelty, it having, heasserted, been 
described in a patent taken in 1871 and having 
been used in France. He considered it, moreover, 
inferior to the inclined air and gas ports now used. 
The Batho tubes he regarded as cooling tubes placed 
in a bad position. As shown in Mr. Dick’s dia- 
grams the brick lining of these tubes would not be 
sufficient to prevent material loss by cooling. In 
the ordinary Siemens furnaces there was no trouble 
by leakage between the gas and air ways if these 
were properly built, as they always should be. He 
further condemned the construction of the roof of 
Mr. Dick’s furnace and the arrangement of the 
dampers. The difference of the draught through 
the air and gas regenerators was, he stated, a diffi 
culty of Mr. Dck’s own creation, and arose from 
the air regenerator being made higher than that 
for gas. The difference of capacity of the two 
regenerators should have been obtained by increas- 
ing the diameter of that for air, not by augment- 
ing its height. The two-damper arrangement he 
considered inferior to that employed in Siemens 
furnaces, where a single damper was so placed 
between the gas and air outlets that it could con- 
trol both. 

In reply to these remarks Mr. Wailes stated that 
the loss of heat by radiation from the Batho tubes 
was {in practice entirely unimportant ; the tubes 
were very short and the gas and air passed through 
them at a high velocity. Mr. Caldwell, of Mother- 
well, then made an attack on the practice of cog- 
ging blooms for plates instead of hammering them, 
and notwithstanding that the President observed 
that this point appeared to be disposed of by the 
acknowledged high quality of the plates produced by 
the Steel Company of Scotland from cogged blooms, 
he maintained that trials which they had made at 
Motherwell entirely supported the views he had 
expressed, 

Mr. Daniel Adamson next pointed out the ten- 
dency of ingots to become unsound owing to the 
contraction of the interior after the exterior had 
set, the ingots becoming, as he aptly expressed it, 
‘*hide-bound.” He considered that if an ingot was 
cut in two and allowed to cool as slowly as possible 
in a soaking pit, it would be much more likely that 
a thoroughly sound mass of steel would be obtained. 
As regarded the question of cogging v. hammering, 
he believed that one process would produce just as 
good a result as the other. 

Mr. Edward Williams, who spoke next, went 
further than this, and gave it as his decided opinion 
that the practice of cogging steel blooms was pre- 
ferable to hammering. Under the process of 
hammering as usually carried out, the steel became 
beaten down in a series of steps and was much 
punished ; if it was possible to employ a hammer 
face acting over the whole surface of the bloom, 
the result would of course be different. As regarded 
the solidity produced there was no difference be- 
tween cogging and hammering. He quite agreed 
with Mr. Adamson, as to the desirability of pre- 
venting ingots from setting hard outside while the 
interior was still in a fluid state. In conclusion he 
highly commended Mr. Riley’s plans and expressed 
his opinion that the use of hammers for treating 
steel blooms would ultimately be generally dis- 
carded. Mr. E. P. Martin, of Dowlais, also ex- 
pressed similar views, and observed that as the 
ingots are not treated at a welding heat, the use of 
the hammer cannot effect any welding up of hollows 
and cannot be better than cogging. 

Mr. Frederick Siemens next replied to the dis- 
cussion on his paper. As to the economy of 25 per 
cent. in the working of boilers in his system to 





* The arrangement here referred to is shown in Figs. 1 
and 4 on page 292 of our last week’s number. 
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HORIZONTAL ENGINE WITH CRAIG AND MOTION’S VALVE GEAR. 
CONSTRUCTED BY MESSRS. A. F, CRAIG AND CO., ENGINEERS, PAISLEY. 
(For Description, see Page 315.) 










































































which Mr. Bell had referred, it was due to good 
combustion, increased intensity of heat, clean heat- | 
ing surfaces, and consequent increased efficiency | 
of heat absorption. Under ordinary conditions | 
imperfect combustion took place in the im- | 
mediate neighbourhood of the boiler surfaces, 

owing to the local cooling of the gases, and the 

result was the formation of a smoky layer, which | 
diminished the effect of radiant heat. His figures | 
as to saving had been obtained by a comparison of | 
boilers heated on his system with boilers heated by | 
gas burnt in the ordinary way; if the comparison 

had been made with boilers worked with solid coal 

the saving would probably have been greater. Mr. 

Dick had stated that they had tried high-roofed 

furnaces at the works of the Steel Company of 

Scotland, but Mr. Dick’s diagrams did not show | 
such roofs on his furnaces. He (Mr. Siemens) also | 
built his furnaces with separate roofs like Mr. Dick’s. | 
He had intended to leave the theoretical aspect of | 
the question under discussion to be dealt with in a | 
future paper; but there were great differences of 
opinion as to the theory of combustion, and he | 
might say a few words on the subject. The process | 
of combustion was marked by a number of special | 
stages quite independent of each other, and these 

might be considered in detail. There were, 

however, as he had stated in his paper, two | | 
main stages, viz.: first, the essentially chemi- | ; 
cal process of actual combustion ; and, second, | complete combustion that there should be ample | powerful. Subsequently, when combustion had 
the subsequent dealing with the products to capacity in which this combustion should take| been completed, radiation was weak, and it was 
utilise the heat evolved. It was essential to place. During this stage radiant heat was very | necessary to deprive the products of their heat by 
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the question of}Mr. Josiah Smith, he stated that 
the slagging arrangement described in his paper was 
now in regular use, while in reply to the query of 
Mr. Jenkins he observed that it was found quite 
practicable to maintain a regular sequence in the 
casts from the furnaces forming the range. This 
question was one which had appeared to him a 
serious one when he first considered the arrange- 
ment, but in practice all was found to work well, 
and they had had no loss of make from the adoption 
of the system, on the contrary, the output per fur- 
nace was greater than it had been under the old 
system of working each furnace independently. 
The new system was also found to give special 
facilities for the selection of material for different 
purposes during the passage of the steel through 
the soaking pits, and if necessary they could even 
sample a charge while the ingots were in the soak- 
ing pits, there being ample time. At the Newton 
Works of his company the ladle lift was placed at 
the end of a row of fourteen furnaces instead of 
at the centre, and the height of the lift was 20 ft., 
the steel having to be raised from furnace level to 
mill floor level. This, however, was found to in- 
volve no practical inconvenience. With regard to 
cogging v. hammering, he had no great prejudice 
for either system and used both, but experience 
had shown him that the practice of cogging ingots 
was the best. At the Newton Works, the soaking pits 
were 40 yards from the furnaces and they worked 
— four of them to the hammers without difli- 
culty. 

Mr. Dick also replied to the discussion on his 
paper. With regard to what had been said by Mr. 
John Head as to the lining of the Batho tubes, he 
stated that the lining of these tubes was the same 
thickness as the roof of the furnace. The lining 
could be made thicker if desirable, but it was a 
matter of common experience that linings if too 
thick burn away until the loss of heat by radiation 
was sufficient to preserve them. As to the use of 
two dampers it involved no complication. In con- 
clusion he stated that he should at any time be 
glad to show Mr. Head the high-roofed furnaces, to 
which he (Mr. Dick) had referred as having been 
tried at the works of the Steel Company of Scot- 
land. On the conclusion of the discussion, votes of 
thanks were passed to Mr. James Riley, Mr. 
Frederick Siemens, and Mr. Dick, respectively, for 
their papers. 


THE UrinisaTION oF BYE-PRODUCTS OBTAINED FROM 
CoAaL DURING THE COKING PROCESS. 

The next paper read was one by Professor Watson 
Smith, of Owen’s College, Manchester, ‘‘On the 
** Recovery of Bye-Products from Coal, more espe- 
‘cially in Connection with the Coking and Iron 
“Industries.” This was a comprehensive paper on 
which a great amount of labour had been bestowed, 
but owing to its length it had to be read in abstract. 
We commenced its publication in extenso in our last 
issue. It was succeeded by a paper ‘‘ On the most 
** Recent Results obtained in Germany in Utilising 
‘“the Bye-Products from Hoffmann Coke Ovens,” 
by Dr. C. Otto, of Dalhausen, the two papers being 
discussed together. We shall publish Dr. Otto’s 
paper in an early issue. 

The discussion was opened by Professor Wanklyn, 
who had prepared a short paper on the carburisation 
of limed coal on Cooper's system. The time avail- 
able, however, only allowed of short extracts from 
this paper being read. As to the influence of the 
practice of coal-liming on the coke, Professor 
Wanklyn observed that in coke made by the ordinary 
process the quantity of sulphur was less than in the 
coal from which it was derived, but in coking limed 
coal the whole of the sulphur originally contained 
in the coal went into the coke and was massed 
there. The sulphur, however, was not evolved 
during the combustion of the coke, but was retained 
in the slag, and Professor Wanklyn contended that 
on this account coke from limed coal was fit for use 
in smelting. As regarded the increase of ammonia 
obtained by the addition of lime to the coal, it was 
undoubted ; at the Tunbridge Wells gas works the 
increase amounted to 30 per cent. 

Mr. I. Lowthian Bell, who spoke next, agreed 
that during the coking of limed coal the sulphur 
might become massed in the coke, but it was still 
there, and he feared that in the blast furnace it 
would be ‘‘ unmassed,” and that the sulphur would 
be transferred to the iron. He had no doubt that, 
as stated in Professor Watson Smith’s paper, excel- 
lent results could be obtained with the Simon- 
Carvés oven ; but cokemakers must not grumble 








if they found that ironmasters did not regard all firm 
and solid coke as satisfying smelting conditions. 
His tirm happened to own two collieries which yield 
cokes of different qualities for smelting, and it so 
happened that in this case the worse coke was that 
which appeared most hard and solid. He had 
found that one coke dissociated the carbonic acid 
formed in the process of smelting, this carbonic 
acid being converted into carbonic oxide. In this 
way as much as 1} ewt. per ton of coke charged was 
carried off without ever having reached the lower 
part of the furnace at all. This waste, calculated 
from the composition of the waste gases, was found 
to agree exactly with the results of practical work- 
ing. As regarded Dr. Otto’s paper, the results 
there recorded as to the water evaporation etfected 
ina boiler by the waste heat from coke ovens— 
namely, an evaporation of 1 to 1$1b. of water for 
every pound of coal coked—were fully twice as good 
as those obtained in this country. 

Mr. G. J. Snelus observed that there was a great 
difference in the duty which different cokes would 
do. West coast coke was not so good as east coast 
coke, and in comparing the results of Cleveland 
furnaces with those on the west coast full allowance 
was not always made for this. The action which 
had been described by Professor Wanklyn as taking 
place during the coking of limed coal was in his 
opinion undesirable. They did not require the 
sulphur fixed, but unfixed. The elimination of 
sulphur during the coking of coal was a matter 
which deserved careful attention. The elimination 
might, he suggested, be effected by the application 
of superheated steam during the coking process, 
and although this would involve some loss of coke 
it might be desirable to incur this loss rather than 
to have the sulphur in the blast furnace. 

Mr. Charlton, who had recently returned from a 
visit to Westphalia, corroborated the statements in 
Dr. Otto’s paper. In the Hoffmann ovens he had 
seen made in 48 hours, coke which was as good 
as that usually obtained in the Simon-Carvés ovens 
in 72 hours; thus with the Hoffmann ovens a less 
plant was required for a given output. The Hiis- 
sener ovens described in Prcfessor Watson Smith's 
paper were also excellent ovens ; they effect the 
carburisation in 60 hours. In the first fifty ovens 
erected difficulty had been experienced owing to the 
clogging of the hydraulic main by tar. This had 
now been quite got over by forming the main with 
a water seal on one side. He had also noticed when 
examining the ovens just referred to, that the cool- 
ing of the coke (outside the ovens) was done by 
hose-pipes controlled by. men standing on the tops 
of the ovens, from which position they could see 
well where the water could be best applied. The 
benches on which the coke was cooled were some- 
what steeply inclined so that any excess of water 
ran off quickly, and this perhaps accounted for 
the very small percentage of water found in the 
coke. 

Mr. A. L. Steavenson, of Durham, who spoke 
next, observed that at the Middlesbrough meeting 
last year, Mr. Thompson, of the Clarence Works, 
had stated that if he had continued to use 
the Simon-Carvés coke in the furnaces under his 
charge, he would have had to increase the quantity of 
coke per ton of iron by 12 per cent. Altogether 
he (Mr.. Steavenson) considered that the problem of 
producing a high class coke for smelting purposes 
and at the same time utilising the bye-products, 
was not yet solved. As far as the coke was con- 
cerned there was therefore no advantage in the 
methods of coking under consideration. Then as 
to the tar, it had been shown by Professor Watson 
Smith, that its price was so variable that it could 
not be relied upon as a profitable product. Lastly, 
it might be supposed that in the ammonia we really 
had a bye-product of value, but it had been stated 
thatthe coal which gave the best results as regarded 
the production of ammonia during coking, were 
those least suitable for the manufacture of coke 
for smelting purposes. As regarded the em- 
ployment of recuperators to which reference had 
been made in the papers, the bricks could not. be 
got to stand. At Pease’s West the recuperators 
were not in use. 

The President observed that the experience of 
his firm as to the coke made in Simon-Carves ovens 
did not agree with that of Mr. Thompson, but in 
the time now at their disposal it would be impossible 
to complete the discussion, and the latter would 
therefore be adjourned until the spring meeting in 
London next year. The meeting was then brought 
to aclose by the according of hearty votes of thanks 





to the Mayor of Chester, to the London and North- 
Western Railway Company and Mr. Webb, to the 
local committee, to the proprietors and managers 
of works kindly thrown open to the members, and to 
the President, Sir B. Samuelson, for his able conduct 
in the chair. 

Excursions. 

The afternoon of Thursday, the 25th ult., was 
devoted to an excursion to Northwich, where the 
party divided, one division being conveyed by 
steamer (provided by the Weaver Navigation 
Trustees) down the River Weaver to inspect the 
canal boat lift at Anderton, and the locks and flood 
sluices at Dutton, under the guidance of Mr. Lionel 
B. Wells, the engineer to the River Weaver Navi- 
gation ; while the second division continued their 
journey by rail to Marston, where they examined 
the White Salt Works andthe Adelaide Salt Mine, 
of Messrs. Verdin and Sons. Of the River Weaver 
Navigation and the works upon it just mentioned, 
we gave a full illustrated account on page 291 ante, 
while we also described Messsrs. Verdin and Sons’ 
salt works and mines on page 290 ante. With 
regard to the latter, however, we may mention that 
on the occasion of the visit yesterday week, Messrs. 
Verdin had had the Adelaide mine most tastefully 
decorated by many thousands of lighted candles 
arranged in suitable designs, while a further illumi- 
nation from time to time by coloured fires produced 
most effective and charming results. 

It had been originally proposed that there should 
be on this same afternoon an alternative excursion 
to the Flint Alkali Works, but this intention was 
abandoned, although the works in question were 
open to the inspection of the members any time 
during the week. An illustrated account of the 
Flint Alkali Works appeared on page 298 ante. 
On the afternoon of the 25th ult., also, the Very 
Rev. Dr. Howson, Dean of Chester, received many 
of the members in the Cathedral, which he described 
as well as the adjoining ruins of the Priory and the 
Church of St. John the Baptist. In the evening 
the members took part in an interesting conver- 
sazione at the Town Hall, to which they were in- 
vited by the Chester Society of Natural Science. 

Friday, the 26th ult., the last day of the meeting, 
was devoted to an excursion into North Wales. 
This comprised a trip to Blaenau Festiniog, vid the 
Vale of Llanberis and Bala, and an inspection of the 
Festiniog Slate Quarries and of the celebrated narrow 
gauge Festiniog Railway, an account of which 
appeared on page 283 of our last issue. Conveyed 
by this narrow gauge line to Mynfford Junction 
the party next proceeded by special train to Car- 
navon, where the castle and walls were inspected, 
then to Menai Bridge Station to examine the Menai 
suspension and Britannia tubular bridges, then to 
Conway, where the castle was visited, and finally 
back to Chester. This was a heavy day’s work, and 
unfortunately the weather was less favourable than 
could have been desired. 

Besides the regular excursions there were 
numerous works in Chester and its neighbourhood 
most freely thrown open to the inspection of the 
members, and undoubtedly everything was done by 
the local committee to render the meeting a success. 
Of several of the works thrown open we have 
already published notices,* and we now append 
some others, while further descriptions will appear 
in early issues. 


Tue Lioyp’s CamMBRIAN CHAIN AND ANCHOR 
TestING Company’s Works. 

These testing houses are at Saltney, about 14 miles 
from Chester, and are one of the establishments 
called into existence by the Chain, Cables, and 
Anchor Act. The largest machine is capable of exert- 
ing a breaking strain of 250 tons. There is alsoa 
tensile machine which is licensed to 130 tons, and 
an anchor testing machine equa to 80 tons. The 
arrangements are of the ordinary description and 
call for no special notice. There is also a pair of 
Tweddell’s hydraulic shears by Messrs. Thompson, 
Boyd, and Co., of Newcastle, for cutting iron up to 
2? in. in diameter. 


THE CHEsTER WaTER Works. 

This company has two pumping stations, situated 
near to each other, at Boughton, which is a short 
distance from Chester, up the river. The intake is 
about a mile and a half above the city, on the Dee. 





* An account of the Hydraulic Engineering Company’s 
Works will be found on page 228, of the Sandycrof 
Foundry on page 261, of the Dee Oil Works on page 277, 
and of the Dee Lead Works on page 287 ante, 


ANSP SEE ISN OU RIESE REA oer eames aiamterinn meee 




















RP eee 














Oct. 3, 1884.] 


ENGINEERING. 





315 














The water passes into a pipe 2ft. in diameter, 
which is carried through the meadows, and ulti- 
mately discharges into a well that contains the 
suction branch of the pumps. The pumping engines 
are of the horizontal compound condensing type, 
and were made by the Hydraulic Engineering 
Company ; they have cylinders 14 in. and 26 in. in 
diameter, and 36in. stroke. There are two double- 
acting pumps, 16}in. in diameter. Steam at 120lb. 
pressure is supplied by a Crossland boiler, a second 
one being kept in reserve. There is a variable 
expansion valve on the high-pressure cylinder. 
The latter is steam-jacketted ; the covers of the 
low-pressure cylinder are also jacketted. The 
pumps have india-rubber valves, and Wipper- 
man and Lewis’ patent automatic air injector is used 
in connection with the air vessels. The old beam 
engine originally used for pumping, is kept as a 
reserve. ‘The boilers are fitted with McDougall’s 
mechanical stoker, which appears to give great 
satisfaction, after a trial in practical work of be- 
tween three and four years. A modification of the 
usual method of fitting this apparatus has been 
suggested by Mr. Dugdale, the chief engineer to 
the company, and is now carried out with very 
beneficial results : the hoppers are placed an inch 
or so from the boiler front, and through the space 
tius formed, air passes down, and is directed to 
the furnace by means of an iron plate ; this has the 
double effect of heating the supply of air admitted 
above the grate bars, and keeping the hoppers cool. 
Only the slightest trace of smoke is said to have 
come from the chimney shafts of the company, and 
this is attributed to the mechanical stokers fitted in 
this way. If this be the case it is a pity that some 
of the neighbouring works do not adopt the same 
system. 

The pumps we have described, raise the water a 
height of 75 ft., and discharge it into a subsiding 
reservoir which is placed on the higher ground a 
short distance away. From thence it flows by 
gravitation on to the filter beds, of which there are 
seven, a new one being now in course of construc- 
tion. These are of the ordinary sand and gravel 
type, the depth of filtration being 8 ft. From the 
filters, which have a combined area of 5628 square 
yards, the water flows into a pure water tank, and 
from thence is pumped into an elevated wrought- 
iron tank of 268,000 gallons capacity, placed on a 
brick tower 72 ft. above ground level. This is 
suflicient to command the highest building in 
Chester. 

The pumping machinery at the upper works con- 
sists of a pair of Messrs. Hathorn, Davey, and Co.’s 
ditferential pumping engines, the cylinders being 
horizontal and placed in line ; they are 18 in. and 
36 in. in diameter, and 5 ft. stroke. The pumps 
are double-acting, 26 in. in diameter, and 5 ft. 
stroke. The valves are of special construction, on 
a principle suggested for this purpose by Mr. Dug- 
dale ; an annular valve of india-rubber fits over a 
conical seating, in which holes are bored for the 
passage of the water. Originally double-beat 
valves were fitted, but these were fitted to be un- 
suitable. 

With the arrangement at present in use, we 
understand that the pumps can be run at any re- 
quired speed with perfect smoothness. The boilers 
for these engines are of the Lancashire type, and 
work at 60 lb. pressure ; they are also fitted with 
the same type of mechanical stoker, the power for 
which is taken from the donkey pump. The latter 
is of novel construction, having four plungers 
placed radially round one circular valve box. The 
latter is divided into four parts by partitions, in 
each division there is a pair of valves; in this way 
each plunger has its own valves, but there is a 
common suction and delivery branch. The result 
is that a continuous stream is obtained without an 
air vessel, and the valves work very quietly ; at 
120 revolutions, and feeding against 60 1b. boiler 
pressure, this was very noticeable. The arrange- 
ment was got out by Mr. G. Crowe, one of the 
engineers of the company. There is also at this 
station a beam engine which is held in reserve. 

The average daily supply of water is one and 
three-quarter million gallons, and the extent of 
mains in the streets about 35 miles. Inasmuch as 
the pumping work done at the upper and lower 
works is identical both as regards the volume of 
water pumped and the lift, an excellent opportunity 
is afforded of comparing the economy of working of 
the two sets of pumping machinery, the steam 
pressure at the lower works being double that at the 
upper. Last year the consumptions of coal were : 


At the lower works, 968 tons 2 ewt. 3 qrs.; and at 
the upper works, 1261 tons 7 ewt. 
Tae Mostyn Iron Works. 

These works are situated on the estuary of the 
Dee, about twenty-one miles from Chester, and 
adjacent to the Holyhead branch of the London 
and North-Western Railway. There are three fur- 
naces, which were formerly used for the production 
of pig iron, but since the year 1880 they have been 
principally utilised for the production of spiegel- 
eisen, and are now exclusively employed for this 
purpose. They are of the ordinary type, iron- 
plated, two of them being 65 ft. high from hearth 
to top, and 20 ft. in diameter at the boshes. The 
third is of the same description, and is 40 ft. 
high and 12 ft. in diameter. There are six coil 
tuyeres to each of the larger furnaces. The blowing 
engine is of the ordinary beam type, with Cornish 
valves. The steam cylinder is 40 in. in diameter 
and 7 ft. stroke. The blowing cylinder is 100 in. in 
diameter. At the back of the furnaces there are 
15 cast-iron pipe blast-heating stoves, heated by 
the waste gases. For lifting the materials to the 
furnace platform, there isa steam hoist worked by a 
single-cylinder vertical engine. The distribution 
of steam in the cylinder is entirely non-automatic. 
It is effected by a three-way cock worked by a 
hand lever. The smaller furnace is charged from 
the platform of the larger ones by means of ashoot, 
through which the materials are passed. There is 
close by an ordinary calcining kiln for dephos- 
phorising ore. The coke ovens are of the ordinary 
beehive type. There are two rarges, or 120 in all. 
The waste gases are conveyed by flues above, to 
heat a battery of egg-ended boilers. 

The coal-washing machine is on Shepherd’s 
patent principle. There area pair of rollers which 
further crush the coal after being washed. The 
works are illuminated by electricity ; there being a 
six-light Brush machine which has given very satis- 
factory results. Steam is plentiful on these works, 
as there is a good deal of waste heat. 

Up to within ashort time ago, a colliery attached 
to the works was worked by this company. Un- 
fortunately this has become flooded within the last 
few weeks, and at the time of our visit the pump- 
ing engine was employed in attempting to reduce 
the water. The winding engine was also engaged 
upon the same work. 

THE PALMERSTON SLATE QUARRIES. 

These quarries are the property of the Welsh 
Slate Company, and are situated a short distance 
from Dinas terminus of the Festiniog Railway. 
They are of considerable extent, and when in full 
work give employment, we believe, to above 600 
men. The slate as blasted out is brought in large 
blocks—sometimes to 4 or 5 tons weight—to the 
sheds, and here it is split up by hand, by means of 
hammer and chisel. The ease with which a prac- 
tised workman will divide a huge block of slate into 
pieces of a manageable size, must be seen to be 
appreciated. He first makes a cut in the direction 
that may be described as across the grain, which is 
technically known as the Plerry or Plerau. He 
will then insert his chisel between the laminz in 
plane with the cleavage, when the slab will break 
off at the place where the cross cut has been made. 
Pieces so obtained are sawn up into square slabs 
upon a table which feeds up automatically to a 
circular saw. There are 70 of these machines at the 
Palmerston works. The slabs are then split by hand 
through the cleavage, into plates of the proper 
thickness for roofing purposes, and are cut to the 
required shape, either by hand or by a machine. 
The latter consists simply of a couple of blades 
placed in a revolving frame, which, with a fixed 
knife, form a double pair of shears. There is a 
rack for gauging to the required size. 

For preparing slabs up to 12 ft. in length, a plan- 
ing machine is used. In this the table to which 
the slab is fastened, is caused to traverse beneath 
the cutting tool, which is fixed in an overhead 
beam. The tool is about 8in. wide and has a 
chisel-shaped cutting edge. The depth of cut is 
regulated by aset screw. We believe about } in. 
is usual for a roughing cut. We did not see the 
latter machines in use, as on the occasion of our 
visit the works were not going, in accordance with 
a monthly custom obtaining in these parts. 








TRADE Marks IN Russta.—The Russian Customs De- 
partment have issued an order, dated 3rd September, 
1884, that goods bearing trade marks with effigies of the 
Holy Virgin, St. George, or other saints, will not be ad- 





mitted into the Russian empire. 


HORIZONTAL ENGINE WITH CRAIG AND 
MOTION’S VALVE GEAR. 

WE give this week on pages 312 and 313, engravings 
of a horizontal engine recently constructed by Messrs. 
A. F. Craig and Co., of Paisley, for the works of 
Messrs. J. P. Coats, thread manufacturers of that city. 
A special feature in the engine consists in the arrange- 
ment of the valves and valve gear—an arrangement 
which has been patented by Messrs. Craig and Motion. 
In addition to the illustrations already mentioned, we 
give a perspective view of this valve gear on page 309. 

The engine illustrated has a 25-in. cylinder with a 
48 in. stroke, and itis run at 60 revolutions per minute. 
The general design of the framing is neat and sub- 
stantial. Referring to the detail views Figs. 5, 6, and 
7 on page 313, it will be seen that the cylinder is pro- 
vided with very short direct steam passages and that 
the valves are all flat grids, there being two steam and 
two exhaust valves, actuated independently. The 
positions of the valves relatively to the cylinder and 
each other will be quite clear on an examination of 
Figs. 5 and 7, whilethe general views on page 312, the 
enlarged view of governor and its attachments in Fig. 4, 
on page 313, and the perspective view on page 309, ex- 
plain the arrangement of gear by which the valves are 
actuated. 

Referring to these views, it will be seen that the ex- 
haust valves, which have constant travel, are actuated 
direct by eccentrics fixed on a shaft which runs parallel 
with the centre line of the engine, and is driven from 
the crankshaft by mitre gear. The steam admission 
valves are also driven by eccentrics on the same shaft, 
but are operated through the intervention of trip gear 
which is under the control of a high-speed governor. 
The arrangement of the trip motion is probably best 
explained by the diagram Fig. 8, on page 313. From 
this view it will be seen that the upper end of each 
steam valve eccentric rod a has formed on it a catch or 
notch, which, as the rod rises, engages the lower end 
of a part 6, which is jointed to one end of the valve 
leverc. A spring d surrounding a rod e, which is 
jointed to the upper end of the eccentric rod a, tends to 
keep the catch on the latter always engaged with the 
lower end of the part b. 

Jointed to } is asmall bell-crank lever f, the hori- 
zontal arm of which is coupled by the rod g to the 
governor. Let us now suppose that the eccentric rod a 
to be rising. As it does so the notch acting upon the 
part lifts the latter and with it the valve lever c, thus 
opening the admission valve. This goes on until by the 
rising of b the bell-crank / is caused to partially rotate, 
its vertical arm then thrusting against the upper end 
of the eccentric rod a, and eventually causing it to dis- 
engage from the part J, this part then falling and 
allowing the valve to close and cut off the steam. It 
is evident that the point in the stroke of the engine at 
which the closure of the steam admission valve 
occurs, depends upon the position of the horizontal 
arm of the bell-crank f, and this again is controlled 
by the governor acting through the rod g. 

This arrangement of trip gear is very simple, and 
we understand that it works smoothly and silently, 
giving good control under variable loads and cutting off 
the steam entirely when necessary. We have received 
some indicator diagrams from the engine illustrated 
showing an excellent action of the valves. The differ- 
ence between the initial pressure in the cylinder and 
the boiler pressure is very small. Our illustrations 
show the governor provided with dashpots, but in 
practice these are found unnecessary, the governor 
being quite steady without them, it having very light 
work to do. Theclosing of the admission valves is 
cushioned by dashpots connected to the valve lever 
behind the valve spindles. These dashpots are open 
to the atmosphere on the top side of the pistons while 
the air admission to the underside takes place simply 
through one or twosmall holes. This arrangement 
has given no trouble. 

Messrs. A. F. Craig and Co. are, we understand, 
now applying the arrangement of valves and valve 
gear we have described to a pair of compound inter- 
mediate receiver inverted engines which they are 
making to indicate 400 horse-power. These engines are 
being built by Messrs. Craig to drive a large paper mill, 
and we hope later on to have more to say about them. 





Bona AND Tunis Rartway.—The inauguration of this 
line has been postponed. The postponement is attributed 
to quarantine difficulties. 


LECTURES ON VALVE GEAR.—The classes in the Depart- 
ment of Applied Science and Technology, of University 
College, London, reassemble again to-day (Friday), and 
we notice that during the ensuing term a course of ten 
lectures on valve gear will be delivered by Professor 
Alex. B. W. Kennedy. The lectures will take place 
overy Tuesday at 6 p.m. (commencing next Tuesday), and 
the first will be open to the public. We understand that 
the course has been specially arranged to be of service to 
practical men, and we have no doubt that in Professor 
Kennedy’s hands the subject—on which much enlighten- 
ment is desirable in many quarters—will be clearly and 
exhaustively dealt with. The engineering laboratory at 





University College also opens next week. 
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ence by the great demand for “‘ mild steel.” I would now | afterwards modified to twelve 15-ton furnaces. I had for 
direct your attention to the more recent efforts in the some time been extremely anxious to try the ‘‘ Pernot” fur- 
direction of improvements in which I have been anxiously ' nace, in which I thought I recognised the means by which 
engaged. we—open-hearth steelmakers—might most readily avail 








THE MANUFACTURE OF OPEN-HEARTH 


STEE 


On Recent Improvements in the Method of the Manufacture 
of Open-Hearth Steel.* 
By Mr. James RILey, Glasgow. 

Earty in the year 1875, in a report I then prepared | 
with reference to Siemens Steel Works, I made the | 
following remarks: ‘‘ I am desirous of stating what I hold | 
necessary to be done in order to keep abreast with the | 
Bessemer steel makers in this and other countries. I am | 
convinced that, with existing arrangements and appliances, 
very little, if any, further economy in manufacture can 
be accomplished ; and I am doubtful if we cre not even | 
now beaten by other manufacturers, with the certainty | a 
that this will be the case when the improvements now | co 
being gradually adopted by the Bessemer manufacturers | 
are more fully and perfectly realised. Feeling this, I take 
it to be a matter of life or death to the company that 
many and extensive alterations should be at once adopted; 
and [ have given much anxious thought to the question 
of what should be done in this serious emergency.” | 

At that time nearly the whole of the steel made by the | 
Siemens process was used in the making of rails, and I | 
undertook that if my proposals were adopted I would 
reduce the then cost of rails by about 1/. perton. Un- 
fortunately this could not be done, and we had a lingering, D 
miserable existence until the introduction of ferro-man- 
ganese by our French friends enabled us to turn our atten- 
tion to the production of special classes of steel—tfirst 
plates, angles, &c., for use in ship, bridge, and boiler 
construction, and next material to be used in substitution | 
of the best charcoal iron, then solely used in the manu- 
facture of the finest qualities of tin plates. I need not 
refer at this time to all the many and varied obstacles 
with which we had to contend in introducing what used 
to be called the ‘‘new material ;” many of them have 
been more or less made known to you in the past years. 
Suffice it to say, that the enormous growth of the con- 
sumption of ‘‘ mild steel” for these and other purposes 
enabled the makers of Siemens steel to abandon the un- 
profitable manufacture of rails for the remunerative one 
of which I have just spoken; but earlier in our history 
there was no other outlet for our steel. 

At that time each furnace had a large staff of highly- 
paid men to work it, and yet it was considered very good 
work indeed when 50 tons of ingots were made in one 
week even at the newer and larger furnaces. The total 
cost of labour in the melting shop (including the labour 
at the gas-producing works) was not less than 14s. per ton 
on the ingots made. My desire was to largely reduce 
this excessive cost of labour, as well as the cost of repairs, 
the consumption of fuel, and the standing charges ; and I 
expected to accomplish my purpose by remodelling the 
shop and other arrangements for working, by largely in- 
creasing the capacity of the melting furnace, and con- 
sequently, it was hyped, its productive power. As I have 
said, circumstances, did not then admit of the proposed 
changes being carried into effect, but in the following 
years some of these proposals were carried out (both by 
myself and others), and my expectations were more than 
realised. With a modern 12-ton Siemens furnace, ‘‘ good 
work” requires that 140 tons to 150 tons of ingots shall be | 
made weekly per furnace, while in some ‘ special” cases 
the make has reached 200 tons of ingots in one week from 
one furnace. 

It is perhaps superfluous for me to add that the result 
of all this was that, on the whole, the makers of Siemens 
steel had for a time a fairly remunerative business. 

Recently, however, the demand for these products has 
been more than equalled by the largely increased and 
increasing powers of production, and the competition for 
the business offering has been so keen that the margin 
of profit, becoming gradually narrowed during the last 
two or three years, has now almost, if not entirely, dis- 
appeared. 

At our last meeting in London, in the course of dis- 
cussion on a kindred topic, we were told that if “skill 
and brains” were brought to bear on our operations, the 
cost of making steel plates, &c., could be so reduced that 
we should, by selling more cheaply, create such an in- , 
creased demand that all our works would be kept fully 
constantly, and, it might be, profitably employed. 

That our brains have been sorely exercised during the 
last anxious year or two ‘‘ goes without saying,” but it is 
not for me to say whether the needful ‘‘skill” has been i 
exercised as well, os 





















































































































































I have already referred in brief terms to the improve-| The remodelling of the Blochairn Works, after they ourselves of the basic process, then exciting so much 
ments made by ourselves at our Newton Works, and by | were acquired by the Steel Company of Scotland, gave us attention, and causing some of usso much anxiety. Now 
others in the erection of the newer works called into exist- | the opportunity of embodying in our_newer practice the , the opportunity offered, and the first furnaces erected 
- ee ——$—$——— ——~ | results of our previous experience at Newton, more espe- were two 20-ton Pernot’s, These were hurried on as 

* Paper read at the Chester meeting of the Iron and | cially in the melting department which had to be created. quickly as possible, so that by the results obtained from 
Steel Institute, | My first plans were for a shop with twenty 12-ton furnaces, them I might be guided in deciding what type of furnace 
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floor, so that bogies or wagons could be rapidly passed to 
other departments. The charging floor was, of course, at 
a higher elevation, approached by a slight incline at one 
end of the shop. 

We had so fully realised at Newton the serious disad- 
vantage and loss due to the relative positions of the 
hammers and mills and the melting shop, that we were 
constantly devising schemes to obviate them. 

At Blochairn I made these relative positions such as 
would, I hoped, enable us to transfer the ingots from the 
casting pits to the hammers at a temperature that would 
perhaps allow us to dispense with reheating, or at all 
events to reduce this reheating toa minimum. My hopes 
were not fulfilled. When we tried to hammer the 
ingot with only its initial heat, we either found the centre 
too soft (and it would spurt out when struck by the 
hammer), or, on the other hand, the outside was so cold 
and hard that it cracked, and the slab could only be 
rolled into a defective plate. 

With regard to the charging of the ingots hot into the 
reheating furnace, my purpose was to a large extent 
frustrated by what may seem a trivial cause, but yet one 
which, in reality, was very difficult to deal with. 

The twelve melting furnaces were so many independent 
centres of operation. The men came in on Sunday night 
and charged their furnaces all at the same time, with 
about the same weight of charge, and asa matter of course 
all of them were ready for tapping about the same time 
on the Monday morning, and all through the succeeding 
week, except in so far as this was affected by the slight 
variations in the speed at which the furnaces were work- 
ing. Thus we would have the whole of the furnaces cast 
within a short time of each other, and a crowding of 
ingots to the reheating furnaces; then a long pause of 
twelve or fourteen hours, followed by another rush of cast- 
ing. During the pause, the ingots were, of course, getting 
cold, and as they were mostly of large size, this was a 
serious matter, not alone on account of the cost of re- 
heating them, but because of the cracks which were set 
up both in the course of cooling and reheating. 

It is obvious that the cure for all this was to make the 
furnaces charge and cast in succession; but there were 
many reasons why this could not be done at that time; 
into these I need not now enter. 

I have said that we were incessantly at work on this 
matter of preventing the ingots getting cold, especially at 
Newton, where we suffered more than at Blochairn. At 
last I devised and experimented with what I may term a 
movable set of soaking pits for conveying the ingots to 
the hammers shortly after they were cast. By this means 
I was able to accomplish the hammering of the ingots into 
slabs without reheating. Subsequently, however, my 
directors authorised me to arrange with Mr. Gjers for the 
use of his patent soaking pits, and the outcome of this 
decision has been the practical remodelling of all our 
working arrangements, which I will presently describe. 

Our first intention was to put the soaking pits down in 
convenient relation to the hammers at one end of the melt- 
ing shop, but further consideration led me to determine 
against this course. For two years or so previously we 
had been cogging part of the slabs for plates as a matter 
of necessity, as we had not sufficient hammer power at 
Blochairn to meet all demands. We had found the plates 
made from cogged slabs equal to those made from 
hammered slabs, and with proper mechanical arrange- 
iments we saw that we could make the former at a some- 
what less cost than the latter, especially in the case of 
very heavy slabs. Further, on many occasions I had had 
serious difficulties with the hammermen. Now, having 
arrived at a crisis, I determined, as far as possible, to 
substitute cogging for hammering. 

The most convenient position for the proposed new 
cogging mill and soaking pits seemed to be about the 
centre of the line of melting furnaces, where, fortunately, 
there was an available engine of about sufficient power to 
work the mill. When, however, we came to consider the 
mode of working, I saw that the crucial point was the 
delivering of the ingots to the soaking pits in something 
like regular succession, and I was again brought face to 
face with the old difficulty regarding the casting of the 
furnaces, as well as with the difficulty of conveying the 
ingots from the casting to the soaking pits. We gave a 
great deal of thought to this matter, and I had some 
conversation thereon with Mr. Gjers. At last it was de- 
cided that it would be better to make one central casting 
pit for all the furnaces, with the object of compelling 
successions of casting, and of avoiding the necessity for 
carrying the ingots. This decision also enabled me to 
accomplish another long desired end, which was to obtain 
the advantage due to agitating the steel. Failing Mr. 
Allen’s ‘‘ agitator,” which we could not conveniently use 
in our works, I saw the possibility of adopting the method 
of pouring from one ladle to another, which had been 
so successfully inaugurated by Mr. Gjers at Darlington, 
and this was kept in view as a principal object of the 
changes and alterations contemplated. 

My directors having authorised the carrying out of 
these proposed changes at both the Newton and the 
Blochairn Works, and those at the latter (which were not 
so extensive and difficult as those at Newton) having been 
avout completed, I have now pleasure in directing your 
attention to the diagrams (see page 316) which show our 
new arrangements, and of which Fig. 1 is a transverse 
section or side elevation, Fig. 2 a plan, and Fig. 3 a longi- 
tudinal section or elevation of the melting shop at the 
Blochairn Works. 

The twelve melting furnaces are designated by the letters 
A to M inclusive; the M furnace is sufficiently large to hold 
a charge of 25 tons, all therest are known as 15-ton furnaces. 
In front of and parallel to the furnaces are lines of rail- 
way, of which the nearest runs over the old casting pit, 
which has been filled up except at a few points where it 
has been left open as provision for casting in the case of 
any accident to the machinery in the new arrangements. 





On this railway runs a small locomotive, which moves 
from point to point in front of the furnaces, a special 
carriage conveying a ladle for the steel and a mould for 
the slag. 

A specially-designed hydraulic lift of 20tons power is 
erected between the furnaces E and F and directly over 
the railway just referred to. 

Directly in front of this lift is a 20-ton casting crane of 
ordinary type, except that it is not made to lift. It is, 
however, provided with hydraulic engines for turning it 
on its axis, and also carries on one side a small cylinder 
and ram for turning over the casting ladle after each cast, 
so that any slag or skull may be easily cleared out and the 
nozzle pot may be readily changed. This crane is placed 
in the centre of a semicircular casting pit 40 ft. in dia- 
meter and about 3 ft. deep. 

At convenient points round the casting pit are erected 
three ingot cranes, each capable of lifting five tons, in 
two powers of three tons and twotons each. Between 
the cranes are two sets of soaking pits, each with six 
—_ of differing capacity for ingots of 30 cwt. or 60 ewt. 
each. 

The two outer cranes set the moulds in the pit ready 
for casting, and afterwards strip the ingots and deposit 
them in the soaking pits. 

The centre crane lifts the ingots from the soaking pits 
and places them vertically on the tipping carriage at the 
end of the feed-rollers of the cogging mill. A hy- 
draulic cylinder and ram_ are placed convenient to 
this tipping arrangement. The ram, taking hold of an 
arm of the carriage, turns it down, so that the ingot is 
deposited easily and without shock on the feed-rollers of 
the mill. 

The cogging mill has hollow steel rolls, with 32 in. 
centres, and having edging grooves at each end, the top 
roll being balanced by hydraulic power in cylinders 
placed under the bedplate, and having a lift of 14 in. 

Instead of turning the screws in the ordinary manner, 
the boxes are made to revolve, motion being communi- 
cated from a small Willans engine through a shaft carried 
on the top of the housings, and having two_worms taking 
into wormwheels fixed on the screw boxes. 

Between the feed-rollers of the mill are arms designed 
for handling the ingot, which is turned by them on flat or 
edge und placed in front of the grooves as may be desired, 
the arms being actuated by hydraulic cylinders placed 
under the feed-rollers. 

This mill is in charge of and operated by one man, 
assisted by two boys, one of whom works the screwing 
gear at the rolls, and the other the turning and the feeding 

ear. 

The mill is driven by an engine with two cylinders, 
36 in. in diameter and 4 ft. stroke, and is geared 2} to 1. 
The steam pressure is 90 lb., cut off at three-quarters 
stroke. The rolls make 28 revolutions per minute, and 
have a periphery speed of about 180 ft. per minute. 

A set of hydraulic shears is in course of construction, 
having a working pressure of 1000 tons, and calculated to 
shear slabs 24 in. by 8in. in section. These will be placed 
behind the mill and will have feed-rollers, which will 
receive the slab from the mill and pass it on and through 
the shears to carriages, which convey the slabs to the 
reheating furnaces of the plate mills. 

Having thus described the apparatus, may I now de- 
scribe the modus operandi ? 

The melting furnaces are charged in rapid succession 
on the Sunday night, and on one coming ready for tap- 
ping (about twelve hours later), the locomotive places the 
carriage and ladle in front of the furnace, the charge is 
tapped into theladle, the whole of the steel and slag being 
run into it, while the latter overflows into the slag mould 
on the carriage. 

By this means we save the steel which ordinarily is 
found at the bottom of the slags in the pool in front of the 
furnace, and we have the slag in such a form, and so free 
from steel, thatit is easily disposed of without the neces- 
sity of being broken up. 

Being brought under the lift, the ladle is raised until 
certain brackets or horns, placed on each side of its pour- 
ing lip, come in contact with brackets, attached to the lift, 
and so placed that they keep the pouring lip of the ladle 
in the same horizontal plane until all its contents are dis- 
charged into the second or casting ladle, which is easily 
brought about by continuing the lifting of the ladle after 
the pouring lip ton become stationary in the brackets. 
The casting crane having received into its ladle the whole 
contents of the first ladle, is now moved round over the 
moulds in the casting pit, into which the charge is cast in 
the ordinary manner. 

The time occupied by the operations of tapping the fur- 
nace, transferring the steel to the second ladle, and cast- 
ing into moulds, is fourteen to fifteen minutes, a shorter 
time than is required by the old method. 

You will have noticed that this arrangement for trans- 
ferring the steel obviated the necessity for a lifting casting 
crane. 

This transferring of the steel was a source of great 
anxiety to us all. It was known to us that some method 
of transferring had been tried elsewhere, and had been 
found impracticable. We also knew that the temperature 
of Siemens steel is much lower at the time of tapping 
than is that of Bessemer steel, and it was feared that the 
charge might be so chilled in the operation that it could 
not be cast through the nozzle of the second ladle, or that, 
if this were done at all, a heavy skull would be left in 
the ladle. Neither of these evil results has been ex- 
perienced, the fact being that we have less skull now than 
we had under the old practice. The men know that if 
they cast their charge short of heat this will inevitably be 
discovered, and they will suffer; and the ladles, being 
constantly employed, are kept hotter, so that the first 
steel poured into the second ladle is very hot, and is not 
chilled when it falls on the bottom. After standing about 
20 minutes from casting, the moulds are stripped and 





the ingots placed in the soaking pits, where they remain 
about 55 minutes, being then passed through the cogging 
mill and reduced tothe required section, after which they 
are sheared to the specified weight and passed on to be 
reheated and rolled into plates. 

It may be said, therefore, that the slab. is finished in 
95 minutes—14 or 15 minutes for tapping and casting, 
20 minutes in the moulds, 55 minutes in the soaking pits, 
and 5 minutes in cogging and shearing. 

The advantages of the new casting arrangements are 
very considerable. The whole operation is much more 
under control, and is more methodically carried out ; less 
plant is required in ladles, carriages, travelling cranes, 
and moulds ; the cost in labour is much reduced ; the shop 
is freed from débris, and is cleaner and pleasanter to 
work in. The advantages of the other portions of the 
arrangements—the soaking pits and cogging mill-—are 
great in every way. The cost of labour is largely re- 
duced, that of fuel is saved altogether; the loss of steel 
by reheating is reduced from say 2} per cent. to almost 
nil, our returns showing this loss in the soaking pits to be 
only 0.02 per cent., and, in addition, the indirect econo- 
mies by reason of improved quality of slabs, less defective 
plates, &c., are more important than you would credit if 
I were to venture to state them. 

Besides this, the comfort and orderliness with which 
the work can be done is largely increased, and is appre- 
ciated by the workmen themselves. 

Of the machinery I may state that the cogging mill and 
gear were made at our own works. The large hydraulic 
shears are now approaching completion in the hands of 
Messrs. Tannet, Walker, and Co., who also made the 
casting and ingot cranes. 

I believe I am correct in stating that the latter are 
the finest and most complete cranes which have yet been 
made, either by that or any other firm. They have a 
range of 40ft. in diameter, and are supplied with by- 
draulic turning and racking gear, most admirably de- 
signed, and I am glad to say thaton the whole they have 
proved satisfactory in operation. The ladle lift was 
supplied by Messrs, Fielding and Platt, of Gloucester, and 
isa capital job. 

In conclusion, I have only to say that I desire to 
acknowledge the hearty co-operation and assistance I have 
constantly received from Mr Dick (the manager of 
Blochairn Works) in the course of the extensive and im- 
portant changes which I have briefly attempted to de- 
scribe, as well as from Mr. Packer the manager, and Mr. 
Swaine the engineer, of the Newton Works, in the 
similar operations now in progress at the latter works. 


3RIDGE BurLtpinG IN BoHEMIA.—An old iron bridge has 
just been replaced by one of later construction on the 
North Bohemian Railway, near Kuttenthal. At the 
point in question the line crosses a ravine, 98 ft. deep. 
The span of the bridge was 131 ft. 2in. ; the weight of the 
truss 80 tons. The method of reconstruction adopted was 
to erect each bridge span upon rollers, and then, by 
means of a locomotive, to pull it above the place it was to 
occupy on the top of the old bridge. The span was then 
raised by hydraulic jacks and the rollers removed. As 
soon as the old bridge was removed the new truss was 
lowered a distance of 15 ft. to its final bearing upon the 
piers. Trains were stopped during the operation of sub- 
stituting the new truss, but the total period of stoppage 
was less than forty-eight hours. 

Rattway Brakes.—Colonel Rich has just reported on a 
collision that occurred on July 26 at Wigan Station, on 
the London and North-Western Railway by which three 
persons were injured. After reviewing the circumstances 
of the case and the evidence of several guards and engine- 
drivers, Colonel Rich proceeds: ‘‘ I would strongly re- 
commend the London and North-Western Railway Com- 
pany to adopt one of the automatic continuous air brakes. 
‘The company considered the sectional patent chain brake 
a very good one some years since, when all other un- 
prejudiced persons, who were qualified to judge of such 
matters, considered it a very faulty mechanical con- 
trivance, and in no way suited to the requirements of the 
day; and it does not fulfil the Board of Trade require- 
ments. I aminformed, that the London and North-Wes- 
tern Railway Company, are now adopting for their main 
line trains, a collection of several kinds of patent brakes, 
among which is the Smith’s plain vacuum, with an auto- 
matic arrangement on the last brake coach, by which the 
chain brake is brought into action. The railway inspect- 
ing officers of the Board of Trade were asked by the 
company’s locomotive superintendent to inspect this 
arrangement about two years since, when it was applied 
to the Irish Mail. All the inspecting officers disapproved 
of it, after inspection and consideration. I understand 
that the London and North-Western Railway Company, 
propose to continue the use of the chain brake, on their 
local and branch trains. I would suggest to the directors 
the desirability of giving this matter their consideration. 
The liability they are incurring by using an inferior kind 
of brake, pe Bs oes not comply with the requirements of 
the Board of Trade, and the outlay that the company are 
incurring by fitting their stock with brakes which cannot 
be approved, and which must sooner or later be again 
changed, are serious. The company should be warned, 
by the slight collisions that have occurred on the railway 
with the brake now used, all of which have cost money, 
and many of which would have been prevented by the 
proper use of a good, continuous, automatic brake. The 
automatic air brakes have now been successfully used 
for several years by many of the large railway com- 
panies in the United Kingdom. They meet the require- 
ments of the Board of Trade. If the special train had 
been fitted with a good automatic continuous brake, this 
collision would not have occurred.” 
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THE ALBERT BRIDGE FLOUR MILLS. 

In our issue of September 19th we published on a 
two-page plate sections of the Albert rin Flour 
Mills, Battersea, and we now give a third section 
together with separate views of some of the machines. 
Lhese mills, which have lately been built by Messrs. 
Marriage, Neave, and Co., were planned and arranged 
by Mr. W. H. Williamson, of the firm of Thompson and 
Williamson, milling engineers, Wakefield, who supplied 
the whole of the machinery ; the architectural portion 
of the work is from the designs of Mr. Fred. Bath, of 
London and Salisbury, who superintended the erection 
of the building. These mills have been started with 
the avowed object of competing in the London market 
with Vienna and American flour, and the proprietors 
have spared no expense to render them as perfect as 
possible in every respect. The building is situated on 
a most convenient site on the south bank of the Thames 
between the Albert and the old Battersea bridges, 
with a long return frontage on the dock lately opened 
by Mr. Allen Ransome. Large coasting steamers, 
sailing barges, and indeed any sort of craft that can 
pass the bridges can enter the dock and lie in deep 
water under the hoists, to discharge or to receive cargo. 

The building is divided into three independent 
portions by fireproof walls; these are the granary, 
the wheat-cleaning house, and the mill. The two 
former are shown in the large engraving on the 
following page, and the latter are illustrated by 
two parallel longitudinal sections in our issue of 
September 19. One of those sections shows the 
rows of machines standing next to the wall, and 
the other the rows next to the centre of the rooms, the 
mill being designed to admit six rows in all, three on 
each side of the centre line. The clearest way to de- 
scribe the process of gradual reduction devised by Mr. 
Williamson, will be to follow the wheat through the 
building, explaining the various operations to which it 
is subject, from its entrance, until it leaves in the form 
of flour. The grain is lifted from the barge by a hoist, 
and delivered on the first floor, from whence it is 
sent down the delivery shoot into the basement, to 
have the free dust and dirt with which it is mixed, 
removed by two Barnard and Lea separators, which 
together are capable of dealing with 150 quarters an 
hour. This process effects a rough separation, and 
renders the subsequent operations of mixing more 
healthy for the men, while it also keeps the stored 
grain in better condition. The wheat is next raised 
by two elevators to the top of the building, and is deli- 
vered into vertical distributing shoots which open into 
the varions wheat garners on the floors below. There 
are fourteen of these distributing shoots, and each is 
divided by partitions into four compartments, corre- 
sponding to, and opening into, the four floors below. 
Each compartment is provided with a valve at the top, 
and thus the man in charge of the elevators can direct 
the stream of wheat into any one of the 56 garners 
below him, without descending from the upper story. 
The same shoots serve to draw off the wheat from the 
garners, and to deliver it to the ground floor, where 
it is mixed in the required proportions, and raised 
again by the elevators, to be shot into the mixed 
wheat bins adjoining the walls of the wheat-cleaning 
house. 

These bins communicate with the adjoining building 
by iron slides in the dividing wall, and their contents 
run into an elevator which carries them again to the 
top of the house from whence they descend through 
each cleaning machine in succession, these being placed 
as shown in the engraving, one below the other on the 
various floors. The first is an Eureka zig-zag sepa- 
rator; this removes barley, oats, and other matters 
foreign to the wheat, which then passes over a pair of 
powerful Stopes’ magnets. These arrest all the nails, 
pieces of wire, and other fragments of iron and steel, 
which, if they remained, might damage the grinding 
machinery. Mather’s decorticator is the next machine, 
and consists of three grindstones upon the same 
spindle, each working in a separate trough. The 
wheat is fed into the first trough, and works its way in 
succession through all three, being subjected on the 
way toa powerful scrubbing or grinding action which 
rubs off the beard and all the loose dirt. It then goes 
to the Eureka smutter, or if it be really clean wheat it 
it may go to the smutter first, missing the decorticator. 
Here it suffers a second scrubbing, not so severe as the 
receding, and then it is delivered to a powerful 
Jictor Brush machine, where it is passed in succession 
between four sets of fixed and revolving brushes, 
arranged on a central spindle, and then the cleaning is 
complete, except that a small quantity of cockle seed 
remains to be extracted. If the wheat berry were a 
round plump body like an egg, the cleansing processes 
would not need to be so numerous or so searching as 
these are, but it must be remembered that it hasa 
crease which forms an excellent receptacle for dirt, 
along one side, and it has a beard at one end which 
likewise harbours dust. The first must be brushed 
out, and the latter scrubbed off, before the grain is fit 
to be ground, for since one of the tests of flour is white- 
ness, it follows that every particle of dust that is 





mixed with it takes off a certain proportion of its 
value, 

The cleaned wheat is then lifted by an elevator 
and delivered to one of the bins next the wall of the 
mill. ‘These bins hold from 40 to 50 tons each, and 
are of the same capacity as those for the mixed wheat. 
The grain is drawn from each of these bins by iron 
sluices in the fireproof wall between the buildings, 
and is delivered to an elevator which feeds it over a 
set of magnets to an automatic grain weigher which 
registers every 50 lb. entering it. By means of this 
instrument the miller can tell at what speed the grain 
is passing through his machinery. The wheat next 
goes toa Penney grader on the first floor, where it is 
divided into three qualities by the size of the berries, 
and is then passed to the cockle cylinders where the 
few remaining foreign seeds are removed. ‘The grain is 
then ready for the grinding or rolling process, the two 
smaller sizes going to one mill, and the larger to 
another. 

By reference to our former two-page plate it will be 
seen that the roller mills are arranged six in a row. 
The first two, starting from the left hand, of the row 
next the wall, take the two products from the grader, 
and the remaining four form four successive breaks, 
there being thus five breaks inall. In addition to this 
there is a pair of smooth rolls to flatten out the bran. 
It may be well to explain for the benefit of those of 
our readers who are not familiar with the art of milling, 
that the object of these breaks is not to make flour, 
but to divide the grain into bran and broken wheat 
kernel, known as semolina and dunst. A certain 
amount of flour is unavoidably made in the breaking 
process, but it is kept as small as possible. The semo- 
lina is ground into dunst, and the dunst into flour in 
the smooth mills of the second row. 

The rolls (Fig. 4, page 317) for the breaking operations 
are of the hardest chilled iron and are corrugated. Those 
of the first two breaks lead on with the back edge of 
the groove, and the subsequent breaks with the sharp 
edge. Mr. Williamson also prefers that rolls of the 
earlier breaks should have straight corrugations, and 
those of the latter ones should be spirally grooved, 
and should have a greater differential speed than those 
which precede them. ‘The first set split the grain 
along the crease, the next set break each half 
into two or three pieces, the next carry the divi- 
sion still further, and so on, until at last there 
is nothing in the mill but bran and dunst. Between 
the breaks the grain is subjected to two processes. 
The small quantity of flour which has been made is 
removed, and the broken particles are assorted accord- 
ing to their sizes. Thus the first breakings are elevated 
to No. 1 scalping reel, which is a rotating cylinder 
clothed with plated wire gauze. The flour goes through 
the meshes, and the semolina and broken wheat is de- 
livered on to the sizing machine (Figs. 5 and 6) on the 
floor below. This has five reciprocating screens, sloping 
alternately in opposite directions. The crude product 
is delivered to the first, and the semolina falls through 
it, and is led into the head of the second screen, where 
the largest size of semolina is separated, and so on 
throughout the series of five sieves in each machine, 
the broken wheat falling over the tail of the top sieve, 
which descends to the second break rolls on the ground 
floor, being known as the first shreading. The broken 
wheat carries with it some loose bran, which is removed 
by aspiration as it falls through the hopper of the roller 
mill. 

This process is repeated at every break. Each time 
the loose flour is removed and the remainder of the 
product is divided, according to size, into five qualities, 
the largest running down to the next mill. ‘The final 
delivery is bran, which is cleaned ina bran duster on 
the upper floor, above the scalpers, and is fed into 
sacks ready for sale. The material which passes 
through the sieves is semolina of varying ‘degrees 
of fineness according to the size of the mesh ; similar 
sizes from different machines being mixed together 
ready for the next process, which is carried out on 
centrifugal purifiers. These (Fig. 9) each consist of a 
hopper with an adjustable orifice through which the 
semolina flows in a thin sheet over a convex disc 
mounted on a vertical rotating shaft. The particles 
are carried round as they slide over the disc, and fall 
from its edge tangentially, the heavier being carried by 
the greater centrifugal force to a greater distance, and 
falling into the outer hopper, while the lighter drop 
into the inner one. As all the particles are of the 
same size, having been separated by sieves of the same 
mesh, it follows that the centrifugal purifier divides 
them according to their specific gravities, the heavier 
being the better quality and being used for the best 
varieties of flour. The inner hopper is in rotation, and 
again throws out the semolina, the selection being 
repeated five times in all, At the same time an 
inward current of air, as indicated in the figure by the 
arrows, carries all the particles of cerealin into the 
central trunk and away to the dust room. From the 
purifier the different semolinas are led to smooth rolls, 
with light pressure, to free any adherent bran. 

The resultant flour is dusted out, and the finer 
semolinas thus produced, together with the finer 





varieties obtained in the breaking process, and gathered 
from the scalping reels, are then freed from flour, and 
passed on to other sizing machines to be re-sized, each 
product being separately purified on centrifugal puri- 
tiers, as already explained. The heaviest of these is 
reduced on smooth rolls, and is dressed in Sutcliffe’s 
centrifugal dressing machines (Figs. 7 and 8) producing 
the ‘‘ patent flour.” The next heaviest is made into 
‘* bakers’ flour,” while the third quality, with the soft 
tailings of previous dressings, is again dusted and sized 
on a separate sizer and — purifiers, and is rolled 
and dressed to produce flour of lower qualities. The 
flour is delivered into bins on the second floor, im- 
mediately over the Eureka flour packers, by which it 
is automatically weighed into sacks. 

The boiler house adjoins the granary and also fronts 
the dock ; provision is made for the three boilers in 
all. The boiler, which is of the Galloway type, is fed 
by Vicar’s patent mechanical stoker, and has Livet’s 
system of boiler setting. The chimney shaft is in- 
closed within a tower, and a spiral staircase winding 
round it, communicates with each floor. The tower is 
surmounted by a water tank in which is kept a con- 
stant supply of water, and connected with this Messrs. 
Beck and Co., of Southwark, have fitted fire hydrants 
and lengths of hose on every landing within the tower, 
which in case of fire enables every portion of the pre- 
mises to be reached by fire hose, whilst the tower itself 
is a fire escape from all portions of the premises. 

The engine is of the tandem compound-condensing 
type, capable of 280 indicated horse-power. It was 
built by Messrs. Pollitt and Wigzell, of Sowerby 
Bridge, and the power is transmitted by means of 
square leather ropes from the rim of the flywheel. 
This is a novelty in main driving which is being intro- 
duced by Mr. Williamson. At present five ropes 
14 in. square transmit the whole power required for 
granary, wheat cleaning, and the mill ; each of the two 
former departments can be disconnected from the mill 
by clutches. From the foregoing it will have been seen 
that the operations of the mill are confined as far as 
possible to separate floors. 

In the basement are the main driving shafts ; over 
the ground floor are the roller mills arranged in sym- 
metrical order, fourteen in all, six of which are grooved 
and for breaking purposes. On the first floor the pro- 
ducts from the purifiers, the cockle machine and the 
breakings can all be handled, and the finished flours 
are here taken off by the packers, and can be examined 
separately. Two powerful exhaust fans for working 
the purifiers and the aspirators on the rolls, are in this 
room with wind trunk connections. On the second floor 
arranged in symmetrical order, are nineteen of the 
manifold I. T. purifiers and the three bins for the three 
qualities of flour made. On the third floor are seven 
]. T. sizing machines disposed for convenience of access 
and removal of the sieves. . On this floor three mixers 
are provided for blending flours, as also a bran packer 
(the offals being packed in the upper floors and sepa- 
rate and distinct from the flours). On the fourth 
floor are the four hexagonal scalping reels for the 
breaks with a centrifugal for the fifth break; here 
are also five Sutcliffe centrifugals for dressing the 
various sorts of flour. On the fifth or roof floor 
are three Sutcliffe centrifugal reels for dusting and 
scalping purposes and a large Stanair’s bran duster, 
as also the twelve elevator heads and shafting for 
driving same. 

The machinery throughout is arranged in an orderly 
manner ; the elevators are in perfect line, the spaces 
between them being utilised as passage ways between 
the machines, every reel is accessible on all its sides 
without waste of space, and indeed this applies to 
almost every machine in the mill. 

It remains only to add that in the premises and 
machinery of this firm there is evidence of wide ex- 
perience and judicious expenditure of capital, and 
the whole demonstrates that English engineers and 
millers have determined that the cream of the flour 
market shall no longer fall into the hands of the 
foreigner. 








PUMPING ENGINE AT EASTBOURNE 
WATER WORKS. 

WE give this week a two-page engraving of a com- 
pound pumping engine erected at the Eastbourne 
Water Works by Messrs. Moreland and Son, of Old- 
street, London, E.C. We shall, in an early issue, 
publish further illustrations of the pumping machinery 
at these works, and for the present, therefore, we defer 
giving the descriptive particulars. 








ALNWICK WATER SuppLy.—The water supply of Aln- 
wick having been unsatisfactory during the recent dry 
season, the local authorities have determined to take the 
matter thoroughly in hand, and haveinstructed Mr. J. P. 
Spencer, C.E., of Newcastle-on-Tyne, to report upon the 
subject, and advise them as to the best means of providing 
a sufficient supply, and also with a view of providing ad- 
ditional storage and enlargement of the present water 
works, so as to provide for the increased demands of the 
district. It is expected the report will shortly be sent in, 
and after that the requisite constructional works will be 
commenced as early as possible next winter. 
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THE CONSTRUCTION OF ORDNANCE. 

IN a recent issue (see page 274 ante) we discussed 
in some detail several of the points raised by Mr. J. 
A. Longridge in his book on ‘‘ The Application of 
Wire to the Construction of Ordnance,” and on which 
heisat issue with the Woolwich and other gunmaking 
authorities. These points referred to the employ- 
ment of slow-burning powder ; to the use of a thick 
homogeneous A tube; to the relative merits and 
demerits of the Armstrong and Woolwich systems, 
and to Mr. Longridge’s claim of constructing a 
successful wire gun twenty years ago. In the pre- 
sent article we propose to refer to three other points 
raised by Mr. Longridge. These are: that accuracy 








in shrinking on hoops in a hooped gun, or laying on 
wire in a wire gun, is essential ; that the practice of 
chambering is to be condemned ; and that distinct 
portions should be used for giving circumferential 
and longitudinal strength. 

With regard to the first, Mr. Longridge says that 
accuracy in laying on is essential and practicable. 
Woolwich may think it essential, but does not 
consider it practicable. Sir William Armstrong 
does not think it essential providing the tension 
obtained is in excess of that indicated by theory. 
The latter view appears to us to be quite unten- 
able if we can take Mr. Longridge’s investigations 
on the subject as true, and we certainly do not see 
how they can be contradicted. The wire or coils 
should be put on at such a tension that in firing 
they are strained to the elastic limit of the ma- 
terial. This being done, we have for any particular 
gun the maximum strength compatible with safety. 
If now the laying on tension is in excess of this, when 
the gun is fired, the coils will be strained beyond 
their elastic limit, and we have a new state of affairs 
altogether. The gun in this state may be able to 
stand a greater strain than that for which it was 
intended, in which case there is an excess of 
strength, or else it may be the other way, and so 
be unsafe. Mr. Longridge discusses this in detail, 
and shows what the proper laying on tension for the 
13 in. Armstrong gun should be. It is a great pity 
that the actual tensions of laying on for this par- 
ticular gun are not given, and the comparisons 
made on this basis, although perhaps not much 
could have been deduced from this, as Sir William 
Armstrong trusts to the gun shaking itself into 
place ; a very dangerous proceeding we cannot help 
thinking. 

With reference to the Woolwich view, we can 
quite understand accuracy of laying on being 
impracticable with heavy coils shrunk as has 
hitherto been done, but if the wire construction is 
adopted, this difficulty would exist no longer. 
There can be no doubt that theoretically Mr. Long- 
ridge’s views are correct, and we hope that they 
may have an opportunity of being put to a practical 
test. 

In condemning the practice of chambering, Mr. 
Longridge says: ‘‘ The truth appears to be that 
chambering and air spacing are only expedients for 
reducing the strain on the gun.” No doubt this is 
the case, but why not adopt these expedients, if by 
so doing a greater muzzle velocity can be obtained 
without unduly straining the gun? Let us examine 
the case quoted by him. He gives us the drawing 
of a 13 in. gun unchambered, and shows that with 
413 lb. of powder with a gravimetric density of .9, 
he can produce higher results than with 500 lb. of 
powder in Sir William Armstrong’s chambered gun, 
the only objection being an increase of 25 per cent. 
pressure. It must be borne in mind, then, that his 
gun must be 25 per cent. stronger than the other 
one. Now it will be admitted that there must 
be a limit of strength to all constructions, so the 
question before us appears to be: Given the 
strain that a certain gun can stand, how can we 
get the best results from it—with a chamber or 
without? Mr. Longridge professes to be able to 
build a gun that will stand 33 tons (about) on the 
square inch, that is, the pressure developed by 
powder of gravimetric density .9 (Messrs. Nobel 
and Abel). Now suppose Sir William Armstrong’s 
gun to be so constructed, and the chamber filled with 
powder of gravimetric density .9, we could insert 
here no less than 677 lb. of powder, so that 
if a gun can be made to stand a strain of 33 
foot-tons, then without exceeding this pressure, 
we get a greater effect by chambering it out. 
We have been arguing here on the assumption 
made by Mr. Longridge that heavy charges of this 
density (.9) can be ignited completely before the 
shot starts. As a matter of fact this is not the case, 
and the chambering and air spacing, though they 
may reduce the pressure on the gun by giving more 
room for the expansion of the powder gas, yet at 
the same time they tend to increase it by the facili- 
ties they give for the ignition of the charge. We 
probably could never succeed in getting a greater 
pressure than 30 to 35 tons with powder, but there 
can be little doubt that if guns can be made 
strong enough to stand the strain, explosives will 
not be wanting to give the pressure. As we have 
said before, we hope to see the day when gun-cotton 
or a modification of it may come into use. 

The author's objection to Sir William Armstrong’s 
method of obtaining longitudinal strength by means 
of wires running parallel] to the axis, on account of 


not being able to adjust these ribands to an equal 
tension, dves not seem to us to hold good. If the 
circumferential wires can be laid on with the degree 
of accuracy explained by him, surely the longi- 
tudinal ribands can be treated in much the same 
way. Even if all the wires were not exactly of the 
same tension at first starting, we are inclined to 
think it would be of little importance, as the strain 
on each would be so much below the elastic limit, 
and even supposing one or two to give, there would 
still remain the others. In the case of the two 
supports advocated by Mr. Longridge, if one went, 
the gun would be hors de combat. 

The second objection, namely, the difficulty of 
calculating the exact circumferential tension in laying 
on, when there are non-resisting layers interposed, 
is not so easy to meet, and we are quite unwilling to 
combat Mr. Longridge’s statements on the subject. 
We fail to see ourselves why the non-resisting layer 
should affect the laying-on tension, which we under- 
stand from the formule given to be dependent 
only on: 

1. The internal pressure. 

2. The moduli of elasticity. 

3. The distance of the specific coil of wire from 
the centre of the gun. 

Woolwich appears to be working on much the 
same lines as Elswick in this respect, for we hear 
that the longitudinal strength there, is obtained by 
wrought-iron segments interlaced with the coils. 
In both cases we see endeavours made to provide 
separate material for the longitudinal strength, 
except indeed that the core has to take a part of 
the longitudinal strain. There can be no doubt 
that one material cannot do double work, and since 
we must have an outside covering for the wire, it 
certainly appears to be a good plan to utilise this 
for longitudinal strength. 

We have now touched upon most of the points 
discussed by Mr. Longridge in his valuable work. 
Though a great deal can be said on both sides in 
the way of argument, yet there are many points 
which can only be settled by actual trial. One of 
these stands out strongly. Mr. Longridge proposes 
to give us guns stronger than either Woolwich or 
Elswick profess to make ; he anticipates that he 
will be able to carry out his proposals, and we 
repeat what we said at the commencement of our 
criticism, that the idea is well worthy of a fair trial, 
and we hope to see Mr. Longridge invited to super- 
intend the construction of a gun built entirely on 
his own principles. 








THE WEATHER OF SEPTEMBER, 1884. 

TuHE weather of September commenced cool and 
unsettled, the middle portion became fine and warm 
with mists and dews locally, and the latter part was 
cold, wet, and changeable. Referring to extreme 
positions of the British Isles to which the Isle of 
Man is central, the mean atmospheric pressure and 
temperature were as follows : 


f 


Mean 








ice | Mean Difference | Difference 
Positions. | Pressure, | from Normal.| — from Normal. 
| | ’ 
in. in. deg. | deg. 
North ail 29.80 above 0.04 | 53 | above 1 
South ..| 3002 | , .05 60 | ai 
West ~— 2a | ——— 57} oe 
East <b) SO, OO eh syd 
Central ..| 29.94 | ,, 07 58 | oe 


The distribution and frequency of rain may be 
inferred from the following statement : 











Places. | Rainy Days. | Amount. | ee 
| | in. } in. 
Sumburgh .. el 23 | 4.69 | above 1.19 
Scilly .. ee “af 18 } 2.40 below 1.41 
Valencia an od 21 3.46 » 1.49 
Yarmouth .. a 14 5.05 above 1.90 


Pressure was above the normal value generally, 
but markedly so in the east and central districts, 
where also the excess of temperature was greatest. 
The amount of rain was much above the average in 
the east and north, and much below in the south 
and west districts. The resultant of the daily 
general directions of the winds is from S.S.W., 
though the normal resultant is W. by 8S. The 
southerly direction of the resultant accounts for 
the excess of temperature. During the middle 
period of the month, easterly and south-easterly 
winds were prevalent. The barometer attained 





30.5 in. on the 18th, and fell to 29 in. on the 27th. 
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The highest temperature, 84 deg., was recorded at 
Loughborough on the 17th; the lowest, 33 deg., at 
Brookeborough on the 5th. On the 4th, 1.13 in. 
of rain was measured at Jersey, and 1.02 in, at Yar- 
mouth ; on the next day 2.57 in. was measured at 
Yarmouth, so that in these two days more than the 
seasonable quantity for the entire month fell. On 
the 7th, 1.73 in. was measured at Donaghadee, 
and 1.14 in. at Mullaghmore. Lightning and 
thunder occurred in places on the Ist, 2nd, 4th, 
14th, 2lst. Aurora was observed in the north 
on the 17th and 18th. The heat of the 16th and 
17th was very oppressive, due to the calm and 
moist condition of the atmosphere. An estimate 
of cleardays gives ten to the north and east dis- 
tricts and only three to the south district ; while 
overcast days varied from seventeen in the west to 
nine in the south. The duration of bright sunshine, 
estimated in percentage of its possible duration, for 
the four weeks ending September 29th, was 37 for 
these islands on the whole, Channel Isles 49, east 
England 41, south-west England 39, east Scotland, 
north-west England, and South Ireland 37, south 
England and west Scotland 36, north Scotland 34, 
central England 33, north-east England 32, and 
north Ireland 30. 








THE PHILADELPHIA ELECTRICAL 
EXHIBITION.—No. I, 
By Mr. C. T. Woopsury, Boston. 

Ir is certainly in accord with the fitness of things 
that the city of Benjamin Franklin should hold the 
first Electrical Exhibition in America. On Tuesday, 
the second day of September, the Electrical Ex- 
hibition, under the auspices of the Franklin In- 
stitute, was opened to the public with suitable 
inaugural ceremonies on the part of the civic au- 
thorities, and of the Institute; consisting of an 
address of welcome by the mayor of the city of 
Philadelphia, followed by an oration by William P. 
Tatham, President of the Franklin Institute, after 
which the Honourable Robert E. Pattison, governor 
of the State of Pennsylvania, officially announced 
the Exhibition to be opened. 

Visitors to Philadelphia during the Centennial 
Exhibition of 1876, will remember the station of 
the Pennsylvania Railroad Company in the western 
part of thecity. The large passenger station which 
this company has built in a more central portion of 
the city, has caused them to vacate the station used 
in 1876. This former station is now used for an 
electrical exhibition, in addition to an annexe, con- 
structed for the purpose, and covering about 1} 
acres of ground. The roof of the main portion of 
this annexe is sustained by Gothic arched trusses, 
forming a large hall, surrounded by wide galleries. 
In the centre is a fountain with jets of water play- 
ing in different directions, and the pool environed 
by the verdure of acollection of plants. From the 
roof trusses are suspended arc lamps, which add ,to 
the volume of light from the lamps at the exhibits 
upon the floor, whose perfect illumination gives a 
vivid realism to the varying tints of colour in the 
faces and garb of the numerous spectators present. 

A portion of the old railway station has been 
converted into an audience-room for the purpose 
of lectures upon electrical subjects. Upon the 
walls of one side are painted two large maps, about 
20 ft. in diameter, of the hemispheres, showing on 
this large scale the position of the various sub- 
marine cables in the world. Upon the opposite 
side is a map of the globe according to Mercator’s 
projection and about 30 ft. in height and 55 ft. in 
width. As upon the maps of the hemispheres, the 
various submarine cables are projected; while 
upon other portions of the walls electrical and 
other physical constants are tabulated in figures 
so large that he who runs may read. 

The lectures to be delivered in this hall are not 
confined to the scope of the specialist, nor to au- 
diences of general education and taste, but on cer- 
tain days, lectures are given to detachments of 
children from the public schools. Careful attention 
to the speakers, and close observation of the Exhi- 
bition afterwards, is encouraged by the fact that 
72 prizes of five dollars each are to be given to that 
number of the school-children who write the best 
‘*compositions” upon the subject, ‘‘ What I saw at 
the Exhibition.” Original spelling as well as ori- 
ginal seeing is tacitly encouraged by the fact that 
the notice states that no demerits will be made on 
account of errors in spelling or grammar. 

The boilers supplying steam to the 2000 horse- 
power of engines operating the dynamos are situated 





in a shed outside of the buildings. Some of them 
are the well-known Babcock and Wilcox type of 
boilers, others a Harrison sectional boiler, and the 
remainder are locomotive boilers, some being still 
on their running gear, others upon masonry. 

The term international, as applied to this Exhibi- 
tion, is a misnomer, save as all science is inter- 
national, knowing neither frontier nor race, but at 
the present writing the foreign exhibits are quite 
insignificant. As far as we have seen the only 
foreign entry is in the department of electro- 
metallurgy, and consists of fac-similes of coins and 
medals sent by Messrs. Ready, of London, electro- 
typers to the British Museum. These cases contain 
reproductions ef some of the best examples of die- 
sinker’s art from 400 B.c. to the 17th century. 
Nothing heretofore exhibited in the United States 
has equalled this collection, which presents fac- 
similes whose perfection defies detection. Here are 
examples of medals by Pisano of Italy, the Philip and 
Mary medal (1554) by Trezzo, Charles V. of Ger- 
many (1537) by Reitz, Marie de Medicis by Dupré, 
while especial interest is taken in the medallion of 
a female head by Diirer (1508). It is true that some 
of the most important instruments of precision in 
the exhibits of James W. Queen and Co. and the 
Electrical Supply Company, have been made out- 
side of the United States, and are properly labelled 
with their maker’s name, but they are goods which 
form a portion of the stock in trade of these enter- 
prising houses. If any sin of omission has been 
committed in not citing exhibits foreign to the 
United States, forgiveness is to be expected ; as at 
this time of writing after the Exhibition has been 
open fourteen days, there is no published catalogue, 
official or otherwise, and many unarranged exhibits. 

The synopsis of classitication is well arranged and 
is as follows : 

Synopsis OF CLASSIFICATION, 
Section I. Production of Electricity. 

Class 1. Apparatus for Electricity of High Electro- 
motive Force.—Class II. Voltaic Electric Apparatus.— 
Class III. Thermo-Electric Apparatus.—Class IV. Mag- 
neto-Electric Apparatus. — Class V. Dynamo-electric 
Apparatus.—Class VI. Mechanical Motors ; Steam, Gas, 
Water, Heat, and Wind Engines. 


Section II. Electric Conductors. 

Class I. Telegraph Wires.—Class II. Telephone Wires 
and Cables.—Class Electric Light Circuits.— 
Class IV. Underground Conduits for Electric Conductors, 
—Class V. Submarine Cables.—Class VI. Insulating 
Materials for Conductors.—Class VII. Electrical Joints 
and Connections. 


Section III. Measurements. 

Class I. Measurements of Dimensions.—Class II. Mea- 
surements of Speed, Force, and Energy.—Class III. Elec- 
trical Measurements.—Class IV. Photometric Measure- 
ments. 


Section IV. A.—Applications of Electricity. 
Apparatus requiring Electric Currents of Comparatively 
Low Power. 

Class I. Electric Telegraphs.—Cilass II. Telephones, 
Microphones, Photophones, and Radiophones.—Class III. 
Fire and Burglar Alarms.—Class IV. Annunciators.— 
Class V. Electric Clocks and Time Telegraphs.—Class 
VI. Electric Registering Apparatus.—Class VII. Elec- 
tric Signal Apparatus.—Class VIII. Electro-Medical.— 
Class IX. Applications of Electricity to Dentistry.— 
Class X. Applications of Electricity to Warfare.—Class 
XI. Applications of Electricity to Mining and Blasting, 
—Class XII. Applications of Electricity to Spinning 
and Weaving.—Class XIII. Electrical Traps and Snares. 
—Class XIV. Applications of Electricity to Pneumatic 
Apparatus.—Class XV. Applications of Electricity to 
Musical Instruments.—Class KVL. Applications of Elec- 
tricity to Writing and Printing.—Class XVII. Electrical 
Toys.—Class XVIII. Electrical Conjuring Apparatus. 
—Class XIX. Miscellaneous Applications of Small Cur- 
rents. 


Section IV. B. Applications of Electricity. 
Apparatus requiring Electric Currents of Comparatively 
Great Power. 

Class I. Electrical Illumination.—Class II. Electro- 
Metallurgy.—Class_ III. Other Applications of Electro- 
Chemistry.—Class IV. Storage Batteries and Accumu- 
lators.x—Class V. Electric Motors. Transmission of 
Power.—Class VI. Electro-Magnetic Brakes.—Class VII. 
Miscellaneous Applications of Large Currents. 


Section V. Terrestrial Physics. 


Class. I. Atmospheric Electricity.—Class II. Terres- 
trial Magnetism.—Class III. Apparatus used by Govern- 
ments for Weather Signal Stations. 


Section VI. Historical Apparatus. 
Section VII, Educational and Bibliographical. 
The most complete features of the Exhibition 


very naturally consist of apparatus and appliances 
for electric illumination ; then the Bell Telephone 





Company and the makers of several other telephones 
who are awaiting judicial action in the hope of de- 
cisions permitting them to make, vend, and use 
other methods of the electrical transmission of 
articulate speech than the undulatory current used 
by Mr. Bell. ; 

There are perhaps fewer of the quaint devices for 
showing the adaptation of electricity for miscel- 
laneous purposes than would be expected in an 
exhibition held within the borders of Yankee 
land. 

A few highly polished nickel railings at times give 
spectators who place their hands upon it a charge 
that really startles them. The guilty party who 
touches the switch is so far away that an alibi 
could be proven in a manner that would satisfy the 
soul of old Weller. In the space devoted to the 
Thomson-Houston Electric Light Company, there is 
a table containing a huge electro-magnet, to the coils 
of which the current is slowly given and withdrawn. 
As a consequence, a few harmless nails upon the 
table suddenly start up and with tremulous motion 
approach the shape of branches of trees, and then 
quietly subside. 

In such company it might have been fit to have 
exhibited the harness used by a New England 
College professor, whose researches in other lines 
will receive due credit later in the description of 
articles at the Exhibition. The crupper and breech- 
ing are lined with smooth copper, which is con- 
nected to the terminals of a secondary coil in the 
carriage. When the circuit is closed by means 
of a spring switch operated by the foot of the 
driver, the shock proves a vis a tergo which induces 
the brute to look alive to new efforts. 

The general visitor to the Exhibition, as well as 
the specialist, finds the relics of the early electrical 
inventions to be of great interest. In an anteroom 
of the main hall, are numerous electro-magnets and 
coils made by Joseph Henry in 1827. Four years 
later, he made the first telegraph which received 
by sound; and the same year he constructed an 
electric engine. 

Near by are the original telegraph instruments 
of Samuel F. B. Morse; on one of them some 
garrulous person has announced on a card the 
inventor of the instrument, in a pedantic inscrip 
tion followed by doggerel whose senseless lines are 
even impaired with words in capitals, italics, and 
old English. 

Here we see two frictional electric machines, 
the cards on one stating that it was owned by 
Franklin, the other modestly claiming that it was 
used by him. The bridge between these old ma- 
chines with their glass spheres, and the modern 
Holtz machines may seem a short one, and the 
results of both equally far from applied science, but 
who can measure the service done to mankind by 
Franklin in turning attention to the careful con- 
sideration of electrical phenomena ? 

The Patent Office Department has contributed 
models of early telegraphic inventions by Morse, 
House, and Kirchoff, while the stock printing tele- 
graphs by Edison and others, attract a far more 
wholesome interest than is exhibited by the feverish 
speculators who watch the tape bearing the record 
of market fluctuations, eager to learn whether for- 
tunes grow or vanish. Here we see models of tele- 
phonic apparatus relative to patents of Bell, Edison, 
Dolbear, Gray, and others. 

The great principle which has made possible im- 
provements upon these crude devices of other days 
has been the more precise methods of workman- 
ship, therefore it is appropriate that the standards 
and comparator of the Pratt and Whitney Company 
have been assigned a position in the vicinity. The 
actual reason why they have been placed here is 
because there are no dynamos in the neighbour- 
hood, and it was feared that the possible mag- 
netisation of their steel bars by the proximity of a 
strong magnetic field, might produce some physical 
change which would interfere with the accuracy of 
their dimensions. This exhibit is under the charge of 
Mr. George M. Bond, who is well known as being 
one who, like the Puritan knight, Hudibras, 

‘Can discern and divide 
A hair ’twixt south and south-west side.” 

Readers of ENGINEERING have had an opportunity 
of learning, in the recent publication of Mr. Bond’s 
lectures before the Franklin Institute, of the skill 
and persistent investigation necessary to bring this 
system of standards to the present state of un- 
paralleled accuracy. 

In the adjoining cases are some of the standard 
scales and screws made by Professor W. A. Rogers, 
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of Harvard Observatory, the colleague of Mr. Bond 
in this work for the Pratt and Whitney Company. 
One screw about 1} in. in diameter with a thread 
of +; in. pitch has a linear error of .00003 in. ina 
length of 15 in. ; 

With the hope of avoiding the accidents to person 
and property which have occurred at exhibitions 
and other places where electric lights have been 
used, the Committee have prepared the following : 


Rules for the Installation of Electric Apparatus, at the 
Franklin Institute International Electrical Exhibition, 
adopted by the Committee on Electrical Installation. 

Prefatory. 

The following rules and regulations have been adopted 
for the purpose of securing the highest possible safety 
both to life and property. It is therefore earnestly re- 
quested that all exhibitors will give their hearty co-opera- 
tion in carrying them into effect. 

Rules. 


1. All space granted to exhibitors in the International 
Electrical Exhibition must be occupied in accordance 
with the rules and regulations of the Committee on 
Electrical Installation, and all exhibitors must agree to 
submit to the said rules before such space is allotted to 
them. : ree 7 

2. No circuits shall be run in the Exhibition buildings 
until full plans and particulars thereof are first submitted 
to the committee, and approved by them. 

3. No changes shall be made in any circuits without 
the consent of the Committee. 

4. Any question pertaining to the installation of electri- 
cal apparatus that does not fall within the scope of these 
rules must be referred to said Committee for decision. 

Circuits. 

5. All circuits must be insulated and metallic through- 
out their entire extent—i.e., no ground connections are to 
be used. 

6. The conductors of all main circuits must have such a 
weight per running foot as will enable them to carry the 
current employed without heating. 

7. When circuits are taken from Jarge to small con- 
ductors, and the large conductor carries such a current as 
would dangerously raise the temperature of the smaller 
wire, if accidentally diverted through it, an approved 
automatic safety device must be introduced into the 
circuit of the smaller conductor, whereby the circuit will 
be automatically interrupted whenever the current pass- 
ing through the smaller conductor is in excess of safety. 
Similar automatic safety devices must be used in all 
circuits run in the vicinity of electric light and power 
circuits. 

8. All circuit wires for electric light or power currents 
must be insulated with some approved incombustible 
material. 

9, Circuit wires exposed to moisture must have, in 
addition to their insulating covering, a coating of some 
waterproof material. 

10. No parattined or wax-covered wires are to be used 
in situations or under circumstances where they may be 
exposed to a high temperature. 

11. When the electromotive force of the current ex- 
ceeds 300 volts, the different parts of a circuit outside the 
electro-generator or the apparatus which it energises, 
must not approach one another nearer than 8 in. 

12. Aérial wires must not have a greater drop than 
lft. between points of support. 

13. All circuits are to be run so as to permit ready and 
frequent inspection by the committee. 

14. When practicable, the positive or outgoing conduc- 
tor must be clearly marked so as to distinguish it from 
the negative or return cenductor. 

15. As faras practicable continuous wires must be em- 
ployed. Whenever joints are necessary, they must be 
made in such a manner as to insure a good and durable 
contact, and said joints must afterwards be insulated. 

16. Wires fastened to walls and ceilings must be rigidly 
attached to the same by suitable insulating fastenings. 
In no case will loose loops in the same be permitted. 

17. Where circuit wires pass through walls, floors, or 
ceilings, a special insulating, incombustible tubing must 
be used to incase the wire. 

18. All electric light and power circuits must be tested, 
as often as the Committee may direct, for accidental 
grounds or contacts, and if such are found, the currents 
shall in no case be permitted in such circuits until such 
ground or defects are removed. 

19, No circuits shall be placed underground within the 
building. 

20. All underground conduits, in use as such, must be 
placed outside the main building, as may be directed by 
the Committee, and all circuits connected therewith must 
be provided with safety devices. 


Systems of Electric Lighting. 


21. Dynamo-electric machines must in all cases be 
thoroughly insulated from the ground, and be surrounded 
by a railing so as to prevent the approach of the public 
nearer than 2 ft. 

22. All dynamo-electric machines must be furnished 
with means to prevent the dangerous heating of their 
coils on the extinguishment of part of their lights, and if 
such means be not automatic in action, a competent 
person must bein charge of the machine while it is run- 
ning. 

23. Electric arc lamps must be provided with an auto- 
matic switch or cut-off, so that the lamp will be automa- 
tically cut out from the circuit whenever the current tra- 
versing its coils reaches a dangerous limit. 

24. All electric are lamp-frames must be insulated and 





provided with a hand switch to cut out the light when so 
desired. 

25. All electric arc lights used in the building must be 
protected by glass globes, furnished with a wire netting 
outside the globe, to keep the globe in place in case of 
accidental fracture. Broken or cracked globes must be 
promptly replaced by sound ones. The bases of the 
globes must be inclosed so as to prevent the fall of heated 
particles. 

26. A suitable device must be placed on all are lamps 
to prevent the fail of the lower carbon, on the failure of 
its holder. 

27. The Committee reserve the right to adopt special 
preventives in all cases where the safety of the public 
seems to demand it. 

28. The Committee reserve the right to modify these 
rules in particular cases where it is considered that cir- 
cumstances warrant such modifications. 

29. In all cases requiring prompt action, the exhibitors 
must be governed by the decisions of the electrician until 
the matter can be acted upon by the Committee. 

In conformity with Sections 5 and 18, the circuits 
are tested with a Woodbury testing apparatus which 
consists of a Siemens armature in the field of a 
battery of five permanent magnets. There is no 
commutator, and the alternating current passes 
through the coils of a polarised electro-magnet 
whose armature vibrates a striker between two 
small bells, whenever the circuit is complete. At 
the end of the case are two reels, each of which 
contain steel tapes (.002 in. in thickness and 4’; in. 
in width), which form flexible conductors, which 
are connected to objects by means of spring clips 
at their ends. The driving wheel and reels are 
turned by means of a crank, which is held at one 
side by a spring clip when not in use. The arma- 
ture is wound to 400 ohms resistance with 6000 ft. 
of No. 40 wire. The whole is contained in a 
hard rubber case 1} in. thick, 4 in. wide, and 8 in. 
long, and weighs 3 lb. 

The bells will ring when the external circuit has 
a resistance of 7000 ohms. The difficulty in using 
certain forms of magneto-telephone call-bells has 
been that the discharge of the static charge on the 
surface of the conductors has been sufticient to ring 
the bell when there was no ground connection to 
complete the circuit when testing an electric light- 
ing system for grounds. This instrument contains 
certain features to guard against this result, anda 
static charge of a micro-farad is necessary to ring 
the bell in that manner. 

Some measurements of one of these testers gave 
the following result, with a resistance of 400 ohms 
in the circuit. 


Revolutions of | Electromotive , 
Crank Force in — te 
per Minute. Volts. simperes. 
60 2.00 0050 
120 3.96 0099 
180 6.04 0151 
210 7.96 .0199 








THE ELECTRICAL CONFERENCE AT 
PHILADELPHIA. 


Ox Monday, September 8, the conference of 
Americian Electricians was opened in the Lecture 
Hall of the International Electrical Exhibition, in 
the presence of about 800 persons. To the oppres- 
sive heat, under which the members of the British 
and the American Associations, and the visitors to 
the conference, suffered equally, must, perhaps, be 
ascribed the absence of success which characterised 
the meeting. With the cooler weather of the follow- 
ing Thursday night, the meeting of the American 
Association closed, and most of the members left, 
so that the welcome change did not work much 
benetit for the conference. 

The conference was called under an Act of 
Congress, authorising the President of the United 
States to nominate a Commission, which was to 
issue invitations to a national meeting of electricians 
to be held in connection with the Electrical Exhibi- 
tion at Philadelphia, that is, under the auspices of 
the Franklin Institute. The Commission comprised 
the following members of the executive committee : 
Professor Henry A. Rowland, of the John Hopkins 
University, Baltimore, President ; Professors Snyder 
and Barker, of the Philadelphia High School Obser- 
vatory and University respectively, secretaries ; 
Dr. William Wahl, of the Franklin Institute ; and 
Professor Simon Newcomb, of the U.S. Almanac 
Office, Washington ; Professor Brackett, of New 
Jersey College ; Mr. R. A. Fisk, of San Francisco ; 
Professor B. Willard Gibbs, of Yale College, New 
Haven ; Professor Houston, of Philadelphia; Pro- 
fessor Trowbridge, of Harvard College, Cambridge ; 
Professor Van Dyck, of New Brunswick ; and Pro- 





fessor Charles Young, of Halstead Observatory, 
the retiring president of the American Association. 
The Commission had issued invitations to more 
than 150 United States electricians, as well as to a 
number of Canadian and English engineers. 

When the conference would meet was apparently 
involved in mystery until Monday, the 8th ult., 
when it was suddenly announced for the afternoon 
of that day. The duration of the conference was only 
determined by the meeting itself towards the close. 
At the opening ceremony, Professor Newcomb rose 
to introduce the President, Professor Rowland, 
with a few appropriate words. Professor Rowland 
seemed determined upon a thorough research into 
the antiquity of scientific investigation. He began 
with Archimedes, who, 2000 years ago, gave us the 
lever and the pulley, and the laws and applications 
of hydrostatics and specific gravity ; who destroyed 
the Roman ships and collected the sunbeams. 
After paying the tribute due to that great philo- 
sopher, Professor Rowland eulogised the power of 
knowledge and the reward of earnest study. ‘‘ If 
the world would only pursue those things,” he said, 
‘* which are high, and right, and noble, its reward 
would not be confined to the mindsof men. Physical 
rewards await it as well, and disease, that principal 
cause of human misery, would almost pass away 
when the effect of inheritance from the present 
generation had passed. So the pursuit of pure 
science brings not only the rewards I havementioned, 
but the physical rewards of applied science, and the 
pursuit of applied science gives wealth which may 
again be employed to further pure science. So the 
two react on each other to produce that perfect 
whole, modern science, pure and applied. This 
moral law of the universe is well illustrated by the 
well-known story of Solomon. . . . So the world, 
when it chose knowledge and truth above all things, 
acquired, nci only the treasures of pure theoretical 
science, but also the wealth, and riches, and honour 
which come from applied science, such as the world 
has never seen before, and could see in no other 
way.” 

After this characteristic deviation, Mr. Rowland 
returned to facts and names, passing at one step 
over 1800 years, from Archimedes, to the father of 
electrical research, Dr. William Gilbert. His rapid 
review soon brought him to modern names, and 
comparative and absolute measurements, and then 
he moved in the realm of theory—into regions 
where very few of the audience could trust them- 
selves, and where we cannot follow unless by 
repeating hisown words. ‘‘ Electricity is not force, 
not energy; it must be more of the nature of 
matter ; and, as we never have been able to separate 
electricity from matter, electricity is a property of 
matter. The theory of matter includes electricity, 
magnetism, and light ; it includes gravitation, heat, 
and chemical action ; it forms the great problem of 
the universe. When we know what matter is, then 
the theories of light and heat will also be perfect, 
and then only shall we know what is electricity, 
and what is magnetism.” Professor Rowland con- 
cluded with an earnest appeal to the country for 
the culture and support of both pure and applied 
science. Amid a general applause following this 
able address, Sir William Thomson, as vice-pre- 
sident, addressed the meeting, after which it 
adjourned to the following afternoon. 

Routine business made little progress during the 
second meeting. Lieutenant Greely, of Arctic fame, 
had been announced to speak, together with Lieu- 
tenant Allen and Professor Abbe, on behalf of the 
United States Signal Service. Professor Abbe, 
however, had to express his regret at the absence of 
his colleagues. He presented a letter from General 
Hazen, analysing the work of the Signal Service, 
and its proposed extensions. The matter was 
referred to a committee, to submit a preliminary 
report in three months, either directly to the 
conference or to the commission. Professor 
Trowbridge then moved for the adoption of the 
ohm, as defined by the Paris Congress. Sir William 
Thomson related that different opinions had pre- 
vailed at Paris, but that ultimately the length of 
the mercury column to represent the standard of 
resistance, had been fixed at 106 centimetres, 
although Lord Rayleigh’s and Glazebrook’s experi- 
ments yielded a figure by about one quarter per 
cent. higher. As the very exact determinations of 
the ohm made by Professor Rowland were by 
about two-tenths below the 106, Sir William trusted 
that the Americans would readily accept this ohm. 
In this Sir William was corrected by Professor 
Rowland, who stated that his first researches had 
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indeed given those lower values, but that his latest 
experiments and investigations, which were not 
entirely completed, closely agreed with Lord Ray- 
leigh’s calculations. Professor Kimball gave a short 
account of those investigations, in which he has 
assisted Professor Rowland. The system employed 
is a modified Kirchoff method, using coils one milli- 
metre thick, and 25 centimetres apart. Professors 
Rowland and Kimball have satisfied themselves to 
one part in three thousand, that the B. A. unit 
equals 9.864 absolute units, and that the specific 
resistance of a column of mercury of one metre 
length, and one square millimetre section, is .9539 
B. A. units. These two combined resistances yield 
106.278 centimetres as the length of the mercury 
standard of resistance. As the Paris units, the 
ohm, the ampere, and the volt are practically al- 
ready in use in America, the conference resolved 
to recommend to the Congress of the United States 
the legal sanction of these standards. The light 
and the power standard questions led to a somewhat 
irregular debate. Professor Trowbridge, as referee, 
did not favour the theoretical and costly light 
standard of M. Viole, which the Paris Conference 
legalised after a lengthy discussion, chiefly in default 
of anything better. The proposal of Dr. Werner 
Siemens promised better for the practical electri- 
cian, but reasonable objections had been raised to 
it, and it would be best to refer the matter for the 
present to a committee, to await the results of 
exhaustive tests that are being contemplated. The 
same resolution was passed with regard to the watt, 
and the new metric horse-power of 1000 watts, 
which Mr. Preece proposed, when this matter 
was settled so far as this conference is con- 
cerned. Several members opposed the suggestion 
of committees, unless preliminary reports were 
to be presented during the sitting of this 
meeting. Motions were lost on one side of the 
large hall, only to be brought forward again from 
the other, until Professor Graham Bell rose to 
state that they wished to hear a little more 
about the motions upon which they were re- 
quested to vote. Under these circumstances, the 
suggestions and invitations of Professor Tatham, 
President of the Franklin Institute, to repair to 
the hall of the Franklin Institute, was warmly 
cheered, and a motion for the adjournment of the 
meeting immediately carried. 

Professor Snyder opened the Wednesday morning 
sitting at the Franklin institute by recommending 
the establishment of an international bureau for the 
fixing and verifying of physical standards. Stan- 
dards of length and mass have been fixed in the 
United States by the Coast Survey. The Lake 
Survey has also taken up the standards problem, 
and some Government offices and private and public 
institutions have further determined and reproduced 
standards ; but all the isolated efforts ought to be 
united, and the Government ought to make stan- 
dards of all kinds accessible to every one. Professor 
Snyder therefore suggested that Congress should 
remit the determination and reproduction of stan- 
dards to a special department, which should be 
supplied with a laboratory to carry on original re- 
search. Professor Rogers, of Harvard College, 
designated the general desire for Government action 
as neither creditable to the State nor to the people, 
but believed that it must be admitted that the 
interests of the nation would best be watched by 
placing the matter under Government control, yet 
with perfect freedom of action. Professor Hilgard, 
Superintendent of the Coast and Geodetic Survey, 
Washington, made a long statement, the pur- 
port of which it would be difficult to define. 
Although expressing himself in favour of a national 
bureau (the international did not meet with much 
approval), some of his remarks, that the Govern- 
ment did quite enough when making the use of the 
metric measures optional, and that no standards 
can be defined by legislation, admit of an entirely 
different interpretation. Lieutenant Allen, of the 
Signal Service, contributed a very interesting paper, 
which had, however, little direct bearing upon the 
question before the meeting, the desirability of a 
standard bureau. His exact and minute researches 
into the accuracy and reliability of air, mercury, and 
alcohol thermometers at different temperatures, how- 
ever, did not fail to impress the conferees with the 
necessity of having proper means and apparatus for 
the division of temperature and standards—a task 
which is generally not thought to involve particular 
difficulties. A motion that the paper should be 
printed in extenso wascarried. Professor Newcomb 
urged that there was no real antagonism between 





the speakers, and that specially appointed scientists 
who know the responsibility cast upon them, 
would best perform their task. Sir William Thom- 
son added some more illustrations to the cases 
of inaccuracy in thermometers, which Lieutenant 
Allen had mentioned, and which are far surpassed 
by the inaccuracy of electrical instruments; if 
America should precede England in letting the 
people benefit by the investigations carried on in 
the laboratories of Harvard College, Cambridge, 
of MM. Mascart and Helmholtz, then England 
would have to send her instruments over to 
the States to get them verified and adjusted. Mr. 
Preece emphatically protested against this idea of 
Sir William Thomson. In England, he remarked, 
we are quite as sensitive to Government interference, 
but we always are glad to avail ourselves of Govern- 
ment aid if we are in trouble. The American 
Government will have to be pressed as the English 
Government was pressed by the British Association 
Committee until at last they have joined the Bureau 
International. It was ultimately resolved that a 
committee should be appointed to draft a motion 
to be placed before Congress. The report of this 
committee, accepted on Friday, runs to this effect : 
‘That this conference deems it of national import- 
ance that Congress, in pursuance of its constitu- 
tional authority to fix a standard of weight and 
measures, should fix standards of electrical measures, 
and in order to secure the use of such standards, 
should establish a bureau charged with the duty of 
examining and verifying instruments for electrical 
and other physical measurements.” We may now 
leave this subject, which excited much disagree- 
ment, and which was repeatedly referred back to 
the committee, although the gist of the motion was 
probably generally approved of. Among the other 
speakers upon the question we will only mention 
Professors Abbe, Keith, of New York, Kogle, and 
Silvanus Thompson. Many irrelevant points were 
introduced into the debate ; Professor Fitzgerald, 
for instance, at a late stage of the debate, alluded 
to pure water and milk standards. 


(Zo be continued.) 








ELECTRIC LIGHTING AT THE INTER- 
NATIONAL HEALTH EXHIBITION. 
No. VII. 


Over two thousand of the incandescence lamps 
in the Health Exhibition are the manufacture of 
Messrs. Woodhouse and Rawson, of 11, Queen 
Victoria-street, E.C., and are specially notable in 
that their performance marks a step in the only 
direction in which a substantial decrease in the 
cost of the electric light can be expected. The 
price of fuel and the amount consumed to provide 
a given amount of power are not likely to be 
lessened, nor is it probable that the efticiency of 
the dynamo, which is already above that of most 
other machines, will be improved. Thus of the 
three conversions of energy, which usually obtain 
in the production of the electric light, namely heat 
into mechanical motion, motion into electrical 
current, and current into light, the former two 
offer little scope to the inventor in search of 
economy, and it is the last only which invites his 
attention. 
lamp represents a miserably poor proportion of the 
current energy consumed by it ; and it is generally 
understood that 3 to 4 watts are required per 
candle-power at a degree of incandescence which 
permits of a reasonably long life for the filament. 
This, however, is rather a loose method of stating 
such an important condition, and as the light varies 
as the sixth power of the current, a very slight alter- 
ation in the energy consumed in the lamp, above 
the amount required to bring it to incandescence, 
makes a material difference to the light produced. 
It is, however, the practice of manufacturers to 
state that the lamps give so much light with so 
much current passing through them, with such a 
difference of potential at the terminals, and when 
this is reduced to watts, per candle-power, the 
quotient is usually from 3to4. The lamps exhibited 
by Messrs. Woodhouse and Rawson are guaranteed 
by them to consume only 2} watts for every candle 
power of light that they emit, and thus a saving is 
effected of at least 25 per cent. The economy not 
only affects the fuel bill, and the cost of attendance 
and supervision, but also the first outlay for engines, 
dynamos, and leads, and the heavy annual amount 
that must be charged against the plant for interest, 
depreciation. and amortisation. This is one of the 


The light emitted by an incandescence | jy 





most serious items in electric lighting. The re- 
maining charge, that for renewal of lamps, is of 
course unaffected, as it is not professed that the 
new filament has a greater durability than the 
ordinary one. Unfortunately the period of light- 
ing at the Exhibition only amounts to about 500 
hours, and hence is not sufficiently extended to 
form a test on this point, which is, of course, one 
of great importance to a consumer. 

The whole of the western side of the Exhibition 
ground is lighted by these lamps, the current being 
supplied by the large Ferranti generator. Be- 
ginning at the entrance to the Aquarium they 
extend through it and some of the adjacent annexes 
as faras the club dining-room over the Western 
Quadrant. They are carried in several different 
forms of fittings, but are all characterised by the 
same general appearance, the outline of the filament 
being lost in a glowing ball of light, which appears 
to fill the centre of the globe. When the lamp is 
examined cold it is found that the filament is com- 
posed of a ribbon or tape of carbon bent into a 
horseshoe form, the plane of the ribbon being at 
right angles to the plane of the horseshoe. The 
method of manufacture is kept secret, but it is 
understood that most of the carbon is deposited, 
and is not structural. The lamp-holder has already 
been illustrated in these columns,* and consists of a 
boss or bulb of wood or vulcanite traversed by two 
conductors. These, at the outer end, have binding 
screws for connection to the main leads, and at the 
end nearest the lamp they terminate in short spiral 
springs, which hook on to platinum loops on the 
lamp, as in the well-known Swan holder. These 
springs are kept in tension by three elastic fingers, 
which project from the holder and stand at equal 
distances around the lamp, pressing against the 
bulb and tending to force it away from the springs. 
This form of holder gives a very firm contact with 
the platinum loops, and maintains it effectually 
against all vibration, such as may arise from danc- 
ing and the slamming of doors. 

In addition to lamps of the kinds used in general 
illumination, Messrs. Woodhouse and Rawson make 
others of a smaller size for particular purposes, 
with a special ‘ hair filament” which consumes only 
1} watts per candle-power. One of these fitted to 
a laryngoscope is illustrated on the opposite page. 
The instrument consists of an ebonite handle carry- 
ing at one end a pair of terminals and at the other 
a small lamp and an adjustable mirror. The 
button in the centre serves, when pressed, to switch 
the lamp into circuit. The current is generated by 
a three-cell battery of a modified Leclanché type, 
which will maintain the filament in incandescence 
for ten minutes at a time, after which it must be 
allowed to rest and depolarise. Ten minutes, how- 
ever, is more than ample time for the internal 
examination of a throat, at least the patient would 
probably feel it to be so. Below we give a list of 
Messrs. Woodhouse and Rawson’s lamps : 
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Extra special surgical | Bby 4 
Special surgical ee ar . bony v8 
Round a. ee ; 
at ” 
Fairy lamps”... 

2 to 3 C.P. lamps 
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” ” 1} 


7 
10 
15 iy 

(38, 40, 45 
- 48, 50, 52 


low, E.M.F. 
(54, 58, 60 


20 ” 
20.P. lamps, high, E.M.F.) 100, 105, 110 
25 C.P. lamps .. ne i 40 to 100 

b ” oe she A Do. 


100 Do. 


A large assortment of fittings are displayed by 
the firm on a stand in the west corrider. These 
comprise ammeters and voltmeters, switches, cut- 
outs, and the like. The first are distinguished 
by having no permanent magnets, so that their 
constants are not liable to variation, and con- 
sequently their scales can be marked in amperes. 
A very ingenious means of determining the 
maximum current which shall be transmitted along 
a conductor, for instance, the wire leading from a 
street main into a house, is provided in Cunyng- 
hame’s adjustable magnetic cut-out. This consists 
of a pivotted frame carrying two contact pieces 


* See ENGINEERING, vol. xxxvi., page 440. 
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which dip into two mercury cups. The current is 
led by a fixed conductor into the first cup, traverses 
the frame to the second cup, and then passes 
round the convolutions of an electro-magnet fixed 
behind the frame. The attraction of the magnet 
constantly tends to pull over the frame and raise 
the contacts out of the mercury, thus breaking the 
circuit. The position of the two and the weight of 
the frame are so adjusted that the latter does not 
move until the current exceeds the amount for 
which the apparatus is set, when the frame suddenly 
moves and the circuit is interrupted. The frame 
normally rests against an adjustable stop, and 
can be fixed at a greater or less distance from 
the magnet, and thus the maximum current then 
can be allowed to pass may be varied very con- 
siderably. 

This instrument can be modified so that it will 
come into action when the electromotive force, and 
not the current, exceeds the normal. In such case 
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the magnet is wound with a coil of high resistance, 
and is placed between the two conductors the poten- 
tial of which is to be governed. The main current 
passes through the mercury, and when the frame is 
lifted the current is broken. 

The switches which are exhibited, are of very 
simple construction and cannot fail to be compre- 
hended by the most unskilled attendant. Each 
consists of a fixed jaw and a sliding tongue-piece, 
which is pushed into the jaw to make contact, and is 
withdrawn from it to break the circuit. The tongue 
is of moderately thin brass plate, about Zin. wide, 
and at the end which enters the jaw it is doubled 
back into a hook, which has to be compressed when 
it is pushed home. By this arrangement the con- 
tacts are subject to astrong rubbing action, and are 
held in firm union, while so much force is required 
to draw them apart, that the two are separated 
suddenly and completely. When a number of these 
switches are used to connect the main lead to branch 





circuits they are mounted side by side on a board. 
The tongues are held in a common guide which re- 
ceives the current, and the jaws each form the 
terminal of a separate sub-circuit. 

At the same stand a large variety of terminals 
of all kinds are shown. Three, of a special make, 
are illustrated below. In these the screw is 
slotted from top to bottom, so that the lead can be 
laid into it with ease and certainty. Even if it be 
of too large diameter to enter, it can be flattened 
by hammering, and then be inserted edgeways. 
Two of the terminals illustrated have nuts which 
clamp directly on to the conductor, and the third 
has a die piece which travels up and down with the 
nut, and makes a long contact with the upper side 
of the lead. Messrs. Woodhouse and Rawson 
manufacture all kind of electric light apparatus, 
and their stand contains numerous specimens of 
carbons, batteries, safety junctions, conductors, 
and all the other requisites of complete installa- 
tion. 

One of this year’s novelties at the Health Exhibi- 
tion is the Bernstein or Boston incandescence lamp, 
which differs from all others in the peculiar forma- 
tion of the carbon conductor, which is not a fila- 
ment, but a hollow carbon tube. This tube is 
prepared by carbonising an extremely fine hollow 
ribbon of woven silk. The advantages claimed for 
this lamp are a considerable increase of the illumi- 
nating surface, and a high efficiency. According 
to measurements taken by the Scientific Com- 
mission at the Vienna Exhibition, the mean 
efticiency of the Bernstein lamp is 294 candles per 
horse-power. There are two installations of these 
lamps in the Exhibition, the first in the Central 
Gallery, and the second in the machinery bar. The 
first includes 38 lamps of 90 candle power each 
arranged in two parallels of 19 in series, each lamp 
taking 50 volts and 4.5 amperes. The current is 
supplied at a potential of 950 volts by a Hoch- 
hausen dynamo running at 1100 revolutions, and 
delivering its current into main leads composed of 
seven strands of No. 18 wire, from which there 
branch service leads of seven strands of No. 20 
wire. Inthe machinery bar there are 40 lamps of 
50 candle power, arranged in 10 parallel, four in 
series, each lamp taking 25 volts and 4.5 ampéres. 

These figures show an efficiency of 2.5 watts per 
candle in both series of lights. 

Dr. Maier, of Blenheim Street, New Bond Street, 
W., represents the makers of the Bernstein lamp in 
this country, and we are indebted to him for the 
above particulars of its efficacy. 








METALLURGICAL NOTES. 
Tue Use or Water Gas, 

In Stahl und Eisen (1884, No. 6), V. Ehrenwerth, 
writing of the relative merits of water gas and ordi- 
nary producer gas, comes to the conclusion that for all 
the main metallurgical uses there is at present no 
prospect of the water gas being introduced and super- 
seding the other, the chief reasons given being that the 
plant for production of water gas is considerably more 
costly than ordinary producers, and that the gas from 
the latter already allows of the production of tempera- 
tures sufficient for the requirements, and as high as 
our furnace materials can stand with advantage. 
Nevertheless, he considers that water gas has a great 
future in some special industries, because it enables us 
to obtain high temperatures without previous heating 
of the gas and air, and these high temperatures can 
also be obtained with a flame less liable to cause 
oxidation. The gas is in use at Essen for welding with 
great advantage. For domestic firing, the only great 
advantage of water gas over ordinary producer gas 
would be the much smaller mains that could be used 
for conveying it. But taking this into account, and 
comparing the relative costs of water gas and ordinary 
illuminating gas as now laid on for domestic use, the 
conclusion is that water gas is rightly called the ‘‘ fuel 
of the future.” But it must be rendered strong-smell- 
ing, so that danger of poisoning and explosions, from 
undetected leakages, may be less than would be the 
case with an almost odourless gas. 


AMERICAN LEAD AND SILVER Works. 

A writer in the Berg und Hiittenmdnnische Zeitung, 
describing a tour he made among the principal lead and 
silver works of America, is very much struck by the 
excellent arrangements he saw in many of them for 
desilverising lead. In some of these works, by carefully 
adapted plant, the manual labour is reduced to a 
minimum, arrangements being such that the lead passes 
from one stage to another of the process wholly by 
gravitation and without being handled at all. Indeed 
the best of these plants are as systematically and 
efficiently erected, with regard to the objects in view, as 





are those in the much more imposing industry of iron 
and steel. The arrangements in question may well 
strike the writer as excellent in comparison with most 
of those in similar works in Germany, where in many 
instances, even where works have been comparatively 
recently much modified, operations are carried on in a 
manner anything but economical or practical. The 
process in use in almost all American works for extract- 
ing silver from lead is that by means of zinc, only 
one works of any importance having used another 
process, the Rozau or steam Pattinson method. 
The leads worked are almost always too impure for 
use direct in the extraction process, and have to be 
first of all purified in large reverberatory furnaces, 
“softening” or ‘‘improving” furnaces. These are 
so placed that the purified lead from them can be 
tapped down direct into the large cast-iron pots, in 
which the desilverising takes place by successive addi- 
tions of zinc. The pots usually hold from 20 to 25 
tons of lead, and it is mostly the practice to have the 
furnaces of a corresponding capacity, so that a furnace- 
charge, after purifying, frees one pot. But in one case 
named the furnace holds 65 tons of lead, or three-pot 
charges. This is a very large amount of metal to have 
in hand at one time, and in case of the lead breaking 
out, as sometimes occurs, must cause a serious ‘‘ mess.” 
(The largest furnaces of this class in use in this 
country hold about 35 tons.) These furnaces are 
nearly always built with rivetted wrought-iron pans, 
lined with firebrick, to contain the lead; the pans 
being supported on iron rails, and freely cooled all 
round by access of air. In some cases water cooling is 
applied to the outside of the pan. After extraction of 
the silver the lead is purified from the zinc remaining 
in it (from 4 to ? of one per cent.) by oxidation in fur- 
naces similar to the ‘‘ softening furnaces ” as above. 
In some works it is tapped from the furnace into a 
pot, and finished by being ‘‘poled” with green wood, 
while in others steam is passed into the lead for the 
same purpose. But as lead can be freed from zinc 
perfectly by simple oxidation in the furnace, it ap- 
pears to be quite superfluous either to pole or to 
steam it. The lead from the pots again passes by 
simply tapping down suitable launders into the fur- 
nace for removing the zinc, and from this furnace 
again either into pots or direct into the pig moulds. 
In some cases the lead is drawn from the furnace 
by means of a syphon, but it is more usually tapped 
through a spout. Whether direct from the furnaces 
or from a pot into which the furnace is first discharged, 
the pigs of market lead are generally cast by means of 
a pivotted launder working over a large semicircle of 
iron_moulds, but an arrangement is also in use whereby 
the moulds pass under a fixed spout by means of a 
revolving table or frame. The alloy of silver-lead- 
zine obtained in the process of silver extraction, is in 
America universally treated by distillation in plumbago 
retorts. The furnace generally in use for this operation 
is the very ingenious one introduced by Faber du 
Faur, in which the whole furnace body, being hung 
on trunnions, can be tilted over after each operation 
to empty out the residual silver-lead, without in any 
way disturbing the fire or the retort, which latter is 
thus much less liable to injury. Excellent as are these 
arrangements in American works for the economical 
handling of large quantities of lead, itis probable that 
they are quite equalled by a few of the best establish- 
ments in this country. Notably, there are one or two 
plants at work on the Rozau process, in which mecha- 
nical appliances for saving of labour have been brought 
to very great perfection. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 19, 1884. 

THE slight improvement in two or three branches of 
the American iron trade, noted last week, still con- 
tinues, but the general condition of things is rather 
disheartening for this time of the year. The blast 
furnace owners, though unwilling to agree to any 
organised restriction of production, are gradually de- 
creasing the output ; this has had a favourable effect, 
and production is now very little in excess of the de- 
mand, and prices consequently are firm, and may 
advance a little for some kinds. Average sales of 
good makes, in 100 to 500 ton lots, are being made at 
19 dols. to 20 dols. for No. 1 foundry, 18 dols. to 
19 dols. for No. 2, and 17 dols. to 18 dols. for grey 
forge. The demand is not heavy, but moderate 
lots are moving freely, as the firmness of prices leads 
consumers to believe that bottom prices have been 
reached. The steel rail trade is also in better condi- 
tion, and demand is active at 27 dols. to 25 dols. at 
mill, with a good deal of inquiry, and indications that 
the demand will continue steady at about these figures. 
The iron mills throughout the country are working 
far below full capacity. A large number are standing 
entirely idle. Bar iron is dull, at prices ranging from 
1.59 cents to 2 cengs, according to quality and location 
of mill. The nail mills are still running full, and 
stocks are heavy, but prices are weak at 2.10 dols, to 
2.20 dols. ; steel nails are being manufactured success- 
fully by several firms in the west, and are offered at 
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prices a very little higher then those charged for iron 
nails, and the iron nail is regarded as doomed, since its 
rival meets with general acceptance. Foreign material 
is generally dull. Steel wire rods are quoted nomi- 
nally at 45 dols, to 46 dols.; sample lots of stee 

blooms are selling actively at 36.50 dols. to 38 dols. at 
tide water ; 2000 tons of 20 per cent. spiegeleisen sold at 
26.75 dols. ; Bessemer is not in demand, and is quoted 
nominally at 19 dols. The demand for barbed wire is 
increasing throughout the west, and some of the mills 
will probably have to resume production, in order to 
increase the stocks. Hardware of all kinds is also 
more active in western markets, though less improve- 
ment is seen in the east. The Cambria Iron Company 
operating a huge plant and employing 5000 men at 
Johnstown, Pa., have announced that wages will be re- 
duced from 10 to 20 per cent. October 1. The greatest 
reduction will be bed in the highest salaries paid, and 
the company agree at the same time to reduce the price 
of house coal, and the rents of dwellings owned by 
them, 10 percent. Under this arrangement, it is pro- 
bable that the reduction will be quietly accepted. The 
management state that it is made necessary by the de- 
clining demand and prices of their productions. The 
strikes in the mining regions of Pennsylvania and Ohio 
still continue. At Pittsburgh only 1000 miners of the 
8000 are at work, and the strikers show no signs of 
weakening. 











ELECTRIC LIGHTING NOTES. 

THE Cleethorpes Gas Company have placed two 
patent Sugg’s and Bray’s gas lamps in position at 
Cleethorpes, one of 230 and the other 200 candle-power, 
to demonstrate the efficiency of gas lighting in compe- 
tition with the electric light. Cleethorpes is at pre- 
sent illuminated by means of the latter light, in con- 
junction with oil lamps, but the result is far from 
satisfactory. The new gas lamps have been burning 
now for some time, and have proved quite capable 
of holding their own against the electric light, their 
illumination, moreover, being of a much steadier de- 
scription than that given by the are lamps. 

The Admiralty authorities at Portsmouth have been 
considering the advisability of fitting incandescence 
electric lamps to the signal and masthead lights of | 
such of their ships as are provided with electric ma- 
chinery, and recently a trial was made of the relative | 
efficiencies of the new and old methods of lighting. 
H.M.S. Crocodile, which was lying by the South- 
Western Railway jetty, had 50 candle-power Edison 
lamps fitted in her side and masthead lanterns, while 
an ordinary oil lantern was placed on the jetty along- 
side for purposes of comparison, The party who were 
making the tests, entered a launch and steamed to the 
St. Vincent training ship, about a mile distant, from 
which point the electric light was so much more bril- 
liant than the oil lantern, that no relative comparison 
could be made. The Crocodile was then signalled to 
replace the 50 candle-power lamps by 16 candle-power, 
and when the change was effected it appeared as if the 
electric light were about double the power of the 
standard lamp. The launch then steamed out another 
mile to the Clarence Pier, when the oil lamp disap- 
peared in a slight haze, the incandescence lamps being 
still perfectly visible. 
present at the trial : 
Captain Douglas, 
H.M.S. Sultan ; 
Portsmouth Dockyard, and other naval and dockyard 
officials, together with Mr. Lane, the electrician, Ports- 
mouth, and the Edison and Swan Company’s engineer. 
The results were so satisfactory that it is expected 
the Admiralty will avail themselves of the great ad- 


Captain Carr, H.M.S. Crocodile ; 
H.M.S. Serapis; Captain Dyer, 


vantage for signalling purposes which the electric | 
| 


light offers. 








CONTINUOUS BRAKES. 
To THE Epitor OF ENGINEERING. 

Srr,—The return relating to continuous brakes has 
recently been published, and I have for my own informa- | 
tion made a summary which I trust may be of interest | 
to your readers. 

Since the previous return, Barker’s hydraulic brake has | 
been removed and becomes extinct ; there are now thirteen 
systems or inventions in use. Three are applied by air 
pressure ; four are vacuum brakes; three are applied by | 
manual power; two are chain brakes; one is a screw | 
brake, and the following Table gives in detail the number 
of engines and vehicles fitted with each : 


Brakes which appear to fulfil the Board of Trade 
Conditions. 

Engines. Vehicles. 

1. * Clark and Webb’s chain .. ee 562 

2. Sander- Bolitho automatic 

vacuum ae ree Si 1092 
. Smith’s automatic vacuum.. 388 
. Steel McInnes Hae 3 
5. Westinghouse automatic ... 1345 


6,500 
1,881 


Thal .:. = 2398 


In the above Table brakes are included which 


21,646 


** appear” 


The following gentlemen were | 


Mr. Marshall, Assistant Constructor, | 


mm be efficient, but I ver “muh doubt if the ‘ chain 
brake,” or the engines be the Sanders-Bolitho ejectors 
and non-automatic steam brakes, ought to find any place 
in the list. 
The following are the brakes which do not even pretend 
to fulfil the necessary conditions : 
Engines. Vehicles. 
. Clark, Wilkin, and Clark . ne 117 
Clark and Webb : : ‘ 5,917 
. Fay’s . ae me 1,367 
. Fay and Newall’s .. : : 430 
9, Newall’s Bc : 390 
10. Parker-Smith’s ; (screw) a me 3 
11. Smith’s vacuum a ae 1138 6,65 58 
12. Webb or L.N.W. vacuum .. 289 
13. Westinghouse pressure - 42 


Total ... as < 1469 
It will thus be seen that : 
Total which appears to comply 2828 
sy Which does not comply ... 1469 
», not fitted ... ‘in as 2081 


21,646 
15,550 
11,668 


Total rolling stock therefore 6378 48,864 


During the past half-year, the return states that 407 
engines and 2333 vehicles have been fitted with brakes, 
but of this total it appears no less than 181 engines and 
816 vehicles have been provided with systems which make 
no claim to efficiency ; this fact must be considered very 
unsatisfactory. 

The second part of the return which relates to the 
“* failures” has already been referred to in your columns ; 
for purposes of comparison it is absolutely useless on 
account of the incorrect information given by certain 
companies. ‘“‘ Failures” are of very different values, and 
unless the class to which a case belongs is taken ag 
account iit is impossible to judge fairly. It would be : 
great advantage if the return contained a summary in 
which cases could be placed under one of the three heads, 
also a column would be of great use in which to record 
‘brake successes,” or instances in which accidents have 
been averted or the consequences mitigated. At present a 
great fuss is made about a ‘delay of a minute ;” but if a 
brake avert an accident, or saves the lives of a number of 
passengers, that fact is not recorded and seldom becomes 
known outside the railway circle. 

Since writing the above, I have seen and replied to 
the letter addressed to you by the secretary of the Mid- 
| land Company (p. 295). It will be necessary for me to 
} explain that I have no interest of any kind in any form 
| of continuous brake and therefore only wish to consider 
the question impartially from the mechanical and public 
| safety points of view. No one can dislike, more than 
| myself, to see an important discussion take a turn which 
in any way can be considered personal, I therefore 
wish at once to withdraw all that part of my letter which 
has any reference to the directors in person. 

The brake question is simply one of fact ; I know 
which is the best brake at preseat in use, but I am not 
prejudiced, all I desire is to see the very best brake 
adopted and fitted to all trains before another repetition 
of the Penistone disaster occurs. 

I am, Sir, yours faithfully, 
CLEMENT KE, STRETTON. 

Saxe Coburg-street, Leicester, September 27, 1884, 





To THE EpiTor OF ENGINEERING. 

Srr,—I see the newspapers give a long poition of room 
to Mr. Martin to “‘ sit upon” my letter tothe Times ; I see 
also he has got it put in Manchester, Leeds, and other 
papers as an advertisement ; I can’t afford to do so, so he 
has an unfair advantage over me, so I hope you wont 
| deny me room to defend myself. My letter wasn’t t 
advertise the Westinghouse, but just to show what we 
| drivers feel about the brake matters. 

Mr. M. calls me an ‘‘ anonymous” express driver, so I 
| suppose he wants you to believe I am not a real living 
|}man. He knows and you know that I daren't have had 
|my name printed because of being discharged, and I 
| couldn’t quote the Board of Trade returns because of the 
same reason; but the Zimes had my name, address, 
names of brakes, references, and all about it before they 
| put in my letter ; you see, Sir, it stands to sense a big 

paper like that {does not put in a letter and write an 
article on it without being sure. 

Next Mr. M. says, he doesn’t know of a line which has 
tried four brakes ; why, Sir, some have tried six or seven. 
Only look at the North-Eastern, Great Eastern, Brighton, 
| Midland, South-Western, Lancashire and Yorkshire ; 
come, Mr. Martin, had not all these over four sorts? 

To say which four I used would be at once to say who 

| Iam; but [ will say this much, one of those I found I 
| daren’t trust was the Smith’s vacuum, and another the au- 
tomatic vacuum. He goes on to say ‘‘ the Westinghouse 

| takes time to get pressure,” but he doesn’t say it ‘thas a 
stock of air ready in the big reservoir,” and his vacuum has 

| to get its power when wanted ; he says, ‘‘nomatter how often 
the vacuum is used it is not impaired ;” that tale won’t go 

| down with us drivers; what, get a vacuum in a train in- 
stantaneously ? no never, it can’t be done! 

Mr. Martin says ‘‘ leave the selecting of a brake to those 
| who alone have the necessary knowledge.” Hear, hear, we 

drivers reply. We are according to that to be the men to 
choose, we have the knowledge and the moral responsi- 
bility he speaks of, and I don’t think any man that has to 
choose a brake ought to have a ‘‘ pecuniary incentive in a 
company to induce him to do so.” 

| Iam glad my letter has made a stir in the matter, and 

| I hopeit may do good and make things safer for me, my 
| mates, and all the: passengers as well. 

\ An Express DRIVER. 








————— 


RECONSTRUCTION OF ORDNANCE. 
To THE Epriror oF ENGINEERING. 

Sir,—Allow me to return you my sincere thanks for the 
first instalment of your promised articles commenting on 
the book by Mr. Longridge. The question of wire guns 
is an old one well known to the very best manufacturers 
of fowling-pieces, and nothing of that kind could surpass 
their Damascus twisted barrels. 

According to the theory of Smeaton, hammering is 
better than filing, ‘never let a file come where a hammer 

san go,” and questions of internal and external tension 
are actually settled by the difficulty of securing the 
trunnions, which interfered with the complete forging of 
the inside and outside of large long guns, more especially 
when it is expedient to draw them out under a hollow 
hainmer and anvil with a suitable curve and to face them 
up over a mandrel without using a file. Hence, in order 
to meet your remarks on the strains on the trunnions, 
allow me to remind you of my previous proposals (as 
shown in drawings at the Royal United Service Institu- 
tion, Whitehall), of balancing long guns in equilibrium 
on double pairs of trunnions (like Rear-Admiral Albini’s 
automatic gun-carriages for a double-check-bridge stay), 
By this I divide and conquer the strain and give a lever 
and fulerum easy balanced movement of extreme eleva- 
tion and extreme depression to a barbette-overall fire, on 
double sliding bearings formed by detached trunnions 
on clasp straps not contracted on to the guns and 
the joints caulked tightly on to prevent slipping. The 
trunnions rise and fall on two socket grooves at right 
angles to each other in the cheeks of the gun-car- 
riage, which thus form a port-hole or embrasure for the 
gun, and the gun itself can be strengthened longitudinally 
by two straps forming a long ridge for the sights, and a 
bridge cover for the head of the captain of the gun, 

Yours sincerely, 
Genoa, mires 24, 1884. GEORGE Fawevs. 


THE ELECTRIC LIGHT AT THE HEALTH 
EXHIBITION. MULTIPOLAR DYNAMOS 
WITH TWO BRUSHES. 

To THE Epiror OF ENGINEERING. 

Srr,—In ENGINEERING of the 19th inst. appears a letter 
from Mr. Eck, in which he writes, ‘* You are in error in 
describing the doing away with the four superfluous 
brushes [Mr. Eck is writing of a hectopolar dynamo] as 
an invention of Mr. Mordey, and as a novelty exhibited 
for the first time at the Health Exhibition.” “Thus far I 
agree With him, As to the rest of the letter, I beg to 
state that the machines he specifically mentions were 
Elphinstone and Vincent dynamos, built by Messrs. 
Patterson and Cooper to the order of Lord Elphin- 
stone and myself; and that the commutator plates of 
these machines were by my orders, and in accordance 
with my instructions, connected together in groups of 
three, to enable two brushes to be used in place of six. 
The machine at the Reform Club was installed and 
worked under my own supervision. All the Elphinstone 
and Vincent machines at the International Fisheries 
Exhibition last year were ** 7wo Brush” machines, as are 
those at the Health Exhibition this year. At the request 
of the chairman of the Anglo-American Brush Corpora 
tion an Elphinstone and Vincent machine was sent to 
their works. It was worked on several occasions, and the 
special attention of the directors was called to the mode 
we adopted for grouping the currents, by both Lord 
Elphinstone and myself. (The ‘*‘ Victoria” we were shown 
had a multiplicity of brushes.) 

Finally ; The date of my patent (partly a communica- 
tion from Lord E Iphinstone (then abroad) and in which 
one of the claims is for thus grouping the currents de- 
rived from armature coils, is the 18th of May, 1882 (No. 
2340). Mr. Mordey’s patent being January 24, 1888, is 
of later date. 

Tam, Sir, yours very faithfully, 

September 29, 1884 CHARLES W, VINCENT. 


THE IN FLU x INJ ECTOR. 
To THE Epiror oF ENGINEERING, 
Sir,—In your issue of the 12th September we notice a 
letter from Messrs. Fairburn and Hall complaining of 


the publicity given to the automatic action of our ‘‘in- 
flux” injectors in the account of them published in your 
issue of September 5th. 

In reference to Messrs. Fairburn and Hall’s statement 
that they also have for some time made injectors that 
will stop and start automatically, we understand them to 
refer only to those injectors which are placed below the 
level of the feed-water; indeed, very frequently in the 
feed-water. 

There is nothing in such, so-called, automatic action 
but what the makers of any ordinary injector could 
undertake, and for our part wedo not claim for our in- 
jectors the term of automaticity on these grounds. 

If, however, Messrs. Fairburn and Hall will do us the 
favour of accepting our definition of (genuine) automati- 
city we shall be glad if they will notify it by publicly 
accepting the tilvaing challenge, the result of which, if 
accepted, perhaps you will kin ly undertake to insert. 

Conditions of challenge : 

** A No. 3 injector to lift its feed-water 10 ft. and start, 
working dry at the overflow, by merely opening an ordi- 
nary steam cock—quickly or slowly. While working the 
suction pipe to be withdrawn from and replaced in the 
water at intervals of, say, one second, the injector to 

‘ automatically restart’ each time the pipe is so replaced ; 
or, the steam cock itself to be repeatedly shut and upened, 
the injector to again ‘automatically restart.’ ” 

Ve are, yours truly, 
HOLDEN AND BROOKE. 

St. Simon-street, Salford, September 16, 1884. 
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Oct. 3, 1884.) 
“THE PROPERTINS OF INDIA-RUBBER, 


To THE Epiror or ENGINEERING. 

S1r,—Can any of your subsrcibers refer me to a work 
on india-rubber containing the information requested 
below, or, in the absence of such work, will they kindly 
give me the information itself ? 

Data Wanted. 

The weight required to stretch the under-mentioned 
jndia-rubber cords (cylindrical in form and suspended) 
respectively 1 ., 31.. &%., 4 ft., 5 ft., 6 ft., 7 ft., and 
8 ft., as —_ as to the limit of their stretching power. 
Diameter in Inches. 

2.2.2.2. 3.3.3.3, 

Length in Feet. 

1.2.3.4. 1.2.3.4. 1.2.3.4. 1.2.3.4. 
Of course it will be seen that the limit of elasticity for a 
1 ft. cord of 1 in, diameter will be below 8 ft., but as Iam 
not certain where the limit is reached I have made the 8 ft. 
apply to all. as 

As I have no knowledge of the law for the elasticity of 
jndia-rubber, I conclude that the answers to the informa- 
tion requested will give sufficient data to determine it. 

I should also be glad to know of any information re- 
garding the behaviour (more especially with regard to its 
durability) of india-rubber immersed in salt water for any 
considerable time without a protecting covering of any 
other material, 


Li... 4.4.4.4, 


T am, Sir, yours obediently, 
September 29, 1884. Frank West. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday's warrant 
market was steady, with transactions reported on fore- 
noon ’Change at 41s. 7d. cash, also at 41s. 84d. and 
41s. 9d. one month, the close being sellers at 41s. 7d. and 
41x, 9d. cash and one month respectively, and buyers 
offering 4d. per ton lower. Business was done in the 
afternoon at 41s. 7d. and 41s. 64d. cash, also at 41s. 9d. 
and 41s. 8d. one month, the market closing with prices 
nominally at 41s, 64d. cash and 41s, 844. one month. 
The market was firmer on Friday, and prices recovered 
1d, on the previous day’s decline, though there was still a 
decline of 44d. on the week, being within a 1d. of the pre- 
ceding week's advance. Transactions took place during the 
forenoon at 41s, 64d. up to 41s. 74d. cash, A 41s, 84d. and 
41s. 9d. one month, the close being buyers at 41s. 74d. cash 
and 41s, 9d. one month, and sellers near. In the afternoon 
business was reported at 41s. 7d. and 41s. 74d. cash, also 
at 41s. 9d. one month, and at the close of the market there 
were buyers at 41s, 74d. cash and sellers at 41s, 8d., and 
the month’s price was nominally 41s. 9d. The warrant 
market net with an improvement of 1d. per ton during 
the day on Monday, but it subsequently weakened, and 
the close was at prices slightly over those ruling at last 
week’s close. Business was done during the forenoon at 
41s. 74d. to41s. 9d. cash, also at dis. 94d. to 41s. 104d. 
one month, and buyers at the close were offering 41s. 9d. 
cash and 41s, 11d. one month, with sellers at $d. per ton 
higher. Transactions took place in the afternoon at 
41s. 9d. down to 41s. 8d., also at 41s. 104d. down to 
41s. 9d. one month, the close being sellers at 41s. 8d, cash 
and 41s. 10d. one month, and buyers offering 4d. per 
ton lower. Yesterday’s warrant market was dull, and 
prices fell ld, per ton. Business was transacted dur- 
ing the forenoon at 41s. 7d. and 41s, 74d. cash, also at 
41s. 84d. and 41s. 9d. one month, and the close was 
buyers at 41s. 74d. cash, and 41s. 9}d. one month ; and in 
the afternoon iron changed hands at 41s. 74d. and 41s. 7d. 
cash, also at 41s, 9d. and 41s. 84d. one month, with seilers 
atthe close wanting 41s. 7d cash and 41s. 9d. one month, 
and buyers offering 4d. less per ton. Business was done 
this forenoon at 41s. 7d. and 41s. 74d. cash, also at 
41s, 84d. to 41s. 94d. one month, and at the close there 
were buyers at the top quotations, with sellers near, In 
the afternoon up to 41s, 84d. cash was paid, and 41s. 10d. 
one month, and subsequently there were sellers at 
41s. 8hd. cash and 41s, 10}d. one month, with buyers 
near. The warrant market has shown much less 
activity during the past week than there was in the 
preceding week, the result mainly of operations in the 
market having largely gone in on the realising tack, 
and selling out the iron which they purchased in the pre- 
ceding week. They seem to have been actuated by the 
fact that the rumours as to the blowing out of some G. M.B. 
firms were not founded. It is now certain that the Monk- 
land blast furnaces will be continued in operation for some 
time to come. Much caution is being displayed by in- 
vestors, and the amount of speculative business doing 
from day today is on a limited scale. Strange to say, the 
special brands of makers’ iron still continue to be very 
scarce, and the prices in all cases remain firm ; indeed, at 
least two brands—Gartsherrie and Shott’s No. 1—have 
been advanced in price another 6d. per ton. It is re- 
ported that the movement in favour of employing 
hematite pig iron instead of special Scotch brands is 
now taking shape, and it is thought that it will compel 
makers to arrange for alarger supply of their best brands, 
or have the mortification of seeing the consumers helping 
themselves elsewhere. There are now 93 blast furnaces 
in actual operation, one having been damped out this week 
at Dalmellingtoen Iron Works. At this time last year 
there were 114 furnaces blowing. Last week’s shipments 
of pig iron from all Scottish ports amounted to 9242 tons, 
as compared with 11,021 tons in the preceding week, and 
13,238 tons in the corresponding week of last year. They 
included 1400 tons to the United States, 500 tons to 
Canada, 110 tons to South America, 110 tons to Australia, 
&c., 205 tons to France, 3146 tons to Germany, 226 tons 
to Russia, 309 tons to Holland, 100 tons to China and 
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Japan, and lesser quantities to other countries. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 583,597 tons yesterday afternoon, 
as against 583,782 tons yesterday week, showing a de- 
crease for the week of 188 tons. 


The Locomotive Trade.—The locomotive engine works 
are well employed on orders that have to be pushed for- 
ward with vigour. In the returns of shipments of ma- 
chinery, &c., from the Clyde to foreign and colonial ports 
reported last week, there were included five locomotives 
for Calcutta, valued at 8500/. There are rumours of in- 
quiries being in the market just now for a large number 
of additional locomotives for the East Indies. Rapid 
progress is being made with the new locomotive engine 
works now in course of erection by the Clyde Locomotive 
Company, Limited, close by the Hyde-park Locomotive 
Works at Springburn, Glasgow. 


Short Time and Dismissal of Workmen on the Clyde.— 
A few days ago Messrs. James and George Thomson, 
shipbuilders and engineers, Clydebank, issued a notice 
intimating that on and after to-day, October 1, in conse- 
quence of dull trade, the workmen employed by them 
would be put on short time, namely, seven hours per day. 
Last Saturday Messrs. A. and J. Inglis, Pointhouse, 
Glasgow, dismissed seventy-eight workmen from their 
shipbuilding yard, owing to the slackness of trade, to- 
gether with a number of their engineers and helpers, and 
it is anticipated that at next pay-day they will dispense 
with the services of a further batch of their workmen. 
The Govan Shipbuilding Company also on Saturday 
morning discharged between thirty and forty of their 
employés, 

Another Iona.—It has just been announced that Messrs. 
J. and G. Thomson, of Clydebank, have contracted with 
Mr. David MacBrayne to build a new steamer of the 
dimensions of the Iona for the West Highland trade. 
The steamer is to be ready to take up her station next 
season. 

The New Railway Scheme for Gourock.—The engineer of 
the Caledonian Railway Company is at present busily 
engaged in the preparation of the specifications and work- 
ing plans for the extension of the company’s Glasgow 
and Greenock line of railway to Gourock, so that its con- 
struction, together with the quay at that place, may be 
contracted for without delay. It may be remembered 
that the Bill authorising this extension was passed in the 
last session of Parliament. 





Tyne, but that gentleman has not yet signified his inten- 


tion to accept the onerous position. The fact is that while 
the wages question was under discussion by the board 
some of the delegates said that if an arbitrator awarded a 
reduction the men would not submit to it. It is hoped 
that Dr. Watson will accept the post of arbitrator, and 
that the men will signify their readiness to abide by his 
award whether it be in their favour or against them. 


Engineering and Shipbuilding.—On the northern rivers 
these industries remain dull. Recently inquiries have 
come to hand, and a few orders have been secured for 
steamers, but the shipbuilding trade is so prostrate that 
anything like its usual healthy condition is not antici- 
pated till next spring. Marine engine builders are getting 
very short of work. 


Guntoats for the Queensland Government.—On Friday, 
in the harbour off the Tyne, the first vessels of war 
owned by the Queensland Government, the gunboats 
Paluma] and Gayundal were thoroughly tried and gave 
every satisfaction. The boats have been built and armed 
by Sir W. G. Armstrong, Mitchell, and Co., of the Tyne, 
and their engines have been supplied by Messrs. R. and 
W. Hawthorn, of Newcastle. They are twin vessels, each 
being 120 ft. long, and 26 ft. beam, with a draught of 
95 ft. Their armaments consist of one 8 in. 12} ton gun 
forward, one 6in. 4 ton gun aft, and four Nordenfelt 
machine guns so placed that three will bear on a broad- 
side. The boats attained a speed of 10$ knots per hour. 


A New Marine Engine.—About six months ago Messrs. 
tichardson, Duck, and Co., of Stockton, built the 
steamer Burgos for Messrs. H. Briggs and Sons, of Hull, 
and her engines were fitted by Messrs. Blair and Co., of 
Stockton, being triple expansion 140 horse-power, and 
160 lb. pressure on the square inch. The Burgos sailed 
from Plymouth for Chinaon August 23 at 3.15 p.m., carry- 
ing 2500 tons of cargo dead weight, and arrived at Port Said 
on September 7 at 3 a.m., distance from Eddystone Light- 
house to Damietta Lighthouse 2932 miles. The time 
occupied was 346.5 hours, and the average rate 8$ knots 
perhour. In smooth water she makes an average of about 
9 knots. The bunkers had been completely filled at 
Plymouth, special care being taken to see that they were 
well trimmed. On arrival at Port Said the bunkers were 
again filled, and only 126 tons could be got into them. 
The consumption had been about 8} tons per day, which 
is a very considerable saving upon the consumption of 
the ordinary compound engines, which is not usually less 
in a ship of the same class than from 12 to 14 tons. 


The Lanarkshire and Ayrshire Railway.—The half-| This is a matter which will no doubt attract the general 
yearly ordinary general meeting of the shareholders of the | attention of the shipping community. 


Lanarkshire and Ayrshire Railway Company was held in 
Glasgow last Wednesday, at which a report was submitted 


which stated that the construction of about 6} miles of | 


railway authorised by the Company’s Act of 1883, was 
progressing satisfactorily. It also stated that the directors 
will lose no time in proceeding with the extension lines to 
Ardrossan, Irvine, and Kilwinning authorised in last 
session of Parliament, the contracts for which they hope 
to have let early next year. 


| 
j 
| 





The Coaland Coke Tradez.—The fuel trade is steady. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Ambergate Patent Railway Wheel and Wagon Company, 
Limited.—An extraordinary general meeting of the share- 
holders of the above company has been held at the 
offices of Messrs. Tasker and Shuttleworth, Wharncliffe 


Clyde Shipbuilding Trade.—During last month there | Chambers, Sheffield, to receive from Mr. W. Fisher, as 


were thirty new vessels launched on the Clyde of an 
aggregate of 38,718 tons, being the largest output for the 
month of September yet recorded. 


| winding up of the company. 
The total output | 


during the past nine months is set down at 237,312 tons, | 


being 55,378 tons short of the amount of new shipping | 


launched during the corresponding period of last year, 
though it is nearly twice as great as the output in the 
three quarters of the year 1879. Seven of the steamers 
launched last month gave the large aggregate of 27,260 
tons, one of them being the Etruria, 8000 tons. Others 
ranged from 2809 tons up to 5000 tons. Messrs. Elder 
and Co. alone launched three vessels of a total of 14,650 
tons. There are now only seventy-seven vessels on the 
stocks, or fifty fewer that at the close of August, 1883. 


Several of the yards are practically if not absolutely with- | 


out any new work ; others have one vessel each, ten have 
two each, five have three each, in four other yards there 
are four new vessels each, one has five, and Messrs. 
Russell and Co., Port-Glasgow and Greenock, have ten 
vessels in hand. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was only 
a thin attendance on 'Change, and although the conver- 
sation of some of the frequenters was more hopeful, the 
tone was lifeless. No. 3, however, was still firm at 36s. 6d. 
per ton, special brands realising 37s. 
shipments of pig iron from Middlesbrough continue so 
satisfactory, prices are likely to be maintained for No. 3. 


the surviving liquidator, a report and statement of the 
The shareholders present 
accepted the statement, and resolved that the liquidation 
be closed and the company dissolved. 


Opening of New Chemical Works Tankersley.—On Satur- 
day the extensive new works for the manufacture of 
chemicals, erected at Tankersley, near Sheffield, by 
Messrs. Newton, Chatnbers, and Co., Limited, were 
formally opened in the presence of the directors. 


The Price of Coal.—-For some years past it has heen the 
custom of the colliery owners in this district to put up the 
price of coal on the lst of October. Already some of the 
coal agents in the town have received notice from colliery 
proprietors of an advance, and others it is expected will 
take the same course. The advance varies from 6d. to 
10d. per ton, and that, it is thought, is quite as much as 
the trade will bear at the present time. 

A Benighted Village.—The denizens of Wadsley, near 
Sheffield, appear to be of anything but an enterprising 
character. ‘They have, in public meeting assembled, re- 
solved to defer for three years the question of supplying 


| this populous community with gas, although the latter 


So long as the | 


The demand for the lower qualities is poor, and values | 


keep low on the basis of 34s. per ton for No. 4 foundry, 
and 33s. 6d. for No. 4 forge. The home demand is 
sluggish and hopes of an improvement this autumn are 
all but abandoned. This unfortunately applies to nearly 


every branch of the iron and steel trades, but particularly | 


to shipbuilding and railway materials. Shipments of pig 
iron from Middlesbrough during the month of September 
reached 89,751 tons, 24,845 tons of which have been sent 
to Scotland, and 21,000 tons to Germany. Hematite 
iron is dull and 44s. per ton for Nos. 1,2, and 3 west 
coast ports, and manufactured iron is steady at 5/. per 
ton for ship-plates and 4/. 15 for angles, less 25 per cent. 
at works. The rolling mills are running short time and 


there is great lack of specifications. 

The Wages Question.—There is some unexpected delay 
in the settlement of the wages question in the North of | 
England iron trade. The board of arbitration agreed to | 
refer the matter to Dr. R. S. Watson, of Newcastle-on- | 


| has been offered to them at the price of one halfpenny per 


week for each 6/. 10s. house. 








THE PENISTONE DisasTER.—We are informed that a 
meeting of the friends of the killed and injured in the 
above accident is to be held on Tuesday the 7th instant, 
at the (ueen’s Hotel, Manchester, to arrange for some 
joint action with a view to recover damages from the 
Manchester, Shetfield, and Lincolnshire Railway Com- 
pany. 


THE ORIGINATOR OF STEAM NAVIGATION.—M. de Lesseps 
is promoting a statue in honour of the Marquis de Jouffroy, 
as the originator of steam navigation. The French 
Academy of Sciences recently named a committee, with 
the creator of the Suez Canal as its reporter, to specify 
the part taken by Jouffroy in the important discovery 
which has revolutionised navigation. The reporter clearly 
established the fact that, if Papin first conceived the idea 
of applying steam as a motive power in navigation, the 
practical application of the idea was first realised by 
Jouffroy, who in 1780, built a boat 140 ft. long by 14 ft. 
wide, which steamed up stream on the Saone, at a rate of 
two leagues per hour. This was the first pyroscaph, and 
it is contended that it preceded Fulton’s steamboat bya 
quarter of a century. 
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THE 


“UNIVERSAL” GAS ENGINE. 


CONSTRUCTED BY MESSRS, T. B, BARKER AND CO., ENGINEERS, BIRMINGHAM 





In the West Annexe of the International Health 
Exhibition there is shown a neat form of non-com- | 
pression gas engine suitable for moderate powers. It | 
is manufactured by Messrs. T. B. Barker and Co., of | 
Scholefield-street, Birmingham, and is named by them | 
the ‘‘ Universal.” The method of its action is exceed- | 
ingly simple. The piston, in moving forward, draws | 
in behind it a mixed charge of gas and air during the 
early part of the stroke. When the requisite amount 
has been admitted, a small port in the end of the 
cylinder is exposed and a blue gas flame sucked through 
it, with the result that the combustible mixture is 
exploded and the piston driven forward to the end of 
its stroke. The exhaust valve is then opened and the 
returning piston drives out the products of combustion | 
ready for the reception of a fresh charge. Referring | 
to the above illustration, it will be seen that the | 
engine has a horizontal cylinder with a long piston, | 
to which the connecting-rod is directly pivotted. The | 
gas and air are admitted through lift valves in the 
casing at the cylinder end, and are raised by the partial | 
vacuum which is created in the cylinder as the piston 
moves outwards. The amount of gas which is delivered 
at each stroke is regulated by the governor, and by a 
cam on the rotating shaft parallel to the cylinder. | 
This cam is so shaped that at one part of its | 
revolution it presses back a spindle and opens a 
valve. It does not, however, do this directly 
but through the intermediary of a movable wedge- 
shaped distance piece, which stands between the cam 
and the spindle. This piece i3 connected to the 
governor, rising and falling with it, the thick part of 
the wedge being opposite to the spindle when the en- 
gine is running slowly, and the thin part when the 
speed is greater. When the rate of revolution exceeds 
a fixed amount, the wedge is raised so far that the gas | 
valve is not opened at all. The main gaspipe is shown 
at A, and is connected to the flexible bag D, the upper 
orifice of which leads to the valve controlled by the 
governor. The exhaust valve is on the opposite side of | 
the engine from the observer, and communicates with | 
the pipe H, its opening and closing being effected by | 
a valve on the side shaft. 

Theignition valve is at the end of the cylinder and 
forms the most novel part of the design. It is a flat 
disc carried on a central stud, and held against the | 
rear cover by a spiral spring, which can be tightened | 
up by anut. The periphery of the disc is cut into ratchet | 
teeth which gear with a pawl worked by a small crank | 
at the end of the side shaft. At each revolution of | 
the engine the pawl suddenly moves the disc to the | 
extent of one tooth, and then leaves it stationary until 


the crank again comes round. A number of fine radial | 


slits or ports are cut in the disc, corresponding to the 


| The engine is made in seven sizes of 4, 4, 4, 3, 4, 1, and 
| 2horse-powers, and appears very well adapted for the 


| cargoes, thereby giving facilities for an export trade.” 
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lution corresponds to and is seen through a port in the 
moving disc. A blue flame from the jet G burns oppo- 
site the cylinder port, and when the latter is mo- 
mentarily exposed, it is drawn into the cylinder and 
ignites the explosive mixture. 

The ‘cylinder is water-jacketted, the fluid entering 
by the tap F and pipe E, and leaving by the pipe K. 


Penarth Dock, Harbour, and Railway Company, whose 
interests are identical with those of the Tafi Vale Rail- 
way Company. The new line, if carried out as proposed, 
will run from the Taff Vale Railway, near Penarth Dock, 
to Barry, a distance of 44 miles, and will have a double 
set of rails. 


Cardiff.—During the past week the steam coal market 
| cannot be said to have undergone any change. The house 
coal trade is quiet. The iron ore trade continues dull. 
Last week’s clearances comprised 127,412 tons of coal, 
725 tons of iron, and 625 tons of patent fuel. From Bilbao 
there were received 4812 tons of iron ore, and 607 tons 
came to hand from other sources, 


Gloucester Wagon Company (Limited).— About 800 
| forgemen, millmen, fitters, smiths, and drillers in the 
NOTES FROM THE SOUTH-WEST. | employment of the Gloucester Wagon Company (Limited), 
Newport.—In the steam coal market a fair amount of | have struck. It appears that for some months past the 
business has been done in the best qualities, but secondary | men have been dissatisfied with the conduct of Mr. 
qualities have been dull. The house coal trade presents | Merrylees, the submanager of the iron works, who, it is 
a more satisfactory appearance. In the manufactured | alleged, has cut down the prices of work, and has caused 
iron trades, &c., prospects continue gloomy. Last week | Work hitherto done at the works to be executed elsewhere. 
there were only cleared 480 tons of tin plates to New York, The strike has now continued for several days. 
272 tons of iron to Rouen, and 259 tons to Rio Grande. | 
Last week’s coal clearances were 50,668 tons. From | 
Bilbao, 14,030 tons of iron ore were received. 


Bristol and Cardiff Coalfield.—At the usual meeting of 
the Council of the Bristol Chamber of Commerce on 
Wednesday, under the presidency of Mr. W. Howell 
Davies, the chairman reported that the Shipping Com- 
mittee of the Chamber had addressed the following letter 
to the Bristol Town Council, with a view to their taking 
action on the subject: ‘‘ Gentlemen,—We beg leave, on be- 
half of this Chamber, respectfully to direct your attention 
to the importance of a railway between Avonmouth Dock 
and the Severn Tunnel, especially as the dock has now be- 
come the property of the city, and the tunnel so near 
completion. Such a line of railway will enable South 
Wales coals, iron, tin, and other goods to be brought to 
the dock, thus enabling vessels to load in the dock with- 
out having to proceed to the other ports in the channel for 


purposes of small manufacturers, as it is exceedingly 

simple, and can be readily managed by a person quite 

unskilled in the management of machinery. The con- 

— of gas is stated to be from 40 ft. to 50 ft. per | 
our. 











The Barry Dock.—It appears that the area of the pro- 
posed Barry Dock will be 40 acres with a basin of 8} acres, 
and a timber pond of 15 acres. It is also in contempla- 
tion to construct about 26 miles of railway, in connection 
with the dock. It is expected that the dock and railways 
will be opened for business in about four years, 


A Rariway Drirectory.—The forthcoming issue of the 
** Railway Companies’ Directory” for 1885, edited by Mr. 
Percy Lindley, will give the directors, officers, and agents 
of the railways of the United Kingdom, together with the 
capital subscribed, expended, and available, receipts and 
expenditure, dividends, and mileage, compiled from 
official sources. 


Tue New Tay BripGe.—In a report to the directors of 
the North British Railway, dated August 20, Messrs. 
Barlow and Son, the engineers, say: During the past half- 
year the cylinder foundations of fourteen piers have been 
put in. The total number of piers whose foundations are 
in, is 498, leaving thirty-seven to be done. All the four 
pontoons are now at work sinking foundations. The ope- 
rations of testing cylinders is now being carried on on 
both sides of the river with satisfactory results. The 
new girders for the esplanade at Dundee have been 
erected, and the erections of girders will continue from that 
point southwards. All the cofferdam work on both sides 
of the river has been completed. The piers for the arching 
at Wormit are built up to springing level, and the staging 
and centres for turning the arches are being fixed. The 
wrought-iron superstructures or shafts of piers are being 
proceeded with at Glasgow. The ironwork for the girders 
and flooring of the viaduct is well advanced, and a con- 


The Gadlys Tin Works.—Preparations are being made 
for the restarting of the Gadlys Tin Works, Aberdare. 
This concern, which gave employment to several hundred | 
persons, has been idle for some time, but now Mr. 
Hosgood has succeeded in floating a company, composed 
principally of Neath and Swansea gentleman, and an 
early start of the works may be anticipated. 


Heavy Traffic on the Taff Vale Railway.—The aggregate 

uantity of goods aud minerals conveyed over the Taff 

ale Railway and its connections last year was 9,421,803 
tons. 

Penarth Dock and Barry.—The Taff Vale Railway 
Company is said to favour the establishment of a line 
between Penarth Dock and Barry. A survey of the 
ground over which the branch would have to proceed has 





number of ratchet teeth, and in the cylinder cover | been made, and it seems likely that the undertaking will 
there is also a port which for an instant in each revo- | be promoted in the next session of Parliament by the 





siderable portion has been delivered at Dundee and 
Wormit, 
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‘‘ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
CompiLteD By W. LLOYD WISE, 


SELECTED ABSTRACTS OF RECENT SPECIFICATIONS PUBLISHED 


UNDER THE ACT OF 1883. 


The number of views given in the Specification Drawings is stated 
e none are mentioned, the 


Where Inventions are communicated from abroad, the Names, 


in each case after the price; wi 
Specification is not illustrated. 


ée., of the Communicators are given in italics. 
Copies of Speci, 


amount of spa ee postage, addressed toH. Reaper Lack, Esq. 
he advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 


The date of t. 


Patent has been sealed, when the date of sealing is given. 


Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 


Patent on any of the grounds mentioned in the Act. 


BOILERS. 


672. R. Abell, Derby. 
Boilers. (4d. 
and the usual combustion chamber behind it are dispensed with, 
and in their place is provided a flue, proceeding from a flat semi- 
circular dise, forming the back end of the firebox, to a chamber at 
the back of the boiler. From this chamber suitable tubes 
proceed back to the front of the boiler and open into a similar 
chamber forming the smokebox. (Sealed August 15, 1884). 


485. W. H. Mirfin, Manchester. Steam Boilers and 
(6d. 10 Figs.) January 3, 1884.— 
Referring to Figs. 1 and 2, the boiler is formed with one or more com- 
pound fines d, d! as described in Mirfin and Nield’s Specification 
5050 of 1880, combined with a series of smaller horizontal tubes h 
extending from end to end of the boiler, and arranged on each 
side of the large compound flues. The gases, after passing through 
the main compound flue d, d!, enter a box Al, and return through 
In a modification, the furnaces are 

ing 
through an external flue under the exterior of the boiler, and then 


Furnaces for the Same. 


the tubes h to the chimney. 
at one end at the exterior of the boiler, the gases first 


bse J 


1 








as described with reference to Fig. 2. Referring to Figs. 1 and 3, 
behind the firebridge is a hollow metal box /, which may form part 
of the firebridge, and has oblique transverse partitions. Air from 
the ashpit enters by holes in the bottom of the box J, and, rising, 
passes out through a series of slits in a perforated segmental air 
distributor. The openings from the ashpit into the box / are regu- 
lated by a grid plate, whose position is controlled by means of the 
rod o. This air-heating chamber is combined with an igniter con- 
sisting of a perforated refractory block or disc m adjustable to and 
from the firebridge, and mounted so as to be capable of being 
swivelled to adjust the space between it and the sides of the flue 
according to the draught. (Sealed September 2, 1884). 


FORCED CIRCULATION OF WATER. 


5912, J. T. Bintley, Colchester. Improved Appa- 
ratus for Causing Circulation of Water in Steam 
Boilers. (4d. 3 Figs.) April 4, 1884.—One or more screw 
propellers are mounted within the boiler, and are moved by suit- 
able gearing actuating a spindle passing*through a long stuffing- 
box, or motion may be imparted by causing the feed water to im- 
pinge on the blades of the propeller. (Sealed September 12, 1884). 


FIREBARS. 


5489. T. Dugard, London. (J. Mailer, San Francisco, 
U.S.A.) An Improvement in Grate Bars. [4d. 3 Figs.) 
March 26, 1884.—These consist of tapering parallel plates each 
having a groove along the top surface of the plate, and provided 
with tongue pieces on their opposite sides bevelled downwards 
and inward to the plates and arranged in ‘‘staggered” position. 
The plates are maintained in proper position by parallel-edged 
spacing blocks. (Accepted August 29, 1884). 


TUBE STOPPER. 


8215. J. Buchenheim, Kiel, Germany. Apparatus 
for Closing Leaky Tubes of Boilers. (4d. 7 Figs.) 
May 26, 1884.—The ho page comprises a spindle, each end of 
which is screw-threaded, and carries two discs, one of which is 


adapted to be moved to or from the other by turning the axis, and 



















ifications may be obtained at 88, Cursitor-street, 
hancery-Lane, E.C., either personally, or by letter, enclosing 


Improvements in Steam 
2 Figs.) January 4, 1884.—The furnace bridge 


8. The rear end disc e has an eccentric neck 2 fitted against a 
sector gy secured to the disc by a pin, and bearing against the 
bottom of the tube, This end is tightened by turning the spindle, 
the disc e being prevented from turning by the friction of the 
sector g against the wall of the tube against which itis pressed by 
the eccentric neck. Apertures w admit water to cool the discs /. 
One of the collars on the — C may be formed of two lock nuts 
so as to be adjustable, and the tube may be in two parts. (Sealed 
September 9, 1884). 


TUBE CLEANER. 
7751. C. Allen, Woolton, Lanc, An Improved 
aratus for Lae om | the Tubes of Multitubular 
oilers and for other Similar Purposes. (4d. 4 Figs.) 
May 15, 1884.—The apparatus consists of a long spring fork carry- 
ing upon the ends of its tines a scraper, formed as the hollowed 
frustrum of a cone divided longitudinally into two or more parts, 
and each part is attached to one of the tines, the connections 
being made from within the base of the cone. The cutting edge 
is formed by bevelling the hollow portion of the cone. The dif- 
ferent portions of the scraper are provided with guides to insure 
their concentric closing. (Sealed August 19, 1884). 


Ap- 


RAISING CHIMNEYS. 


8628. J. T. Smith, Market Deeping, Northampton. 
Improved Means for Raising and Lowering the 
Cc eys of Portable and other Engines. (6d. 7 Figs.) 
June 5, 1884.—A ring embracing the chimney at or near its base 
has a short arm projecting forwards from it from which a stay 
_ to the _— part of the chimney, and to which a long 
ever handle can be attached. The end of the lever may be made 
to engage in a hook attached to the chimney at some distance up 
from its base. The embracing ring may be made in parts and 


bolted together so as to embrace any size of chimney. (Accepted 
July 25, 1884). 


WATER GAUGES. 

6305. E. A. Brydges, Paris. (V. Agnés, Longuyon). Gauge 
Glass Fittings, (4d. 6 Figs.) April 12, 1884.—The illustra- 
tion clearly shows the construction of the fittings. The holder or 
plug C is, at its upper end, provided with a female screw into 
which a plug or bolt H is screwed. By means of the plug H, the 
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bronze disc J and forked piece I, the india-rubber ring Z is pressed 
on tothe end of the glass tube L to effect a tight joint. As will 
readily be seen, the glass tube L can be easily and rapidly re- 
plac In order to provide for breakage of glass, the plug C is 
provided with a valve P guided in a stuffing-box, and open or 
closed by means of the handwheel. (Sealed v. uly 29, 1884). 


PRESSURE AND VACUUM GAUGE. 


9418. R. Marsden, Sheffield. Improvements in 
Steam Pressure and Vacuum Gauges. (4d. 3 Figs.) 
June 26, 1884.—A metal diaphragm is suitably mounted in a 
metal casing, and has on either side of it concave cavities. These 
cavities are filled with mercury, and the one communicates with 
a pipe leading from the boiler or condenser as the case may 
the other communicating with a vertical glass tube provided on 
either side with suitably marked index scales. If used to register 
the pressure of water the diaphragm is electro-plated. (Accepted 
August 1, 1884). 


CALORIC ENGINE. 


6145. F.Knoeferl, London: Improvements in Hot- 
Air or Caloric Engines. [6d. 2 Figs.) April 8, 1884.— 
The object is to prevent the noise usually caused in this type of 
engine, by the air entering and leaving the open end of the cy- 
linder. The invention consists in arranging an independent 
working cylinder in combination with two chambers, within each 
of which works a displacer, one of the chambers being connected on 
one side of the piston of the working cylinder and the otheron the 
opposite side. This permits of the same air being used con- 
tinuously, thereby obviating the ity of cc ting the in- 
terior of the cylinder with the atmosphere. Motion is imparted to 
the displacers by a rod, driven by a crank, moving a suitable lever 
to which are attached by links vertical rods connected to the dis- 
placers. (Sealed August 12, 1854). 


BARRING ENGINES. 



































2823. J. Musgrave and A. Walsh, Bolton. Safety 
Gear for Starting Engines. [6d. 5 Figs.) February 6, 1884. 
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so compress an elastic packing between them. Referring to the H 
illustration, the spindle C is provided at each end with discs d ' 
ande, The discs 7 rest against shoulders on the spindle C, and 
an india-rubber disc f is placed between each pair of discs d e. 1 
The tool being introduced into the tube from the smokebox, the 1 TI). 
tightening at the front end is effected by means of the screw nut Fa 


weight E. 
bearings slide away from A, and assoon as the weight E passes its 
vertical position, it falls over to the position E! rapidly com- 
pleting the withdrawal of B. 


—Referring to the illustrations, the pinion or starting wheel } can 
be thrown into gear with the teeth of the flywheel @ of the engine 
by a lever h, and ag soon as the flywheel becomes the driver, this 
wheel b drops out of gear, it being mounted loosely, by means of 
the radial slot c, on a shaft d driven by worm gearing. The shaft 
dhas a catch e that bears azainst a projection f on the side of the 








pinion when the shaft forms the axis of the pinion. The pinion is 
guided out of gear by a stud g secured to the framework and pro- 
jecting into a groove in the pinion which is partly supported on 
the stud and partly on the’shaft, and is always clear of the driving 
wheel when thrown out of gear, and cannot get into gear unless 
raised by the lever. (Accepted August 15, 1884), 


6824. C. J. Galloway and J. H. Beckwith, Man- 
chester. Saf Gear for Starting Large Fly and 
other Wheels. (4d. 2 Figs.] April 25, 1884.—This consists 
of a shaft having on it a pinion geared with the wheel and fitted 
to slide along a helical feather or its equivalent so inclined that 
when the pinion is driven by the wheel, it is caused to slide out of 
gear. Referring to the illustrations, the shaft B is supported in 
bearings C, and between the bearings are formed helical grooves 


























and ridges D. A pinion E correspondingly grooved is mounted on 
the shaft. In order to start the wheel A, the pinion E is put in 
gear with its internal teeth by sliding it along the shaft as shown 
in Fig. 1, and on turning the shaft B in the direction of the arrow, 
the wheel A will be caused to revolve, the pinion being strained 
against the collar F. When the wheel A begins to move faster 
than the pinion, the pinion will be turned asa nut on the shaft 
and forced out of gear as Fig. 2. (Sealed September 5, 1884). 


10,368. R. Matthews, Hyde, Cheshire. Safety Gear 
for Starting Large Flywheels or Driving Wheels. (4d. 
3 Figs.) July 19, 1884.—Referring to Fig. 1, the pinion B gears 
with the wheel A to be driven and with the driving worm. The 
shaft of the pinion B works in bearings D, which are free to slide 
backwards and forwards, and have jointed to them a tumbling 
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When the wheel A tends to drive the pinion B, the 


Worms may be arranged above and 








below the pinion B, so that the engine may be started in either 
direction. 


In addition to or instead of the weight E, the arrange- 
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ment shown in Fig. 2 may be adopted. The pistons I’ P! are con- 
nected to the vertical rod, Fig. 1, and when B is in gear with A are 
in the position shown, steam entering by N and pressing up the 
piston and tending to keep the wheels in gear; when B moves 
away from A, the piston P' descends clesing the supply port N 
and opens the passage from under P' to the exhaust O, and P also 
descending closes the passage fromabove P to O, and opens the 
supply M, the steam pressing down the piston P and causing B 
to be drawn out of gear with A. The rod G may be connected to 
catch H which holds a lever K, so that the 3 or throttle valve 
of the barring engine to which it isconnected is kept open. But 
when the pinion is forced out of gear the rod G after descending 
a certain distance pulls down the catch H and permits the valve 
to be closed by the descent of the loaded lever K, (Accepted 
August 19, 1884). 


SUPERHEATING AND REGULATING. 


3485. H.H. Lake, London. (J. P. Garadot, Newville-sur- 
Sacne). Improved Apparatus for Superheating and 
Regulating the Supply of Steam or other Motive 
Fluid to gines. {6d. 2 Figs.) February 18, 1884.—The 
steam is expanded and superheated on its way from the boiler to 
the working cylinderby being passed into an intermediate cylinder 
set so as tobe acted upon by the products of combustion and 
capable of having its capacity increased or diminished by a suit- 
able piston. Motion is communicated to the piston of the inter- 
mediate cylinder by a screw working in a boss fixed in the piston, 
and actuated by the governor of the engine through the medium 
of a pair of bevel wheels, acting, according to the velocity of the 
governors, the one or the other upon a similar bevel wheel by 
which motion is imparted to the screw. (Sealed July 18, 1884). 


DISTRIBUTING VALVE. 


4398. B. G. Martin, Cork. A Valve for the Admis- 
sion, Distribution, Exhaust, and Cut-off of Steam 
Supplied to the Cylinder of a Steam Engine. [6d. 10 
Figs.] March 5, 1884.—The valve consists of two cylinders, an 
inner and outer one, fitting accurately the one within the other. 
The outer cylinder has ports leading to each end of the engine 
cylinder, and an exhaust port. The inner cylinder has three 
steam compartments and an exhaust compartment, the divisions 
being effected by dividing walls provided with suitably-shaped 
apertures for the passage of the steam into the ports of the outer 
cylinder. The passage of the steam from one compartment to the 
other of the inner cylinder is so timed that the pressure on each 
of the partitions which separate the live steam compartment from 
the exhaust compartment is always equal and in opposite direc- 
tions, so maintaining the valve in equilibrium. (Accepted July 
29, 1884). 


VALVE GEAR. 


10,180. C. P. Holst, Amsterdam. Valve Gear for 
the Distribution Valves of Steam and other Motors. 
{4d. 2 Figs.) July 15, 1884.—A prism or sliding block is rigidly 
attached to the eccentric rod, and is arranged to work in guides 
oscillatingon a pin carried by the framing of the engine ; or a pin 
attached to the eccentric rod is connected to a radius rod. The 
illustration shows the first method. The eccentric strap C carries 











a sliding block D rigidly attached to it and guided by an oscillat- 
ing guide block E. The guide block E is carried by a pin sup- 
ported by a plummer block attached to the framing H. The 
motion for the valves is derived from the pin K. By this arrange- 
ment a line drawn through the centre of the sheave A and a 
given point on the eccentric rod passes through a given fixed 
point. (Accepted August 15, 1884). 


GOVERNORS. 


5806. G. Revet, Bolbec, France. Governors Ap- 
plicable to Steam Engines or Engines Driven by any 
Gasor Vapour. (6d. 3 Figs.) April 1, 1884—Referring to 
the illustration, which clealy shows the construction of the 
governor, the disc F revolves with the governor A and the disc E 
is driven in the opposite direction by means of the disc B 
pressed against the disc Eand F by aspring D. The speeds of the 
discs will be equal as long as they are equidistant from the centre 
of B, and in this position the bevelled rollers K L working between 

















the discs E and F will remain stationary with regard to the motion 
round the governor ; but if the governor should rise or fall, and 
with it the discs E and F, their speeds will be no longer equal, and 
the two pinions will revolve around the governor, and turn the 
screwed sleeve O, which rises and falls with the governor balls, ad- 
justing the nut until the balls return to their normal position. As 
will be seen the governor first effects the cut off or throttling, and 
then returns to its normal position without changing the position of 
the valve. A screw and rack may be substituted for the screw and 
nut. (Sealed September 5, 1884). 

5877. W. Murdock, Glasgow. Governors for Motive 
Power Engines. (6d. 11 Figs.) April 3, 1884,—The appa- 
ratus comprises a hollow cylindrical valve a divided by a longitu- 
dinal partition into two compartments, each having a helical port 
in its side. This valve @ is surrounded by a second cylindrical 
valve b having ports in its side communicating with steam admis- 





sion and exhaust ports cast all round the valve casing and with 
ports also cast all round the casing leading to the opposite ends of 
a governor cylinder. The compartments of the valve a@ open at 
opposite ends into the cylindrical valve b. The two valves a b are 
carried by separate spindles A B revolving in the same direction, 
the spindle A being driven from a motor running at the required 
uniform speed and the other driven from the engine to be con- 
trolled. The slightest overrunning of the valve a over the valve b 
or vice versd opens the steam port or exhaust port in‘ the valve b 
through one compartment of the valve a to one end of the governor 
cylinder and the exhaust port or steam port of the valve b through 
the other compartment of the valve a to the other end of the 
governor cylinder. The piston of the governor cylinder acts on 
the throttle valve of the engine to be governed and also acts on the 
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spindle A to impart to it a longitudinal motion taking the helical 
ports out of line with the ports of the valve b, so that the motion 
of the piston of the governor cylinder ceases. In a modification, 
steam is admitted from the centre of the internal valve a to the 
governor cylinder instead of from the side. The arrangement of 
revolving valves is also adapted for use as a throttle or steam 
supply valve for the main engine. Referring to Fig. 2, the ports or 
orifices in the valves a b are over each other and open to the same 
extent so long as the valves run at uniform speeds ; but when one 
valve overruns the other the orifices open or close on each other 
according as the speed of the main engine is less or greater than 
that required. The two valves can only overrun to an extent 
limited by steps. (Accepted August 19, 1884). 


CONDENSERS. 


7200. J. Kirkaldy, London. Surface Condensers and 
Heaters. (6d. 6 Figs.) May 3, 1884.—These are constructed with 
the cooling or heating surfaces composed of alternately right and 
left-handed spiral worms erected parallel with one another, and 
with the coils of each worm passing intothe spaces between the coils 
of the adjacent worms. Referring to the illustrations, the outer 
casing A is provided with a steam chamber B at the top and 
chamber C for condensed water at the bottom. The spiral worms 
D pass at their upper ends through the top tubeplate E, and at 
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their lower ends through the bottom tubeplate F, the coils of one 
worm passing into the spaces between the coils of the worms 
which are on either side of it, the spiral worms being alternately 
right and left-handed to permit this interlocking. The water is 
admitted to the casing through the pipe G, which extends to 
nearly the top of the casing, and is provided with holes at its 
lower part through which water is forced into the lower part of 
the casing. The overflow water passes off at an outlet near the 
top of the casing. (Sealed September 23, 1884). 


STUFFING-BOXES. 
2345. E. S. Hough, Brockley, Kent. Packing for 
Stuffing-Boxes.—The packing is divided into two separate 


<> . 








layers, one occupying the bottom of the stuffing-box and the other 
the top next the boss of the gland. Between these two layers of 
packing, a pair of metallic washers are inserted, and between the 
washers strong springs which serve to press the washers apart 
and keep the packing in a state of compression. The illustration 
clearly shows the construction of the packing, a single spring S 
being employed to press the washers W apart and compress the 
packing P. An oil pipe O serves to introduce lubricant into the 
stuffing-box. (Sealed September 2, 1884). 





CRANKSHAFTS. 


941. H. Foster, Newcastle-on-Tyne. Improvements 
in Crankshafts and Crank-Axles. (6. 10 Figs.) January 
8, 1884.—The crank-pin, together with its two webs, are made in 
one piece, The webs are shrunk on to the ends of the shafts, and 
are further secured by a number of keys of any desired form, the 
ends of each shaft being enlarged so as to admit of the keys being 
driven in from the outside of the webs. (Accepted August 22, 1881), 


SPRING PACKING. 


2252. R. H. Taylor,Sheffield. Improvements in or 
Applicable to the Construction of Spring Packing 
for Pistons and other Analogous Uses. (6d. 9 Figs.| 
January 28, 1884.—This packing ists of a duplicate arrange- 
ment of spring rings, seated within the seatings of the piston ring 
and expanded radially and vertically by an intermediate ring. 
The spring rings are formed with their inner surfaces at an angle, 
and the ey ring is correspondingly formed as regards its 
external edge. (Accepted July 25, 1884). 





7422, M.V. Schiltz, Cologne. Improvements in 
Packings for Pistons, Piston Rods, and ogous 
Moving Parts. [4d. 8 Figs.) May 8, 1884.—The packing 
consists of a series of rings of metal, each having several slits, 
parallel to the axis of the piston or other part, so as to form a 
number of parallel flaps, each having sufficient elasticity to yield 
to the pressure of the elastic fluid and so fori a tight fit. In 
fitting the packing the rings are placed so that the slits of any 
ring are covered by the flaps of the contiguous ring or rings. The 
rings may be longitudinally split and provided in the joints with 
arr grooves and keys, or toothed edges. (Sealed August 
29, 1884), 


8264. W. Buckley, Sheffield. Improvements in 
Metallic Packing Rings for Pistons, Pump Buckets, 
Valves, and for other similar Pu 8. [4d. 14 Figs.] 
May 27, 1884.—The ring is made broad enough to occupy nearly 
the whole space between the flanges of the piston. One one edge 
of the ring and on its inner side there is a flange, or inner ring, the 
inner surface of which may be either of a parailel or other suit- 
able form. The piston springs acting on the inner surfaces of the 
flange ring will extend the broad ring to the sides of the cylinder 
at the same time forcing the flange ring against the flanges of the 
piston, thus giving both a lateral and vertical action. (Sealed 
September 16, 1884). 


PACKING. 


2389. A. L. Normandy, London. An Improved 
Asbestos Packing for eventing Joints 
under Pressure. (2d.) January 30, 1884.—The material 
consists of paper, millboard, or cloth made of asbestos, and 
saturated with substances that will render it impervious to 
moisture. The saturating process may be carried on under a 
pressure, & vacuum, or by the aid of heat. (Sealed May 9, 1884). 


CHAIN LINKS, 


6991. T. F. Hall, Marietta, Ohio, U.S.A. Drive 
Chain Links. [4d. 3 Figs.) April 29, 1884.—The link consists 
of two straight cylindrical side bars, and a similar straight bar at 
one end forming the pivot bar to the next link, the socket or bear- 
ing at the opposite end in which the pivot bar works being 
straight, and having its throat or slot curved on the side next to 
the pivot or hook end, and concave on the opposite side next 
to the end bar. (Accepted August 19, 1884). 


PISTONS. 


7218. G. Dieckmann, New York, U.S.A. An Im- 
proved Piston. [4d. 5 Figs.) May 5, 1884.—The piston is 
made with cup-shaped or concave faces decreasing in thickness 
towards the piston ends to enable it to tighten against the walls 
of the cylinder in proportion as the pressure increases. The 
tightening pieces may be made in overlapping sections connected 
together by elastic bands. (Sealed August 12, 1884). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








New ZEALAND GOVERNMENT RalLways.—The general 
manager of the New Zealand Government Railways has 
just presented his report upon the working and progress 
of the lines in 1883. He states that 49 miles of rails have 
been laid against 36 miles in the previous year. Only 293 
mniles, out of 893 miles, are now laid with rails below the 
standards, taken at 53 lb. for the main line and 40 lb. for 
the branches. The consumption of sleepers has risen since 
1879-80 from 50,000 to 100,000. The bridging is heavy 
and expensive to maintain, being chiefly of timber. In the 
Christchurch district there are 8 miles 76 chains of bridg- 
ing; inthe Dunedin district there are 3 miles 69 chains; 
in the Invercargill district there are 1 mile 43 chains—a 
total of 14 miles 27 chains. The cost of maintaining this 
will increase annually. During the year 60 miles of live 
fences have been planted, and 20 miles of ground have 
been prepared; 66 acres of plantations of trees have 
been made, and 50 acres of ground have been prepared. 
Extensive additions have been made to station accommoda- 
tion, and appliances at Invercargill, Addington, Parkfield, 
Chaneys, Valette, Mabeno, Palmerston, Burkes, Burn- 
side, Henley, Mataara, Bluff, Winton, Gore, Waipahi, 
Stirling, Milburn, Waikouaiti, and Edendale. Numerous 
cranes, weighbridges, and improvements to water ser- 
vices have been added. he expenditure by the mainte- 
nance department has been : For maintenance, 159,477/. ; 
public works department, 31,104/. ; general public, 69141. ; 
tutal, 197,495/. Six new private sidings have been granted 
and 99 leased. The revenue from leases now amounts to 
53527. per annum. In the locomotive department five 
new tender engines have been added to the stock. The 
stock of wagons has been increased by 402, the carriage 
stock by 13, and the tarpaulins by 458. The expenditure 
on wagon renewals has been heavy. Brown coal has been 
chiefly used, giving good economical results. The work- 
shop accommodation has been largely improved, and is 
now, with some exceptions, fairly equal to the present re- 
quirements. The engine shed accommodation is insutti- 
cient for the stock, 
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THE DEE IRON WORKS. 


Tue business now carried on by Messrs. Henry 
Wood and Co. at the Dee Iron Works situated at 
Saltney, about two miles from Chester, was originally 
established at Stourbridge in the year 1780. The 
Saltney Works were built about the year 1847 for 
the exclusive manufacture of large anchors and 
cables. 
Stourbridge and Liverpool, whilst an affiliated 
concern is carried on by Messrs. George Wood 
and Co at Limehouse, in the east of London. The 


principal seat of manufacture is, however, at the | 


works we are about to describe and which were 
amongst those thrown open to the members of the 
Iron and Steel Institute during the recent Chester 
meeting. 

The chief articles manufactured are anchors and 
chains of various descriptions. Here were forged 
in the year 1847 the anchors for the Great Eastern, 


some of which weighed seven tons each; whilst | 


those whose memory carries them back to the first 
Exhibition, will recollect the heavy 5 in. chain 
that this firm contributed, and which, it may be 
mentioned, gained a prize meda]. As another point 


of historical interest we may refer to the great in- | 


ternational anchor trials which were carried out in 
1852, when the Trotman and Porter anchors, made 
by Wood Brothers—the then style of the firm— 
came out very successfully, being found to possess 
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This, 
however, is ancient history, but in the present day 
we still find the Saltney firm manufacturing anchors | 


the greatest holding powers by 40 per cent. 


and cables of the largest size. The latest Cunard 
liner, the Umbria, almost the largest ship afloat, 
has received her outfit of ground tackle from these 
works. The links of the bower cable are of 22 in. 
iron. A sample of this chain, which we saw on the 
occasion of our visit, was tested to destruction at 
the Lloyd’s proving house adjacent, and broke at a 


strain of 213 tons 6 ewt., which is about 76 per | 


cent. above the Admiralty standard. 
As we pass from the offices we come to shop No. 1, 


which is used for making cable and mooring swivels, | 
Here there are | 
four fires. Adjoining this is another shop, in which ' 
work of asimilar description is carried on, but which | 
is capable of taking heavier jobs, there being two | 


and shackles and general forging. 


ground fires here. Another shop close by is used 
for lighter work of the same kind. 


12 ewt. and 40 cwt. are forged. Here are large 
swing hand beetles or drop hammers used for weld- 
ing up the crowns of anchors. These beetles con- 
sist of a bar of iron 24 ft. 6 in. long, at the end of 
which is a head for striking the blow. This is sus- 
pended by chains running over pulleys placed in the 


roof above, and is hauled up toa height of 20 ft. by | 
eight men, and when allowed to fall through that | 


distance gives a heavy blow. 


On this side of the works there is a foundry where | 


castings used for studded cable and in anchor work 
are made. Herealso are cast parts for ships’ wind- 
lasses, capstans, &c. Next to this foundry is a 
smithy where the general smiths’ work, principally 


There are also branch establishments at | 


We now pass to | 
anchor shops Nos. 2 and 3, where anchors between | 


in connection with crane chain fittings, is carried 
on. Hooks for a working load up to 60 tons are 
here made. Above is a fitting shop with lathes, 
planing, and other machine tools. At the time of 
our visit some pillars for copper rolling mills were 
here in hand. 

In anchor shops Nos. 4 and 5, anchors up to 
160 ewt. are forged. Here are suspended 8 cwt. 
beetles or drop hammers on the same principle as 
' those already referred to, but worked by power. 
| We give below in Fig. 1 a sketch of this appa- 
ratus. The shank is of flattened section, and when 
the hammer is required to be raised, is gripped by 
the two friction pulleys. One of the latter is 
keyed on to the driving shaft, whilst the second 
runs in a shifting frame having a horizontal motion. 
This is controlled by a lever worked by the smith 
from the ground level. When the hammer has 
been raised to the required height the operator 
| releases it from between the friction pulleys, and 
it descends on to the work below. Attached to the 
| head of the hammer are three or four guide chains, 
and by means of these the blow is directed to any 
required part within a given radius, so that the 
work itself need not be shifted in order to make a 
weld of considerable area. In this shop are three 
large ground fires, which it may be noticed require 
3 tons of slack to make them up to their full 
| capacity. The crown weld of a 5-ton anchor would 
| be in the fire three hours, and in greatest section 
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would be 18 in. by 24in. Near each fire there is a 
tripping pit about 6 ft. deep. This is for the pur- 
pose of turning the anchor over when being taken 
from the fire to the anvil. The heat is got on the 
underside, and the blow must be on the same side 
to make the weld. No. 5 anchor shop is similar 
| to that just described. 

We now pass to forge No. 1, where there is a 
80 cwt. steam hammer by Messrs. Tannett, Walker, 
and Co., of Leeds. There is also a Nasmyth steam 
hammer of 25 cwt. Here are a large pair of croco- 
| dile shears, and two heating furnaces with steam 
| boilers above. The shop is commanded by suit- 
able cranes, and is capable of dealing with forgings 
of 10 tons weight. 

Near here is a 60 horse-power horizontal engine, 
which drives two 72 in. fans used for supplying 
blast for the forges. They are geared by belt and 
spur gearing to the engine, and run at 1200 re- 
volutions per minute. This engine also works the 
beetles referred to. There are four Cornish boilers, 
| averaging 28 ft. long and 6 ft. in diameter. They 
are worked at 40 lb., and one is heated by the gleed 
oven which is attached to it. Gleed is a descrip- 
tion of soft coke used exclusively by the chain 
makers. It is made from a highly bituminous 
| coal, and care is taken to eliminate all sulphur 
during its preparation. Near these boilers are link 
bending machines and a pair of ‘ Jack-in-the-box” 
| shears. In these the lower jaw is worked by a 
cam motion from below. This allows the knife to 
| drop to its full extent immediately the cut is made, 
| and so gives the workmen plenty of time to place 
| the work in position ready for the next operation. 

This machine will cut a piece of bar iron 3} in. in 


diameter with a scarf Tin. long. The link in the 
straight is taken from these shears and put into a 
heating furnace, and from thence taken to either 
of the link-bending machines referred to. One of 
these is of the vertical type, whilst the other works 
horizontally. In the former the end of the straight 
link is placed under a stud on a revolving mandrel, 
and is then firmly wedged in its place by means 
of a part of the mandrel which is made to take out 
for the purpose. The mandrel is oval in shape, and 
is of the necessary size to make the link which is 
formed on it by means of aroller. The mandrel 
revolves whilst the roller remains above it, but the 
requisite vertical motion, required by the latter on 
account of the oval shape of the mandrel, is 
obtained from an eccentric worked from the main 
shaft. Links up to 3 in. diameter are bent on this 
machine. In the horizontal machine the mandrel is 
placed on a plate from which an iron stud projects. 
This engages in a slotted hole in the mandrel, 
which, of course, is oval in plan, in order to turn 
out the link of required form. The bottom of this 
mandrel has teeth cast on it, and is worked by a 
spurwheel, keyed on a vertical shaft. The latter 
is driven by worm and wheel above. The shifting 
end to the mandrel is here also used to hold the link 
firmly under the stud fixed for the purpose, and as 
the mandrel revolves it turns the link by causing it 
to press against two rollers. The operation is very 
slowly conducted, in order to prevent injury to the 
fibre of the iron. Links from 3 in. up to 6 in. are 
turned in the latter machine, but even larger sizes 
could be worked if required, for such purposes as 
heavy mooring chains or other work of a similar 
nature. Both these machines are driven by a small 
beam engine, having a 16 in. cylinder with a 30 in. 
stroke. 

In the cable department we come first to shop 
No. 1, which contains fourteen fires. Here cables 
are made from 1 in. up to 1? in., both by side and 
end work. In ‘‘ side work” the links are cut with 
a scarf, and are bent by the machine, whilst in the 
‘end work” the chain is made by hand direct from 
links in the straight which have been cut off square. 
Both studded and short link, or unstudded cable, 
are made here. The studs are the short pieces of 
cast iron that are placed across the links to 
enable the latter better to take the strain. In 
cable shop No. 2 there are five fires. Here the 
next range of sizes, those between 1? in. to 2} in., 
is made. Shops Nos. 3 and 4 have ten fires, and 
provide for cable from 2}in. up to 3in. No. 5 
shop is used for large mooring chains and work of 
especially heavy description. There are two down 
fires and a jib crane for shifting the work. Chain 
up to Gin. rectangular section is made here. It 
will perhaps be of interest to note that in chain of 
the latter description the links are made of heavier 
section at the ends, in order to allow for wear. At 
the back of No. 3 cable shop is a hydraulic chain 
testing machine, which will test up to 105 tons and 
take lengths of 31 yards. 

From the cable department we pass to two 
anchor shops, known as Nos. 7 and 8, where small 
anchors, kedges, &c., are made. Near here there is 
a hydraulic anchor testing machine of the ordinary 
type; this firm, we believe, being accorded special 
privileges by the Government in the matter of test- 
ing their own anchors. We now come to another 
forge where there is a 35 cwt. Nasmyth steam 
hammer and two heating furnaces. Here anchor 
work and general forgings are turned out. In 
forge No. 4 is a 20 cwt. Nasmyth hammer and 
one heating furnace, together with shears, &c. 
Forge No. 5 has a 15 cwt. steam hammer, by 
Massey. Above most of the heating furnaces steam 
boilers are placed. 

In the centre of the works are situated shops set 
apart for the manufacture of crane chain, crane 
lashings, and colliery chains. These have always 
been an important branch of manufacture at the 
Saltney Works, Messrs. Wood making a point of 
producing a chain of special quality for these impor- 
tant uses. There are thirty-six fires in this de- 
partment, and close by is a testing house in connec- 
tion with this section of the works. 

Messrs. Wood manufacture eight or nine diffe- 
rent types of anchors. These consist of the ordi- 
nary iron stock anchor, the Admiralty, the Rodger’s 
(old and improved), Porter’s, Trotman’s, Martin’s, 
and lastly Wood’s improved anchor with solid 
palm. The last four are swivel anchors. There 
are also Norris’s and Batteley’s patterns; these 
are also swivel anchors. With regard to ‘‘ Wood’s 





improved,” we cannot do better than quote 





CG 
Z 
4 
6a) 
ea) 
Z 
O 
z 
tx) 


*pezoniysuo0o useq BABY SULIEP JORlEywH puv | 
uvadan 943 ueyM AouUpAG UI OUTUTv; JozUM B Jo IIs 919311 
eq pesudleyy, “sS90xe url spunod jo spuesnoy} Auvul u9eeq 
sey Av[yno 943 9nq ‘7000‘OL J9pUN 91341] B 1OJ SBM JORIZUOD 
eu, “388 0} 4814 WoIy QUOp [[aM UVEq SBY YIOM 9Y} puv 
‘Ajsouoy puv Aptyonyd guowesesuea siy 07 yon4zs ‘40813009 
STY} UO ULIY 943 Sjuesoider Oy ‘ureydoy, “apy ynq £ ueyez 
-dapun pey Avy} 4s¥e} ey} 19A0 AauoUL Jo uns OS1e] A10A & 
9soT JsNur Ady} 4BY} MOLY $10}0813U0 BY} YOM PIOUOUIUI0D 
Aay} S¥ U0OS SB pus ‘oU0ZSpUBS 04} YSN0IY} [PUUNY oY} 9ALIpP 
04 ueSeq yyuIg pue ‘snSuy ‘ureydoy ‘sasseyy sours 
‘np ysey ‘ode srvok oaiy} st 4 ‘soltul ¢p Jo oouvzsip B 
‘IOATY JORIEYD oy? 04 uvodaN oY} ULOIj SPUS4X9 ‘OPI “936 | 
I9A0 934, @ Aq FYSIay Ul “432 Ynoqe st Yorys ‘feuuny siyy, 
‘Ajddns soyem 04} uL10y 03 Aoupdg 07 [euvo & Aq poet 
oq [tM Avy} YOIyA woIy jUlod & 4B ‘IOATY JOVIEPED 94} 04 
SIOALI XNBIPIOD pu uvedaN oY} JO $19}4BM 94} JONPUOD [ITAL 
41 ‘peqetduioo Ayyua0e1 ueeq sey os0ydsturey useyyNOS 
ey} Ul [auUNZ 4sesuo, ey T, — “IANNAY, NVAdaN AH, 


_ euty quosord oy} ye Apozeunqsojuy 


“1g9ULSUa [LAI § 
‘W opue fonbruyoazA[og 9fooy oy} 4¥ soisdyg joa lq 
pue soulfy sep joyO-us-tmeiuesuy ‘1aIyzOg “JY * A9eULs 
-ua ydessalaz ‘ovlg[Q “JX e1e sSioINzoejnuvUL sNoTIvA 


qsurese souoydayay, sop opesouery ayptoog ey} Aq 4ySnoaq 


uorzoe 043 Uodn 410dai 03 ‘stieq Ul [BUN [tAIQ ey3 Aq 
pequrodde sz10dxo ey .—"aSVQ ANOHAATAL, HONAY YT AH, 


*yquout sed shep 0g 10 ST noqe Surysom useaq ATU 
SAVY ST[IUL ZuT[OL 9y} Puv soIvdS PeNUIZUOS oAVY SIOPICY 
‘PION GY} JO QuouIedep Yous. y VY} Ul 9zv[ Jo poaordut 
you sey epeiz ULL OY —'AGVU], NOU] HONANY AH, 


“JISTA B YZIOM [JOM SYIOM OY} OYVUL OF 
puey Ul ¥IOM YSnous Mou uaad ‘TdAOMOY ‘SI JOY, 
‘972}8 possoidep yeymoutos Burst ‘A1ysNpul OULIeUT JO 
SayoUBIg 104}O YA UOUIWIOD UT ‘apRtZ IOYOUB OYy 
‘UO SUIODS YOM 


jo qunoure arey &B st 9194} Sutsoddns ‘SurS10y Aavoy 
YIM paqyouu0. ore OYA oso} Jo Apnys oy} IOz Sut 


| -48010}UL ST JBY} [VAP POOS *v JayO SHIOAA UOIT 997 


OY} Fey} UVES oq [[TM FI Pres UONq Sey AVY WOIT 
‘sosodind yuoasaytp 105 


| YIOM $.YRIUIS TeIoUsS pur ‘syueID ‘Sunyeys Aavoy 


‘uoat pasi0j deios ‘sprnow seuy opeur ore AyyIuUs oy} 
Ul ‘“SpuUTy Snorrmea Jo sduryjsvo sdrys puv ‘snzeredde 
Sut19a3s moss ‘sorsdi3 ureyo ‘soxoq puv ‘sorpurds 
‘soseyound SSU[PUTM DINJOVINULUL OTL POOAA “SASSOTA[ 
poulvu SAVY OM SIPOIZAV OY} 0} UONIppe uy] 

= « 2 Pus g 
‘SSI UL St UO popfeM ore suITed Ss UeWOL], IST 
‘¢ ‘SI UI UMOYS sB ‘sa[3502 pu yULYs s URUTZOIT, 


| YIM sutped paSs0y prjos eavy paaoidat s, poo , 
| ‘a[5ue pormbas ay} 0} JU9q US} pur popfoamsoyNy oy} 


‘ 
' 
' 
' 
1 
’ 
‘ 
‘ 
' 
' 
' 
































r 








‘goard oUO UT PoSIOJ OIV SULIV OM} OY, “poyyzour styy 
Aq painses eq plnoys yuouryoez}e Suo0iys ‘Suc, opeur 
O1V SJIVOS OY} JI yeyy arvadde prnom 4t pure ‘pF “BIT 
UI UMOYS se ‘req 94} 0} UO sodoId SuIpfem Aq poutI0; 
smef oy} eaey ofdroumd uevuyjory, 943 uo opeut 
s10oyoue ey} jo syuBYys OYT,,, ,,‘S1OYoUR oUOS Jo 
| 988 OY} UT Op 07 ofqtssodutt st qt sty, *AToATJOAye 
| dn opeut oq uvo pue yydep yeers A10A Jo you ore 
| dn pe[y oq 0} spreMieqye sooeds oy} pure ‘seoord 
ey} JO SpIs YoRe UO 4Jo] OT¥ [BOUT PITOS Jo suoTzoOS 
SATP~AyO }Vois pue ‘uLIoJ Jo suoeI0z[e ydniqe 
OU 1B OIOY} YVY} WOES Oq [ILA 4I pu ‘sploM oY} JO 
| uorytsod pue sultoy oy}? Moys (2 0} g ‘SdIq) 
| seyozoys Surduvdwmooor oy, ,, ‘oepvul o10y s1oyour 
| oy} Uo Suryroder 03 MOIA & YIM SHIOM oO8oy} 


| poHISIA OYA [eIOWO ue Jo 4uaWEZRS ey} wos 


i 
i 
' 
' 
' 
' 
‘ 
‘ 


eee nm meme - 


























oe) 


|| 
Setchhdad 1B) Is 








hate Js 







































































gi... 
2 
oe S 
we: 


























(‘see bmg vas ‘uoydrsosaq 407) 








e) 
6 @ 2MmMxY sunung 


‘NOGNOT ‘ANVdNOO LHOIT OFYLOIA GNOKWVH AHL AX GHLOAULSNOO 
MUOLVYENAD OIYLOXTIA ITLNVYXAA LHOIT-0001 











C 
Z 
4 
= 
(2) 
a 
) 
Z 
(2) 








“uu g*g dv} coddoo orvq Jo Sdr1}8 FYS10 Jo 8}S1SU0D 41 | ut poquosoados st yorpa 


‘UdYyV} OV SUOTPVAYSN]TT ANO YOTY A WOIF oUTYOVUT OY} 
UT ‘WONdIoOsep [e1oUEs Ou Spoou pur (J “S1q) odAy 
TYUVIIOT UAMOUY-[JOM OY} JO ST OINYVUIIY OLY, 
*SSUU PI[OS OUO OFUT OTOYA OY} SOFTUN SutzQ08 UT 
puv ‘soovds SuIu9ArozUT OY} OFUL P9IOJ St 1opONpUoD 
-uou ping @ uoy, pure ‘seoord souRzstp AIOAT YRTAL 
sovyd Ul poxY 4S1y Or SIOJONPUOD OM} OSOYLT, ‘SIP 
IOPAT[OO OYYO OYY puL ‘NT LOPONPUOD [VUIOZUT OY} 07 
‘A Spnys oy} pur xy ssoq oY} YSnoiyy ‘poure;dxo 
Aproaye sv ‘sossvd yUdIIND L0YYO OT, “SOSTIP 10490] 
-[00 94} JO ONO PoJUNOU ST BLOT} YOM Jo puo oy} 
uo ‘yy oqnz saoddoo oy} 07 YM spnjs oy} pur 41 
ySnoaryy pure ‘Fe ¢ Surt oy 07 [TT spnys oy Aq avys oy} 
WOIJ PIT ST FUILIN OWT, “WW SPOAM OYF ITA [OAT B 
UO YO yd ore ‘FP “SLT UT UMOYS SV ‘Ie{S OY} Jo SIU 
oy], “OANZRUIAY OY} AOJ UOTZEpUNO; B SULIOJ YOY 
H ooord Surdeys 10 14s ssviq v.07 soouvysIp fenbo qe 
poezyoouu0d ore sdiys oy} Jo spula Jo 4os 1930 OILY, 
*810}00][00 OY} 07 ABA 8}T UO QUOTIND 
oy} 10j Yyed v soprtAoad + ssoq OY} snyy pur ‘ornqeuse 
oy} uo sdiuys oy} Jo spud jo jos ouo 0} ‘ouo Aq 


ouo ‘pozyoouuo0s ore Aoyy ssoq Sutalip oy} Uo osoyy | 


oyun yng “p “Sty jo yaed AMO, OY} UT UMOYS sev 
‘so[NIIOJ PUB SJOATI OAVY SULIV OSOYT, “SSO Sutap 
oy} uo swe oy} Aq soz poptaoad you oanyzeue | 
oy} Jo suotssordop Jo suOTyeJUOpUT XIS OY} 0} puods 
-91100 YOIYM SWAG XIS YBIA poystuany puv ‘szred 
OA} UL OPLUL OSTMOYIT ‘5 4) SSOq 1OJNO OY} ST 9.1049 | 
‘qr woay poqyeavdos AT]votayzooTo ynq ‘ssoq SutAup | 
oY} Opisyng ‘soords youzq oy} Aq Sutavasuo oy4 


UMOLVAYANASD OVIXLIATSA 





‘oaqy postuvorna Aq sMor0S 
OY} WOIZ PUB SsOq OY JO SOPs YOQ Wor poye[Nsut 
Ajortquo st ornqyeuur oy, “yf Aeros e Aq uorssordop 
ojvuIeze ATOAO soINdos FI “p “SI UT UMOYS sv put 
‘x18 ‘st yvyy ‘oANPVIUAe O1[} UT SOTPISONUIS Ov O10} 
sev suite AUBUI sv J[VY SVY SSOq SITY, “OSTApPUS Sut 
-AOUL WHOA poyUoADAd st 4 SNYyZ puv “4zvys oY} UO TT 
Surs v ysurese 4t purq pozrun ore soayey ot} Tory 
Aq suood0s oy} pur ‘Sutpdnoo oovy v oyry ‘syed OM} Ut 
opeurst ssoqoyy, ‘sfoysoyzvoz 0.y Aq poxy storys “q 
ssoq SULAMIp oy} poyuNow st ory} ofpurds sty uod¢ 
‘spuo 104} ye pozoouMOD ATTVOIAQOOTO OTe OINZVULTE 
oy} uo sdiayjs aeddoo oy} [Te Yorya 0} ‘s1oyoOnpuod 
aoddoo o1zueou0d OQ 4 UIyyIA Surrrvo ‘oppurds 
OANFVWLIG MOT[OY OY} St O ‘PF ‘Si 0} Surar0jzoxy 
*qUaLINd OY} JO 
UOIOT[OO OY} LOJ SZUOUTOSUvIIY OY} JO JTVY-oUO 97eI4 
-snqft A[UO P[NOAr 4T OUT, FYSteI}s B poMmoT[oJ Worydos 
oy} jt Afuonbesuos pue ‘41 Jo opts zy 410 ye OU 
OY} WoIZ YUOTOYIP St OANzVULIe oY} JO UOTSTATP 
IO WAY YOv yey} SI SI} JO UOSvoI OY, ‘Sep og 
O1}U0D OY} YW 4UOQ St 4ynq ‘orngeUTe oY} YSnoIYyy 
OUT] FYSwVAyS V MOT[OJ JOU SOOp F “Si Ur UoTZOos oY} 
SOUSIUGAUOD O/T + *SLOJONPUOD OY} pure oANquutTe oYy 
Surxy pue SuyLpnsur jo poyzout oyz smoys (F “B1yq) 
UOT}OIS POSAVTUS OY, “Ul Fp st sSurcvoq oy] ur aojzou 
“VIP S}][ *810}09][09 SpIs}NO oY} 0} sAOgONpUOD UTeUT 
oy} Alavo 0} OS[Te puL ‘sseUZYSIT 10J MOTTOY opeur 
[9938 possorduioo pny YQAomgry A, st oppurds oy, 


*‘posn Sutoq soysnq oso ‘azuoaq-1oydsoyd jo oae 
a 


Aayy § Buoy ‘Ur FgT ore sdutavog ureut sayy, ‘posn si | f urpd peuorqoos stg “DI, 





sorgduie OG JO JUSTIN Surytoxe uv puv ‘forfered dn 
pordnoo ore sopis OM9 OY} O8N [eoT}OVAd UT “sUIYO OT 
jO 90UvysIso1 BV OAV SoTIOS ut dn pojdnoo uoymM 
pur ‘roquinu ur yysre-A4A10J Orv s[Ioo oY, “spreas0qye 
9109 yousvur sjt 07 uo poddiys pue prnour oyeredos B 
uo 4[Inq Suteq [loo yous ‘aojowWRIp Ul ‘WU G'S 
OIIM potdA0D U0#}09 9TqNOop YIM puNoM ore 
S}OUSVUL OUT, “IMO OT 8U0Z F sYyStom ouweudp 
ey} ‘Aoqind oy} ynoyyim ‘ozopdutoo usyA, *su0. g 
SI OUIVIJ UOIT-Ysvo OY} JO BYSIOM oy, “Eg pur ‘z 
‘T ‘ssi UO UMOYS Oav SUOIsSUOUIIp [edroutad oT, 

“A[IBVO 4B 4OS Suto Ssutrvaq oY} JO MOTT 07 OS[e pure 
Sururyoevur ut osvo a0z AjToywaedos ysvo ore sossoq Hut 
-1v9q OYJ, ‘“A9Y}0S0 ont} oUIOD [[VYSs OUTIPORUT a} 
jo syivd OM} OY} FvY} Sutansut sny} ‘aoyjo oy} UO 
pewsoy st uotqoefoid Surpuodsoasi09 v pur pouiny st 
SS9001 V SUL SITY} JO J[VY-ou0 punoy  ‘orngeme oy} 
qoojord 03 osfe pue 190Y}0504 ourYyoRUT oY} 4[0Q 04 
SOAIOS TOTYM SULT 10jNo uv “(E pue T ‘sd1,q) SoxoRAq 
io sti jo suvow Aq ‘Arvo ostmoyIT pue ‘woyy 
uodn 4svo so100 youseut FZ Youve savy sopIs OYJ, 
‘syavd anoy jo dn opeut st ouryovut jo ozs sty jo 
OUIVIJ UIVUL OY{T, ‘UOTJONAJSUOD [eIOUNS 8zI UT OpeUT 
useq OAvY SyUOUTOAOIdWT o[qeIOpIsuOD OUeUAp SI} 
PozVAISN][I OM SVT DOUG ‘spoT UTeUT OY} 07 SUOT} 
-90UU0d OY} Surmoys ‘s10zo][0o Arno19w Mou 9Y4 
JO SUOTJOOS OrB G PUL Q ‘SdIQ pue {owes OY} Jo Udy 
-BAODTO UB ST J “ST, 
OINZVUII OY} JO SUOTIOOS podav[Ud MOYS 9 0} F ‘SSIT 
fourudp URL10,7 94} JO UOTYBAOTO pUD URE “SIT 
‘ayedoseq ou0 UO 1044050} 





$ SUOTJOOUUOD OY} PU SsOq SUTALIp | 


poyunour ‘pozoxe sr yt yorym Aq ouryorut suouraTg 
oy} pue oweudp oy} Jo uoreaoo uv st T ‘Stgq 
“YOIMIONT JO SoD pue ueU[ODH 
‘sIssoPy JO Syrom oy} 9e Auvduiog puowwep oyy 
Aq peqoo19 Apyuooed yueld 4ysiy o1yooo ue jo yared 
SI SOUIAVIDUO OY} UI UMOYS Uo oYT, ‘gee put 
eeg sesed uo puv odd quosord oy} uo oqeaysnqyt 
OM YOIYM 4VY} OF UOTONYSUOD UT avfIs pu 
‘sdurey oot Surd{ddns jo ofqedvo oureudp TYUCIIO i] 
esrr] & Aq popooyo st SuryYyst] eousosopuvour ory, 
‘sIq} ULY} UOTONpoIUT 
8} OOUIS UOTPVOYIpOW sso] oUOZIepuN sey pur ssoad 
OY} WOIF UO1ZU97}8 YONUT OS PoATOd0I sey UO4SAs 
ou Ajqeqoid aoy ‘spuvy ano 4e oo1ou popuezxe 
uv 10J [[vo ‘poy ore AoyY YoryM Aq soweudp oy} 10Uu 
Aoy} JoyyIou ynq ‘spunois oy} ut poyenqis AYsow 
ore sdwel ysnig oy, ‘“sunysit ore pur ooucs 
-sopuvoul yyoq eprAcad snyy pue ‘ouryoerm ysnag 
qYSI-OF B FIqIyXe uoIppe utr oy ‘Auvdu0g 
puoutluvyy ey} Jo oweuU oY} Jopun onSopeyeo 043 
UI PUNOJ oq 0} MOU ST FT ‘SaTIOYYTVaF] 9} 4e SyIqIyxe 
BUIS919}UT JSOUL OY} JO OUO SUIIOJ OUTYORUT TyUvI 
-10,f 94} YSnoyyye ‘APUenbesuoy ‘way 10}4v, oY} 
jo ollvu OY} JapuN UO patted Suteq ssouisng oy} 
‘huvduoy yysvy o1popy puowurep] oy} YIM pourq 
-ui0d 9AvY soUuT puv ‘uosduIOYy, ‘yUeIIO,7 ‘sussopy 
‘UOIPIQIYX SOMoysiy OY} JO O80[9 94} AONIG 
‘LIA ON 
‘NOILIGTHXAY HLTVAH TVNOLLVN 


|“HHOINT HHL LY ONILHOIT O1dLoale 



































‘NOGNOT ‘ANVdAWOO LHOTT OIMLOUTA GNONWVH AHL Ad AALONYLSNOO 












































ILNVUUAAH LHOIT- 9001 








334 


ENGINEERING. 


(Oct. 10, 1884. 








wide by 1.5 mm. thick, with vulcanised fibre tape, 
0.5 mm. thick interposed between the adjoining 
layers. Each strip makes four complete convolu- 
tions, its length being 93.4 ft. The copper in the 
armature weighs only 54]b., and is so tightly 
wound and firmly held that it will stand a great 
amount of rough usage, and even of violence, 
without detriment. The actual measured resist- 
ance between the two collector discs is .0062 ohm. 

At 600 revolutions per minute the electromotive 
force at the terminals is 110 volts, 10 volts being 
allowed for possible loss in leads. This margin is 
capable of being regulated by the exciting current 
from the Siemens D 9 series-wound dynamo. 

Probably the most novel and striking feature in 
the electric exhibits at the Health Exhibition is the 
ingenious arrangement devised by Mr. Ferranti 
for forming a perfect sliding contact between the 
collector discs and the main leads which convey 
the current to the lamps. All forms of brushes 
and bearing blocks interpose a considerable resist- 
ance in the circuit, because they must be covered 
with a film of lubricating material, and at the best, 
make only a series of intermittent contacts, which 
become less and less continuous as the surface of 
the collector is impaired by sparking. Mr. Fer- 
ranti has therefore discarded all elastic appliances 
between his fixed and rotating appliances, and 
in place of them has filled the space with a film of 
mercury under pressure, which from its perfect 
fluidity adapts itself to both surfaces, clinging to 
them with an even force which insures absolute 
contact over a large extent of surface, with the 
minimum of resistance. 

The collectors are shown in Figs. 1 and 2, and to 
a larger scale in Figs. 8 and 9. They are formed 
entirely of steel and cast iron to prevent amalgama- 
tion, and each consists of a disc P fixed to one of 
the central conductors, and rotating within a case 
or cover bored to such a size as to leave a clearance 
space between the two. These cases are made in 
halves, the division being diametrical, and are 
mounted upon trunnion pieces R R carried by 
intervening ivory non-conducting pieces upon the 
studs Q Q, which project from the main bearing. 
One of the trunnion pieces for each collector has 
an extension which is permanently connected by a 
copper bar to the main leads laid beneath the ground 
(Fig. 9). The mercury is introduced into the case 
by the cup and pipe at the top, and when the 
machine is at rest it lies in the lower part, from 
which it can be withdrawn by a tap. When the 
collector rotates its friction carries the mercury with 
it, while the centrifugal force drives the fluid to- 
wards the edge of the disc, spreading it in a film 
over both faces and the periphery of the collector, 
and pressing it against the surfaces with a force 
which is measured by the height the mercury rises 
in the gauge glass. A head of 3in. can be main- 
tained with practically no heating, and a perfect 
contact obtained without friction. Any stray drops 
which escape from the disc get into the grooves in 
the casing and run down the gutter, shown in 
dotted lines in Fig. 9, into the bottom again. 

The method of oiling is peculiar and interesting. 
An oil tank is placed as shown in Fig. 1, but at a 
considerably greater elevation in order that there 
may be a head of several feet at the bearings. 
From the tank, pipes are led to all the places need- 
ing lubrication, the continuity of the pipe being 
maintained into the bearing. The last inch or two 
is of glass, and above this there is an adjustable 
valve by which the flow can be regulated until it is 
seen to fall drop by drop through the glass tube. 
Should the bearing show signs of becoming warm, 
the valve can be opened, and the full pressure be 
brought to bear to force the oil between the two 
surfaces. 


The Hammond Company have a complete system 
for incandescence lighting, including switches, fusible 
cut-outs, junction-boxes, and all the rest of the 
small fittings which exercise so great an influence 
upon the satisfactory working of an installation. 
They are all made to gauge, and are interchangeable 
throughout. Great care is taken to make good con- 
tacts, anda special form of coupling has been de- 
vised, resembling a union joint in pipe-work, which 
insures the surfaces being brougnt into the most 
intimate contact, and rigidly held there. The 
switches all break the circuit at two places simul- 
taneously, and present the most ample contact for 
the passage of the current. The lamp-holders are 
a modification of the well-known Swan pattern, and 
the cut-outs are so designed that they can be re- 
newed in a moment when fused. The whole system 





bears evidence, as a glance at our illustrations will 
show, of an amount of mechanical and engineer- 
ing skill that is not excelled in the productions 
of any other electrical firm ; every detail shows 
marks of careful consideration, and an inspection 
of the workshops in Appold-street, Finsbury, de- 
monstrates that the manufacture is carried out ona 
rigid system, which assures that the care exercised 
in the drawing office shall be supplemented by 
accurate workmanship and splendid finish. 








PATENT MUSEUM LIBRARY, SOUTH 
KENSINGTON. 
To THE EpriTror oF ENGINEERING. 

Sir,—For a practical illustration of a retrograde move- 
ment, I would respectfully commend your readers to the 
Patent Museum Library at South Kensington. 

Under the old régime (vide ‘‘Searcher’s” letter in your 
issue of March 7, 1884, p. 217), it was possible to see 
the printed specifications of patents (as a favour, and 
when they were not ‘‘in the colonel’s private room,” 
as I invariably found them to be) about 5 o’clock on 
the Saturday evening, or, that is, about seven hours 
after they could be consulted at the Patent Office in 
Southampton Buildings, a distance of certainly not 
more than five miles separating the two places. This, 
however, for a Government department was fairly good 
work. But, under the new order of things, when every- 
thing else connected with patents is advancing with 
gigantic strides, South Kensington is (as she ever was) 
far behind in the race, for now I find that the printed 
publications are not visible until Monday morning, that 
is, forty-eight hours are required to convey them five 
mniles, truly a marvellous performance in these days of 
underground railways (N.B. Temple to South Kensing- 
ton, return fare a few pence, time occupied on the double 
—" by any one, not in Government service, about one 

our). 

And the cause of all this delay is, as one of the atten- 
dants informed me, with more candour than discretion, 
simply because the Science and Art Department does not 
care to entrust any one in the Patent Museum Library 
with the necessary funds to pay for the carriage of the 
publications, hence they go through the long performance 
of being taken to the Science and Art Department Stores, 
checked in, examined, &c., and an unknown quantity of 
red tapism is expended where there is no occasion what- 
ever for it. 

Perhaps the subordinates of the library were most to 
blame for the errors mentioned in ‘ Searcher’s” Jetter, 
but here I take it is a clear case against the heads of the 
departments concerned. Apologising for thus troubling 
you, I remain, Sir, yours obediently, 

AN AGGRIEVED ONE, 





RAILWAY BRAKES. 
To THE EpitTor OF ENGINEERING. 

S1rr,—Many letters and articles have recently appeared 
in the papers upon this subject ; but it appears to me that 
most of the letters are inaccurate, and are chiefly inspired 
by a desire to advertise the Westinghouse automatic 
brake, and many of the articles, being founded upon mis- 
statements in the letters, are scarcely calculated to give 
the public a correct idea of the position of the brake ques- 
tion at the present moment. 

Amongst others, much comment has been made upon a 
letter in the Times of the 10th inst., purporting to be 
written by an ‘‘ Express Driver,” who, after expressing in 
somewhat flowery language the comfort which he feels 
with a brake which can be applied by himself with ‘‘ one 
turn of his wrist,” somewhat illogically advances this as 
an argument in favour of ‘‘ automatic” brakes. Upon 
this, he proceeds to condemn every form of continuous 
brake, except the Westinghouse automatic, which he says 
‘* never fails ; it has saved my life or limbs five times, and 
I say that it is the best.” 

Upon this illogical letter the Times founded a leader 
practically advocating the adoption of the Westinghouse 
automatic brake without further inquiry. As, however, 
the writer of this article speaks of railway companies as if 
they were commonly in the habit of using engines 
“notoriously addicted to breaking their cranks,” it is 
pretty evident that he had no deep acquaintance with his 
subject. 

Now an investigation of the Board of Trade returns for 
the years 1880 to 1883 shows, that during four years the 
Westinghouse brakes ran 71,000,000 miles with 3900 
failures, being about 55 failures for each million miles 
run; whilst the vacuum brakes during the same period 
ran 107,500,000 miles with only 1074 failures, or only 
about 10 failures for each million miles run; showing a 
ratio of 550 failures of the Westinghouse brakes to 100 
failures of the vacuum brakes. So far for ‘‘ Express 
Driver’s” brake which ‘‘ never fails.” 

I do not wonder he declines to disclose his name, and 
gives no reference to authentic returns of the accidents he 
refers to as having occurred within his experience. 

The Saturday Review in an article last week alludes to 
the above figures, and compares them with an anonymous 
letter signed ‘‘ E. L. A.,” which appeared in the Zimes of 
the 18th inst. ‘‘E. L. A.” quotes 11 instances of failures 
of the simple vacuum brake, and 11 instances of the 
automatic vacuum brake employed by the Midland Rail- 
way, and because these are described by “‘ E. L, A.” in 
what the Saturday Reviewer calls ‘‘thrilling terms,” he calls 
upon me to give ‘‘some more decided statements some- 
thing more like the elevens of ‘ E. L. A.,’” and intimates 
that until I do so he considers ‘‘the preponderance of 
evidence is against” me. 





In the first place, I do not propose to attempt to 
describe railway accidents in “‘ thrilling terms”; but were 
were I to imitate “‘ EK. L. A.” there would be no difficulty 
whatever in doing so with reference to a great many of 
the 390C failures of the Westinghouse brake above referred 
to. 

I prefer, however, to rest my case with regard to the 
brakes upon what appears to me to be the ps fair test, 
viz., the aggregate of the authentic returns of the Board 
of Trade over the last four years; as it appears to me 
that these figures are entitled to far more weight than the 
selection and description in ‘‘ thrilling terms” of a few 


cases. 

Whilst, however, commenting upon “E. L. A’s.” 
letter, I may observe that he suffers from a failing 
common to Mr. Westinghouse’s advocates, viz., a tendenc 
to appeal to the Board of Trade returns where they tell 
against vacuum brakes, and to quote the Board of Trade 
as infallible when they deduce from their returns the con- 
clusion that it is essential automatic brakes should be 
adopted ; but at other times, to dispute the accuracy of 
these returns, because they tell in the aggregate, and 
indeed, also, fatally, in particular instances, against the 
Westinghouse brake. I prefer on my beat to accept the 
only official returns which we have, and to draw my con- 
clusions from them, and I venture to think that the bulk 
of the public will agree with me. 

There is no doubt that the chief cause of the failures of 
the Westinghouse brake is the complication of its various 
parts. Mr. Westinghouse had up to the end of August, 
1883, taken out 28 brake patents, containing 150 claims of 
various kinds, and to those familiar with bis brake it is 
quite unnecessary to dilate upon the enormous complica- 
tion of his apparatus as now employed, and particularly 
upon the dangers incident to the employment of his triple 
and other valves. 

That this is not merely my own opinion, is shown by 
the report of Colonel Yolland on the Blackburn accident, 
dated 6th October 1881, where he says (p. 20): ‘*The 
Westinghouse automatic air pressure brake is a very 
clever ingenious piece of mechanism, made up of a very 
great number of separate parts to give it the automatic 
action ; but, as is well known, the greater the number of 
parts in any piece of mechanism the greater is the liability 
of failure, and I consider that the liability to apply itself 
when not required and when there is no accident, and to 
fail to act or go on when absolutely required by an engine 
driver, constitute two grave defects in its present con- 
struction.” 

Colonel Yolland reported that the Blackburn accident 
was caused: First, by the use of the permissive block 
system at the Blackburn Station; secondly, by the 
failure of some of the complicated mechanism of the 
Westinghouse brake to act when required, thus rendering 
it useless beyond the engine. 

Consequent upon this report, the Board of Trade by 
circular under the hand of the President the Right 
Honourable J. Chamberlain, M.P., in January, 1882, 
specially directed the attention of all the railway com- 

vanies in the kingdom to the imperfections of the 

Vestinghouse brake, and it is rather hard that they 
should now be taken to task for not rushing into a large 
expenditure to adopt it, as if there were no other 
apparatus which could save the lives of the public. 

Again, Major-General Hutchinson, in October, 1880, 
reported that the disastrous collision in the Bleamoor 
Tunnel was caused by one of the inherent weaknesses of 
the Westinghouse system (or, indeed, of any compressed 
air system), viz., the blowing off of the brake coup- 
lings, and consequent application of the brakes when not 
required. It is well known, on the other hand, that this 
class of accident cannot happen to any vacuum brake, as 
the only pressure on the apparatus is the external pres- 
sure of the atmosphere, and the automatic vacuum brake 
now employed is of the simplest construction, having only 
one valve, and that a ball valve of the most ordinary 
description, which will work, practically for ever, without 
lubrication or attention of any kind. It is this simplicity 
which has, I believe, recommended vacuum brakes to all 
practical railway engineers, and which is, notwithstanding 
the loud trumpeting of Mr. Westinghouse’s friends, fast 
bringing about their universal adoption. 

The vacuum brakes are one and ail so simple in their 
construction that they require no skilled labour to under- 
stand, and keep them in working condition, and when 
once fitted demand no special knowledge to apply them 
with safety. 

Mr. Westinghouse, on the other hand, is obliged to 
issue elaborate directions to his own, and to the railway 
employés, who have to go through a regular course of 
instruction before they are competent either to apply the 
brake with safety, or to keep it in repair. The neglect of 
any of these instructions is a source of great danger to 
the public, apart altogether from the question of expense 
involved in them, which also necessarily militates against 
the universal adoption of the brake. To meet the many 
defects of his apparatus, Mr. Westinghouse is constantly 
devising and patenting new and complicated valves, and 
other apparatus, every one of which increases the danger, 
by increasing the chances of failure, as pointed out by 
Colonel Yolland. 

Many of the anonymous correspondents who have 
written to the a ge on this subject, have indiscrimi- 
nately attacked all railway companies which use vacuum 
brakes, as being remiss in the performance of their duty 
to the public, speaking as if the question of ‘‘ simple” as 
against ‘‘automatic” brakes were mere A B C, and in- 
capable of discussion without corrupt motives on the part 
of those who oppose the latter. Further, assuming this 
difficult question to be settled, they speak (as I have 
already said) as if there were no automatic brake in the 
kingdom except thatof Mr. Westinghouse. ; 

There is no doubt that even up to the present time 
some of the largest railway companies in the kingdom 
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have preferred to use a ‘‘simple” vacuum brake to any 


“automatic” brake. It is equally true that the Metro- 
politan District Railway have likewise preferred, up to 
the present time, to use Mr. Westinghouse’s simple com- 
pressed air brake to any automatic brake. It is, however, 
scarcely fair to assume that the determination of these 
companies to use “simple” instead of ‘automatic ” 
brakes was arrived at recklessly, and without due con- 
sideration. : i Se 

On April 8, 1881, a meeting was held at Euston Station, 
under the presidency of Mr, F. W. Webb, the locomotive 
superintendent of the London and North-Western Rail- 
way, forthe purpose of considering the brake question, 
and of enabling Mr. Webb to report to his Board, not 
merely his own opinion, but that of other competent 
railway engineers. y 

That meeting was attended by the chief locomotive 
superintendents and engineers of the following railways: 
London and North-Western Railway, Great Northern 

Railway, Midland Railway (2), Great Western Railway, 
Lancashire and Yorkshire Railway, South-Eastern Rail- 
way, Manchester, Sheffield, and Lincoln Railway. 
Great Southern and Western of Ireland Railway, London, 
Chatham, and Dover Railway, London and South- 
Western Railway, and Metropolitan Railway. 

The whole brake question was at that meeting very 
fully discussed, and ultimately a unanimous conclusion 
was arrived at, that vacuum brakes, whether simple or 
automatic, are preferable to compressed air brakes, whether 
simple or automatic. Nine out of the twelve preferred the 
simple vacuum brake to any automatic brake; the other 
three being in favour of the adoption of the automatic 
vacuum brake. 

A form of universal — to insure as far as possible 
universality of adoption of continuous brakes by allowing 
the interchange of rolling stock, was also at this meeting 
agreed on unanimously, being that now known as the 
“Clayton” coupling. 

This coupling is now used on the three trunk lines to 
the north, viz., the London and North-Western, the 
Midland, and the Great Northern, also on the Lanca- 
shire and Yorkshire, the Great Western, the Manchester, 
Sheffield, and Lincoln, and other important lines. It is 
not adapted to the Westinghouse system, which is there- 
fore now one of the great impediments, if not the chief 
impediment, to the adoption throughout the country of 
one system of continuous brakes. 

It is apparently in consequence of his having been the 
chairman of this meeting with results so disastrous to 
the interests of the Westinghouse automatic brakes, that 
Mr. Webb, of the London and North-Western, has been 
assailed in the most scurrilous manner, by some of the 
correspondents who have written in the Westinghouse 
interest upon the subject. 

Apart altogether, however, from this, it is absurd to 
suppose that twelve men occupying the position of those 
above referred to, and with the full weight of the responsi- 
bility for the lives of so large a proportion of the travel- 
ling public upon their shoulders, would combine to pass 
resolutions of a corrupt character upon so important a 
subject. 

It is curious to observe that the two railways which 
have persistently run “‘ simple” brakes, the one Westing- 
house and the other vacuum, viz., the ‘*‘ Metropolitan 
District” and the ‘“‘ Metropolitan” lines respectively, have 
enjoyed almost complete immunity from accidents, whilst 
some of the employers of Mr. Westinghouse’s ‘‘automatic” 
have suffered heavily. 

Mr. Westinghouse’s supporters are never tired of refer- 
ring tothe brake trials at Newark in 1875, when, however, 
the brake question, as compared with the present state of 
knowledge on the subject, was in its infancy. 

It is only within the last few years that the defects of 
the Westinghouse automatic brake have made themselves 
apparent in actual working, and it is in like manner during 
the last few years that it has been discovered that the 
* automatic vacuum” brakes supplied by my company, are 
at least as powerful and efficient as the Westinghouse, if 
not more so, and far surpass it in point of certainty, sim- 
plicity, and economy. 

Many insinuations have been made against Sir Henry 
Tyler by injudicious advocates of the vacuum brake. 
All that can be fairly said is that all the recommenda- 
tions which emanated from the Board of Trade before he 
became the paid vice-president of Mr. Westinghouse’s 
company, were of such a character that it was supposed 
(erroneously) that no brake could comply with their con- 
ditions except the Westinghouse. At that time my com- 
pany had had but little opportunity of showing what 
could be done with automatic vacuum brakes, but I doubt 
if Sir Henry Tyler were now in the same position, whether 
he would repeat the step he then took. 

Since he left the Board of Trade we have shown that 
the automatic vacuum brakes are in every way more re- 
liable than compressed air brakes, and I think I may 
assert with confidence that, if the four responsible advisers 
of the Board of Trade were now asked, on their present 
state of knowledge, to recommend a brake for universal 
adoption, they would certainly not recommend the 
Westinghouse automatic, or any automatic compressed 
air brake, but would recommend one or other of the forms 
of automatic vacuum brake. 

My pecuniary stake in the question is small, and I can 
afford to take, and I hope do take, a somewhat inde- 
recency view of the question as between Mr. Westing- 
1ouse and my company ; and, apart altogether from m 
position as chairman of the Vacuum Brake Company, 
consider that Parliament should, either through the 
Board of Trade or otherwise, compel railway companies 
to adopt_some interchangeable system of continuous 
brakes. I may also say that the opinion of myself and 
my company’s directors is that an automatic brake is 
desirable, although there is still room for doubt, whether 
the increased safety which this form of brake gives in a 





certain class of accidents, more than compensates for the 
liability to produce another class of accidents, which is 
inseparable from the use of all automatic brakes, no 
matter how simple. The opinion of the advisers of the 
Board of Trade, however, on this matter, and various 
considerations which it would take up too much room to 
discuss, but which are founded upon the experiences of the 
last few years, would seem upon the whole to render it 
desirable that automatic brakes should be adopted. 

I hope to assist in promoting legislation from this point 
of view in due season in my place in Parliament; but I 
am not prepared to ask Parliament to confer upon the 
Board of Trade, or any other public department, the 
right of dictating to railway companies what apparatus 
they are to use, whether in the case of brakes or any other 
railway matériel. 

This is a responsibility which ought to be cast upon the 
boards of the railway companies and their technical ad- 
visers, and of which I trust no public department will 
ever relieve them, although at the present moment it 
might possibly benefit my company. 

assert that it is absurd to suggest that railway boards 
and engineers cannot be safely left to select the form of 
brake, if once it is rendered compulsory that they should 
within any reasonable period agree amongst themselves, 
which should be universal and interchangeable. 

It is well known that the verdicts of juries, and 
“* damages,” are the great safeguards of the public in 
stimulating railway companies. Remove these, as will be 
done if any public department orders the companies to adopt 
any particular invention (no matter how good at the 
moment), and I fear that we shall indeed repent such 
action at our leisure. 

Iam, Sir, yours obediently, 
RIcHARD B. MARTIN, 
Chairman Vacuum Brake Company, Limited. 
32, Queen Victoria-street, London, E.C., 
September 25, 1884. 








AUTOMATIC INJECTORS. 
To THE EpiToR OF ENGINEERING. 

Srr,—We have no wish to run down Messrs. Holding 
and Brooke's influx injector, which may be good or may 
not. Our object in writing to you on the 12th ult. was 
simply to correct what might have been a misappre- 
hension, i.¢., as regards novelty. Wecan only reiterate 
that the injectors which we have been manufacturing for 
the past six years will do all that is claimed as novel in 
your article of the 5th ult., and we shall be happy to give 
a practical demonstration of this to any of your readers 
who may care to visit our works, 

We have no desire to become personal in the matter, 
or to attack any other firm. We must therefore decline 
to enter into any controversy with Messrs. Holding and 
Brooke as regards the merits or demerits of their injector. 

Yours truly, 
FAIRBURN AND HALL. 

Manchester, October 7, 1884. 








THE MECHANICAL EQUIVALENT OF HEAT. 
To THE EnpiTor OF ENGINEERING. 

Srr,—Of course “‘ H.” (in your issue of 12th inst.) is 
correct in what he says, and nothing I have written has 
been contradictory. But what I have been trying to 
instil into him, is, that one portion of the work done 
by a falling mass may be expended in lifting another 
mass, or in moving dashers (asin Joule’s experiment), or 
in working machinery (as when the weight of a hydraulic 
accumulator descends) and the other portion is but ex- 
pended as pressure against that which arrests the de- 
scent. 

I also mean to say that, generally, and in the cases 
named particularly, we only require to learn the measure 
of the portion of work which lifts weights, moves dashers, 
and works hydraulic machinery. 

An analysis of the work done by a falling weight during 
descent, which I am preparing, will surprise ‘* H.,” and 
will prove that though we may roughly —_ of, say, a 
weight 4 lifting a weight 3, the veal work done by gravity 
is not the moving of M 4+M 3=M7, nor the lifting of 
M 3, but is only the causing of the accelerations of the 
two masses; one of whose pressure is completely balanced 
throughout the motion, and three-fourths of the other’s 
isso likewise. There is but one-fourth the natural pull 
of gravity on mass 4 to give pressure and acceleration to 
one-fourth of mass 4 and to give acceleration to three- 
fourths of mass 4 and to mass 3 whose pressures are 
balanced throughout their motions. 

The real work done by gravity is thus small as com- 
pared with the visible and outward advantage to us, and 
which we call work, and which is M 3 raised through 
space x. 

I may remind ‘H.” that the argument in the latter 
part of his letter in issue of June 20th last, depends on 
the specific heat for constant volume being correct ; 
whether it is correct or not will be shown in a letter of 
mine now in our Editor’s hands ; the same letter will also 
show if the other portion of his letter is correct. 

I an, Sir, yours faithfully, 

Chester, September 22, 1884. G. PINNINGTON. 


A QUESTION IN GIRDER DESIGNING. 
To THE EpiTorR oF ENGINEERING. 

Srr,—Would you kindly decide for us the following 
question of strength of girders ? 

A girder bridge has recently been constructed in Mel- 
bourne by one of our oldest and most experienced en- 
gineers of the subjoined form. 

The cross girders are placed on the points A, B, C, D, 
E, F, G, ond overhang the main girders several feet on 











each side. The weight of planking and broken stone of the 
road amounts to at tons on each of the above points. A 
15-ton steam roller was used for rolling down the road, 
and owing to the cross girders overhanging the main 
girders and there being no footpath on one side of the 
road, one main girder was liable to and, I believe, did 
bear the whole weight of the roller. The length of the 
roller being equal to CE, these points would each be 
loaded with 4? + 23 or 10 tons, while the others carried 
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only 24 tons. Under these circumstances the bars BX 
and F Y would endure 15} tons tension, but they consist 
only of 44 x 4 iron with two #in. rivet holes side by side, 
leaving only 14 square inches of iron to bear a tension of 
15? tons. As you will see by the inclosed cutting from a 
local newspaper I have protested against this as dan- 
gerous, but have been stigmatised as a “‘ theorist” by the 
engineer while the local authorities would not even inquire 
into the matter. 

If you consider me to be right, kindly say so, that I 
may in making a further attack be fortified by your 


opinion. 
W. C. KERnort. 

University of Melbourne, August 11, 1884. 

[Professor Kernot is quite correct in his deductions 
from the facts he states. Ifthe lateral overhang of the 
roadway is sufficient to allow the weight of the road 
roller to be thrown almost entirely on one girder, the load 
is a dangerous one to apply to the structure.—Eb., E.]} 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

Quarterly Meeting of the Cleveland Iron Trade.—Y ester- 
day the quarterly meeting of the iron and allied trades 
of the North of England was held in the Royal Ex- 
change, Middlesbrough. There was a comparatively thin 
attendance and the tone of the market was still depress- 
ing. From Middlesbrough there are continued good ship- 
ments of pig iron, and this is the only redeeming feature 
in the staple industry. The season, however, is ad- 
vancing, and the Baltic will soon be closed. In view of 
the dull prospects over the winter months the combina- 
tion pig-makers anticipate difficulty in maintaining 
prices unless they resort to a further curtailment of the 
production. Such a step, however, is surrounded with 
difficulties and complications, and nothing definite has 
yet been done in the matter. No. 3g.m.b. for prompt 
shipment has been sold at 36s. 6d. to 36s. 9d. per ton, but 
for delivery over a few months it can be obtained at less 
money. The lower qualities are in poor request at 
33s. 6d. to 34s. Manufactured iron is steady at the low 
prices which have ruled so long, namely 5/. for ship plates 
and 4/. 15s. for angles less 24 percent. The rolling mills 
are working very irregularly. Hematite pig iron is dull 
on the basis of 44s. per ton for Nos. 1, 2, and 3, f.o.b. 
west coast ports. 


Wages Questions.—Dr. Robert Spence Watson, of New- 
castle, has consented to officiate as arbitrator in the iron- 
workers’ wages question, and he will decide whether the 
employers in the North of England are entitled to reduce 
the wages 5 per cent. or whether the men should have an 
advance of 5 per cent. It will be for the Board to accept 
the award whatever it may be, and both employers and 
operatives should loyally abide by the decision. The ac- 
countants’ certificates showing the realised prices of pig 
iron during the quarter ending September 30, for the regu- 
lation of the Cleveland ironstone miners and the blast- 
furnacemens’ wages, have been issued, and they give the 
price of No. 3 36s. 5.93d. per ton. ‘This figure entitles 
the miner to a slight advance, but the blast furnacemens’ 
wages remain unaltered. 


Ironmasters and the Chemical Trade.—Messrs. Bell 
Brothers, of the Clarence Iron Works, Middlesbrough, 
the pioneers of the salt trade, are now raising upwards of 
6CO tons of salt per week, and they have erected splendid 
chemical works adjoining their evaporating pans, and are 
now manufacturing soda. Messrs. Bolckow, Vaughan, 
and Co., of the Cleveland Iron Works, are still boring for 
salt at Middlesbrough. They have commenced a second 
bore hole at South Bank, near their great steel works. 
A new company are boring at Huverton Hill, and it is the 
intention of Messrs. Sadler, Forbes, Abbot, and Co., one 
of the largest chemical makers in the kingdom, whose head- 
quarters are now at Middlesbrough, to put down a bore 
hole shortly. There is no doubt that Middlesbrough will 
soon be as well known for her chemical products as she 
has been for making pig iron and rails, 


The Coal and Coke Trades.—Coal is firm but coke is 
rather easier. 














Mr. Evcexe Bourpon.—It is with regret that we 
announce the death of Mr. Eugene Bourdon, an engineer 
whose reputation is as widely extended as the use of steam 
power. e died at the age of 77 from the results of an 
accident which occurred to him while making some ex- 

riments on the Orleans Railway with an anemometer 
asd upon the same principle as his well known pressure 
gauge. He was a most prolific and indefatigable inventor, 
and it has been stated that he took out no less than thirty- 
seven patents. He had the good practical sense to know 
how to turn his inventive sk?ll to account commercially, 
and amassed a handsome fortune. In private life he dis- 
played the most genial manners, and was always ready to 
join — ardour in the amusements of his family and 
friends. 
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THE BYE-PRODUCTS OF COAL. 
The Recovery of Bye-Products from Coal, with Special 
Reference to the Coke and Iron Industries.* 
By Watson Situ, F.C.S., F.LC. 
(Continued from page 306.) 
I.—Derelopments of the Beehive Form of Coke Oven, and of 
the Meiler or Mound.—The most remarkable case is that 
of the beehive oven, first modified (see Table,+ page 306 
ante, column E), by Pernolet (E;) as a close oven and de- 
scribed in ‘* Muspratt’s Dictionary” (art. ‘ Fuel”), then 
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Coxe Ovens. Types B, anv B,. 

by Aitken (C 2"), and later by Jameson (C,.), in whose 
modifications a step backwards towards the root form 
was taken, for air is admitted into the coking space. A 
remarkable parallel case of development had already 
taken place from the meiler or mound, as root form, 
by Jones and by Blackwell (see Table, C,), whose 
mounds were erected on a prepared brickwork foundation, 





* Paper read at the Chester meeting of the Iron and 
Steel Institute. 

+ We commence this week on the present and opposite 
pages the publication of the diagrams illustrating Pro- 
fessor Watson Smith’s valuable analytical table. The 
great number of these diagrams prevents us from publish- 
ing them all in one issue. The following are the re- 
ferences to the illustrations now published : 

A;. Meiler or mound oven, By. Sachse oven. 

A>. Beehive oven. B;. Hiltawski oven. 

B;. Jones’ oven. Bg. Franzea ,, 

B.. Appolt ,, B,. Miiller _,, 

B,. Coppée ,, Bg. R. Wintzek’s oven. 





ARMATURE OF FERRANTI DYNAMO. 
(For Description, see Page 333.) 








and around a kind of short square chimney shaft perfo- 
rated in its sides, where these would be covered by the 


coking fuel. The projecting part of the chimney (not | 


perforated) was capped at the top by a damper. The 
lower end of the chimney communicated underground by 
means of a covered channel or pipe witha well or old 
boiler sunk in the ground with a tap at the bottom, and 
containing coke. It acted as a tar and ammonia well. 
For the exhauster, a chimney draught served, and a pipe 
passed from the old boiler-well, sloping upwards to the 
foot of the chimney, into which it entered. Thus the 
gases were lost. Here is a development analogous to those 
of Aitken’sandJameson’s ovensfrom the beehive. Aitken’s 
oven bears much resemblance to Jameson’s modification, 
and the tar from Aitken’s oven resembles that from 
Jameson’s, andis not valuable for dyes and colours. Aitken 


blows air into his oven above the coke, and with the air | 


return gas from the condensing and scrubbing apparatus, 
and he exhausts the gases and vapours, drawing them 


through the bottom of the oven, i.e., downwards, the bot- | 


tom of the oven having three perforated flues through 
which the gases and products pass, uniting into one main, 


proceeding to the condensing apparatus. Klénne’s coke | 
ingler’s Journal 252 [6], | 
256, resembles a Pernolet’s adapted beehive, and cer- | 


oven (German Patent 25,673), 


tainly has the beehive form. However, Klénne draws 
off his products from above, and heats strongly, as 
Pernolet did, the bottom or sole of his oven by the 
return gases, after condensation. This first stage of the 
process continues until so far as possible all the tar and am- 
monia aredriven off, when it ends. Thesecond stage begins 
by raising the damper of another opening set on the side of 
the central top charging hole, opposite to that containing 
the exit for the tarand ammonia vapours, to the hydraulic 
main. Moreover, during this final stage of the coking 
process a damper is raised, previously closing air-holes in 





| front of the lower part of the oven, thus admitting air 
| into the coking mass, The process in this second stage 
resembles Jameson’s, only the half-burnt gases now find 
their way upwards, and into an opening and passage into 
| a vertical side flue now uncovered by its damper. The 
pipe of the other passage for tar and ammonia being luted 
in the hydraulic main, the half-burnt gases are in no 
| danger of preferring that direction. These gases later on 
mix in suitable flues below the oven with air previously 
| heated, and the mixture is completely burnt by being 
| passed through the same passages still hot, rte 4 which 
the stronger gases of the first stage of the process had 
| been passed and burnt with hot air. I should much like to 
| examine a sample of tar from this new oven. There are 
| evidences of higher temperatures than can be attained by 
Aitken and Jameson, and perhaps somewhat higher than 
Pernolet could obtain ; but the thick dense layer of fuel in 
| an oven of this kind and the absence of more heated side 
flues makes me very doubtful as to the character of this 
tar. Moreover, the admission of air in the second stage 
as described, will certainly mean some reduction of the 
coke, and of ammonia obtained as a bye-product. 
Jameson has proposed, for the production of hard coke, 
with simultaneous recovery of bye-products, that in 
addition to the drawing-off or exhausting pipe with tap, 
placed below the sole of his oven, two other smaller pipes 
shall also be inserted, through which he proposes at suit- 
able intervals to return the gases and vapours. The oven 
| is filled as usual, and as soon as ignition has taken place 
| above, the wider suction pipe is caused to act gently, 
| effecting a slow exhaustion of the bye-products and gases. 
Since this process diminishes the coke and makes it softer, 
Jameson returns through the other pipes a portion or the 
| whole of the gas drawn off, and a portion or the whole of 
| the tar vapours, to a similar oven, but one which has 
| attained a further stage of combustion and ignition, in 
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order that the carbon of the gases and vapours may be- 
come deposited in the pores of the coke thus treated, 
whilst the hydrogen burns at the surface of the mass or 
escapes. He claims various other possible modes of 
action and treatment of gas and bye-products. 

Jameson further proposes to treat carbonaceous or coaly 
matters, shales, &c., difficult to coke and not possible to 
coke, also on the partial combustion principle in an oven, 
which partakes of the nature of a reverberatory fur- 
nace. It is, in short, as if Jameson had attached a fire- 

lace with the usual reverberatory furnace fire-bridge, to 
nis modified beehive vven, so that flames from the furnace 
can play over the thick coking mass on the deep lying 
bed and then pass on to the chimney flue, whilst the 
suction process for gases and bye-products is set up in the 
space below the perforated bed on which the coking mass 
lies. It is proposed to adapt this process also for the 
roasting of ores in order to recover bye-products, and for 
the recovery of the fairly pure carbonic acid of limestone, 
or in sublimations. When necessary for the sake of in- 
creasing the heat, the ores or other matters to be roasted 
may be mixed with different proportions of coal. 

H. Hutchinson (Eng. Pat. 2843, June 7, 1883) patents a 
process, which he states will yield hard coke and a tar 
rich in benzol, demanding a rapid rise in the temperature 
of ignition, or a soft coke and a tar rich in paraffin, de- 
manding a slow coking. He proposes to do this by pass- 
ing previously heated air through numerous channels or 
med 9 flues, into the ordinary coke ovens in order to 
hasten the coking and raise the temperature of ignition, 
the bye-products, as gases, being drawn off by flues in 
the upper parts of the ovens. 

In his oven for producing heating gas or illuminating 
gas, he passes, besides air, superheated steam through a 
perforated middle tube, rising perpendicularly from the 
bottom of the oven, amongst the fuel. As regards the 
first part of the process, whatever the coke may be, 
I have great fears about the ‘‘ tar, rich in benzol.” 

(To be continued.) 





TRIAL TRIPS AND LAUNCHES. 

On Tuesday, September 9, 1884, Messrs. Edward 
Withy and Co. launched from Middleton Shipyard, West 
Hartlepool, a vessel named the Longnewton, the first of 
two iron screw steamers to the order of the Marquis of 
Londonderry. The principal dimensions are: Length 
between perpendiculars, 275 ft. ; beam extreme, 38 ft.; 
depth moulded, 19 ft. 9in., witha carrying capacity of 
about 2550 tons. The vessel will be fitted with triple 
expansion engines of 170 nominal horse-power by Messrs. 
T. Richardson and Sons, Hartlepool. The second vessel, 
which will be launched in the latter part of this month, 
is intended to trade between Seaham Harbour and Nine 
Elms Wharf, London, and is of novel and peculiar con- 
struction, all the masts, davits, funnel, &c., being made 
to hinge down to enable the vessel to go under London 
bridge. 

On Saturday, September 20, the s.s. Danehill, which 
was built by Messrs. Campbell, Mackintosh, and Bow- 
stead, at Scotswood, for Messrs. Hay, Adam, and Co., of 
Liverpool, went on her trial trip. Her length is 228 ft. ; 
breadth, 35 ft. ; and her depth from top of floors to under- 
side of main deck is 13 ft. 9in., and to the underside of 

op 20 ft. 9 in. Her engines, which are 125 nominal 

orse-power, and work up to 625 indicated, are built by 
the Wallsend Slipway and Engineering Company 
(Limited), and have Lloyd’s machinery certificate. The 
cylinders are 26 in. and 52 in. in diameter, with a stroke 
of 30in. She has one double-ended steam boiler work- 
ing toa pressure of S0 lb. on the square inch. The hull 
and engines were built from designs by Messrs. Ashlin 
and Asbridge, consulting engineers and naval architects 
of 88 Rumford-place, Liverpool, and under their superin- 
tendence. Ona two hours’ trial a speed of 9? knots was 
maintained. 


On the same day the double-ended quadruplex pro- 
ller steamship Snowdrop was launched from the yard 


of Messrs. Allsup and Sons, at Preston. This vessel is 
the second of two sister ferry boats building to the order 
of the Wallasey Local Board from the designs of their en- 

ineers, Messrs. Flannery and Fawcus, of Liverpool. 

he draught of water being limited, it is not possible to ob- 
tain the immersion of sufficiently large screw propellers of 
an ordinary type, and therefore four screw propellers, 
viz., two at the bow and two at the stern, have been used. 
The vessels are 130 ft. long and 35 ft. wide, and present 
anextremely large deck surface, for the accommodation 
of passengers. They are each capable of carrying about 
2000 passengers, and are expected to steam 125 miles per 
hour. 

On Sept. 23, a steel twin-screw salvage tug was launched 
from the shipyard of Messrs. E. Finch and Co. (Limited), 
Chepstow, built to the order of the Bristol Docks Com- 
mittee. On leaving the ways she was christened the Bull- 
dog. Her principal dimensions are 92 ft. length over all, 
20ft. breadth, 10ft. depth moulded. She is fitted for 
salvage purposes, being supplied with a 5-ton swing crane 
placed amidships, a steam driven-capstan and winch com- 
bined forward, an 18-in. centrifugal pump placed just aft 
amidship, and strong towing gear at the end of the boiler 
casing. A complete chequered iron deck runs fore and 
aft, and Barlow iron belting entirely around the hull. 
Two steel boilers designed for 1201b. working pressure, 
and two pairs of compound surface condensing engines 
of 30 nominal horse-power each, will be fitted by the 
builders. The boat and her machinery throughout has 
been built from the designs of Mr. J. W. Girdlestone, 
engineer to the Bristol Docks. 


Messrs. Burrell and Sons, Dumbarton, on Saturday, the 





20th ult., launched an iron screw steamer named the 
Bisagno, a vessel measuring 320 ft. by 37 ft. by 27 ft. Gin. 
She is a sister-ship to the Bormida, lately built by Messrs. 
Burrell, and has been built to the order of the Societa 
Italiana di Trasporti Marittimi, Raggio and Co., Genoa ; 
she is being engined by Messrs. Duncan Stewart and 
Co., Glasgow. 

On Monday, 22nd September, Messrs. Barclay, Curle, 
and Co., Whiteinch, Glasgow, launched the St. Cuthbert, 
an iron barque of about 1000 tons register, and measuring 
202 ft. by 33 ft. 9in. by 20 ft. Specially designed for 
carrying a large cargo, and built to the highest class at 
Lloyd’s, she is to be fitted out in a very complete manner 
alike for taking in and discharging cargo and for safety 
and comfort at sea. She is owned by Mr. Alexander 
Rae, Liverpool, and is to be engaged in the trade with 
the west coast of South America. 


Messrs. William Denny and Brothers, Dumbarton, on 
the same day, launched a steel-built screw steamer named 
the Oban, a vessel of 765 tons gross register, for the 
Union Steamship Company of New Zealand. She mea- 
sures 200 ft. by 32 ft. by 16 ft. 3 in., is classed 100 A 1 at 
Lloyd’s, is double-bottomed except in the machinery 
space, and is being fitted with refrigerating chambers for 
conveying fresh meat from port to port in New Zealand. 
Messrs. Denny and Co. are supplying the Oban with 
engines of 600 horse-power indicated. A duplicate ship 
for the same owners is in a forward stage of progress in 
the same yard. 


With the same tide Messrs. Russell and Co. Port- 
Glasgow, launched an iron barque of 1055 tons, measuring 
210 ft. 6 in. by 34 ft. 10 in. by 23 ft., and named the 
Anchengee. She has carrying capacity for 1650 tons. 


Messrs. Charles Connell and Co., Whiteinch, Glasgow, 
also with the same tide, launched a four-masted sailin 
ship named the Wendur, a vessel of 2000 tons register, an 
measuring 295 ft. by 42 ft. by 24 ft. She is fitted with water 
ballast between floors in three compartments capable of 
holding 200 tons, thereby insuring stiffness and the means 
of trimming the vessel with light cargoes. This is the 
first ship built on this principle on the Clyde. The vessel 
is considerably in excess of Lloyd’s requirements. She is 
owned by Messrs. A. Mackay and Co., Glasgow, and is 
intended for the East Indian trade. 


A screw steam trawler built of wood, and named the 
Juliette Marie, a vessel of 102 tons, and measuring 
103 ft. by 20 ft. by 9 ft. 6 in., was launched by Messrs. D. 
Allan and Co., Granton, on the 24th of September. 
She is owned by M. A. Sevestre, of Dunkirk, and is to 
be employed in trawling off the French coast ; she is being 
fitted with engines of 50 horse-power by Messrs. Walker, 
Hinderson, and Co., Glasgow. 


On the same day, Messrs. A. M‘Millan and Son, Dum- 
barton, launched two screw steam cruisers, named the 
Eurotus and the Peneus, vessels of 420 tons each, and 
measuring 137 ft. by 25 ft. by 14 ft. They are to be 
armed with Krupp guns, the carriages for the same to be 
supplied by Sir William Armstrong, Mitchell, and Co. 
Messrs. Scott and Co., Greenock, are supplying the en- 
gines, in each case of 400 horse power. The ve2ssels are for 
the Greek Government. 


The steel twin-screw steamer Gairloch, built and en- 
gined by Messrs. Blackwood and Gordon, Port-Glasgow, 
to the order of the Northern Steamship Company, of 
Auckland, New Zealand, ran her official speed trials on the 
Firth of Clyde on Thursday, the 25th of September. A 
vessel of 400 tons gross, measuring 147 ft. by 23 ft. by 
9 ft., and built to the highest class in Lloyd’s Register, 
she is propelled by two pairs of compound engines of 85 
horse-power combined, the cylinders being 17 in. and 
31 in. in diameter respectively, with piston stroke of 
21 in., the steam pressure being 90 lb. per square inch. 
The vessel is intended to develop the passenger and 
cattle trade of the northern ports of the colony. Her 
passenger accommodation and her mechanical appliances 
are exceedingly complete. The mean speed attained on 
the measured mile was 11 knots, which, taking the un- 
favourable character of the weather into account, was con- 
sidered highly satisfactory. 

Messrs. Russell and Co., Greenock, on the same day 
launched an iron sailing ship named the Clackmannan- 
shire, a vessel of 1500 tons register, and mesuring 240 ft. 
by 38 ft. by 23 ft. A sister ship to the Kirkcudbrightshire 
launched by the same firm in the preceding month, she is 
the ninth sailing vessel built by Sion Russell and Co. 
for the ‘‘ Shire” Line owned by Messrs. Thomas Law 
and Son, Glasgow. An 1800-ton ship is being laid down 
on the vacated berth. 


Also on the same day, Messrs. Murray and Co., Port- 
Glasgow, launched the Jessie Darling, an iron screw 
steamer of about 320 tons, and measuring 125 ft. by 23 ft. 
by 10 ft. 6in. She is fitted with water ballast in the fore 
and aft peaks, and she will have all the most approved 
appliances for the rapid loading and discharging of cargo. 
The engines are being supplied by Messrs. Kincaid and 
Co., Greenock. Messrs. John Darling and Son, Adelaide, 
South Australia, are the owners. 


With the same tide Messrs. Murray Brothers, Dum- 
barton, launched an iron screw steamer, of 450 tons, 
named the Dalmarjia. She has been built considerably 
in excess of Lloyd’s highest class, and specially con- 
structed to carry a large cargo on a light draught of 
water. She has been ordered by Austrian owners for 





trading on the River Plate. Messrs. Muir and Houston, 
Glasgow, are supplying the engines, 


On the following day two sailing schooners named the 
Dona Anna and the Dona Maria, were launched by 
Messrs. Blackwood and Gordon, Port-Glasgow. They 
measure 100 ft. by 20 ft. by 6 ft., and have been built to 
the order of the Amazon Steam Navigation Company 
(Limited), for trading on the River Amazon. 


On Saturday, the 27th ultimo, the steel paddle-wheel 
steamer San Martin, built by Messrs. Napier, Shanks, and 
Ball, Yoker, and engined by Mr, David Rowan, Glasgow, 
went down the Clyde for her official speed trials. A 
vessel of 1250 tons, she easures 240 ft. by 34 ft. by 11 ft. 
to main deck, and is the finest vessel in the extensive fleet 
of the Lloyd Argentino Company, of Buenos Ayres, now 
consisting of seven paddle steamers, eight screw steamers, 
and eleven sailing vessels. She is intended for the route 
from Monte Video and Buenos Ayres up the River Plate 
aud its tributaries to Assumption, calling at fourteen 
ports, the length of the route being 1250 miles. Her pas- 
senger accommodation is very extensive, and is fitted out 
in a most elaborate and comfortable manner. The fittings 
of the vessel include an installation of the electric light. 
The engines are of the compound type, with fixed diagonal 
cylinders, with a piston stroke of 5 ft. 6 in. Steam of 
95 lb. working pressure is supplied by two steel boilers, 
Over the long course from the Cloch to the Cumbrae Light 
a mean speed of 13.3 knots was attained. 

On October 7, the s.s. Longnewton, built by Messrs, 
Edward Withy and Co., West Hartlepool, for the Mar- 

uis of Londonderry, left Hartlepool on her trial trip. 

he vessel is so built that she will carry a very large 
cargo, 2600 tons deadweight, on a low net register tonnage 
of 1205 tons. The engines are by Messrs. Thomas 
Richardson and Sons, on their triple expansion principle, 
and are arranged to develop 850 indicated horse-power, 
with a working pressure of 140 lb. per square inch. 
This is the sixth set of engines made on this principle 
by this firm. In this vessel a novelty has been intro- 
duced in marking on the side the amount of surplus 
buoyancy and the length of the maximum righting 
lever that she will have when loaded with homogeneous 
cargo down to her Plimsoll marks, and in all future 
vessels that Messrs. Edward Withy and Co. build, 
they intend to give this information. It is thought 
this will lessen the risk of vessels being delayed through 
supposed overloading, besides giving useful information to 
the outside public which hitherto in many cases has only 
been known to the builders. 








NOTES FROM THE SOUTH-WEST. 
Rhymney Iron_Works.—The directors of the Rhymney 
Iron Company (Limited), have reinstated Mr. D, Evans 
as manager of the works. 


The Mumbles.—The system of telegraphic and _tele- 
phonic communication with the Mumbles is being im- 
pt by the laying of special wires connecting that 

eadland with Swansea, Cardiff, and Newport. This will 
enable subscribers to the Exchange to communicate direct 
to their offices at those ports. 


Bristol Docks. —A meeting of the Bristol ‘Town Council 
was held on Tuesday. The docks committee presented 
the following report : “‘ Your committee have been much 
engaged in carrying out, in pursuance of the resolutions 
passed by the council at its meetings on the 12th and 22nd 
of August last, the arrangements consequent upon the 
transfers to the corporation of the undertakings so trans- 
ferred by virtue of the Bristol Dock Act, 1884. Your 
committee have had registered in the stock register, in the 
names of the persons to whom they have been directed by 
the companies to issue the same, 625,000/. Bristol Corpora- 
tion Stock, the amount of the first instalments of stock 
issuable to the companies, and probably before this report 
is presented to the council the stock certificates, number- 
ing upwards of 1100, will have to be handed over to the 
companies for distribution. Your committee have ap- 
pointed their secretary, Mr. F. B. Girdlestone, who has 
acted as manager of the city docks for upwards of 
nine years, to be general manager of the dock under- 
takings of the co-operation.” At a dinner to be given 
to the Mayor of Bristol in the course of the present 
month, in connection with the dock amalgamation, a 
piece of plate appropriate to the occasion will be pre- 
sented to his worship. It will assume the form of a hand- 
somely chased punchbowl, with what may be called a 
naval rim representing various kinds of vessels under full 
sail and steam. On one side of the bowl is to be an 
engraving of the Avonmouth Dock, and on the other side 
that of Portishead, both purchased for the city through 
the mayor’s assiduous exertions. 


Bristol Industrial Exhibition.—An industrial and fine 
art exhibition is now being held at Bristol. A department 
set aside for machinery in motion proves highly interest- 
ing to many of the visitors. Messrs. Kerr and Co. show 
the mode of winding cotton thread on reels by means of 
their spooling machine ; Messrs. Lindrea and Co. have at 
work their new kind of treadle for sewing machines, 
termed the ‘‘ pendulum or swinging treadle,” and a “‘ ver- 
tical feed” machine, for which is claimed that it stitches a 
larger range of thicknesses of material than any other ma- 
chine. Messrs. Bradbury and Co., and the Singer Manufac- 
turing Company have numerous sewing machines at work ; 
Messrs. Marsh and Co. exhibit the process of hat making ? 
and Messrs. Frost and Reed their system of picture 
framing and gilding. Messrs A. Lee and Brothers illus- 
trate the manufacture of various articles in slate ; and 
Messrs. Laverton and Co. have in motion a moulding ma- 
chine, a continuous band-saw, fret-cutting machine, turning 
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lathes, also a large Brussels carpet loom, weaving high- 
class Brussels carpets. Messrs. Hutchings and May show 
machines for making boots. Messrs. Parsons and Co. 
have at work a new standard screw wire machine for sew- 
ing the soles of boots instead of rivetting. Mr. Arrow- 
smith’s double royal Wharfedale letter-press printing 
machine is printing Arrowsmith’s Christmas annual for 
1884. The boys of the Clifton-road Industrial School are 
daily busily engaged in nanufacturing brushes. The Bristol 
Wagon Works Company has a spoke-turning machine in 
operation at certain periods each day. Messrs. Seargeant 
and Bennett, of Redcliffe and Nicholas-streets, are turn- 
ing out on their improved bag machine 160 bags per 
minute. Messrs. Robinson show a patent satchel machine 
which executes 140 square-bottomed bags per minute. 


Newport.—There is not much change in the steam coal 
trade. A fair demand exists, but more particularly for 
the better classes of coal. The house coal market is 
firmer, a more cheerful tone being perceptible. The 
manufactured iron trade continues in a depressed con- 
dition. Last week’s coal clearances were 53,784 tons. 
The total quantity of coal cleared was 2873 tons, for- 
warded to the following destinations: Rio Grande, 232 
tons ; Passages, 73 tons ; La Guayra, 100 tons; Oran, 140 
tons; and to Halifax, 2328 tons. From Bilbao there 
arrived 7210 tons of iron ore, and 1450 tons came to hand 
from other sources. 


The Glamorgan and Aberdare Canals.—A number of in- 
Juential freighters are endeavouring to negotiate for the 
acquisition of the Glamorgan and Aberdare Canals, for 
the purpose of forming a railway from Merthyr and 
Aberdare to Cardiff. 


Taff Vale Railway.—Notwithstanding that an agree- 
ment between the Taff Vale Railway Company and the 
Powell Duffryn Company has for some months past come 
into force, owing to the want of siding accommodation, the 
arrangements to take away the whole of the Powell Duf- 
fryn traffic over the Taff Vale Railway have not yet been 
completed. The coal for Cardiff, Penarth, and Newport 
from the company’s collieries at Aberaman and Cwma- 
man, is handed to the Taff Vale Company at Treaman, 
that from Middle Duffryn is still conveyed by the Great 
Western Railway, as a siding there is not yet connected 
with the Taff system. A new signal-box with sidings is, 
however, in course of construction and, when completed, 
this colliery will also be served by the Taff Vale Com- 
pany. 

Cardiff.—The best qualities of steam coal have been in 
fair demand, but trade generally has been quiet. Patent 
fuel merchants continue busy. In some instances it has 
been found impossible to avoid demurrage. In the house 
coal market a firmer tone prevails. The iron ore market 
remains inactive. Last week’s clearances comprised 
117,017 tons of coal, 1686 tons of iron, 4858 tons of fuel, 
20 tons of copper, and 643 tons of coke. From Bilbao, 
there arrived 5784 tons of iron ore, and 182 tons came to 
hand from other sources. 


Gloucester Wagon Company (Limited).—A recent strike 
at this company’s works has terminated. Mr. Slater, 
the general manager, addressing the men, said if they 
chose to apply for employment they could do so, but he 
would only take back those whom he required. When 
he told that he had letters that morning applying for 
work from over 200 men they would understand that 
he had no difficulty in filling their places. He had had 
to cancel a large contract in consequence of this wretched 
strike. The men had been employed for many years and 
had become like spoilt children. Many times the com- 
pany had taken work at something like cost price, in 
order to keep the men employed, and this was the way 
the men treated the company. Of 369 men who went out 
on strike 252 have been allowed to resume work. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
again firm last ine and there was a further re- 
covery of 4d. per ton. Business was done on forenoon 
’Change at 41s. 74d. to 41s. 84d. cash, also at 41s. 93d. to 
41s. 10d. one month, the close being buyers at 41s. 8d. 
cash and 41s. 94d. one month, with sellers asking 4d. per 
ton higher. In the afternoon there were transactions at 
41s. 84d. cash, also at 41s. 104d. and 41s. 10d. one month, 
the market closing with buyers offering 41s. 8d. cash and 
41s. 10d. one month, and sellers wanting - more per 
ton. A continuance of the firmness was shown in the 
market on Friday, and prices improved 1d. per ton, the 
gain on the week being 14d. per ton. Transactions took 
weg in the forenoon market at 41s. 9d., 41s. 94d., and 
yack to 41s. 84d. cash, also at 41s. 104d. one month, the 
close being sellers at 41s. 84d. and 41s. 104d. cash and one 
month, respectively, and buyers offering 4d. per ton lower. 
Business was reported in the afternoon at 41s, 9d. and 
41s. 94d. cash, also at 41s. 104d. and 41s. 11d. one month, 
with sellers at the close wanting the top prices, and 
buyers at 4d. per ton under. The market was dull and 
depressed on Monday, and prices declined 2d. per ton, 
being, fully last week’s recovery. During the forenoon 
market there were transactions at 41s. 9d. down to 
41s. 8d. cash, also at 41s. 11d. down to 41s, 10d. one 
month, and sellers at the close were asking the lower 
rates, and buyers offering 4d. per ton lower. Business was 
done in the afternoon at 41s. 8d. and 41s. 74d. cash, also at 
41s. 94d. and 41s. 9d. one month ; and the market closed 
with sellers at 41s. 74d. cash, and 41s. 94d. one month, 
with buyers at 4d. less per ton. Yesterday’s market 
was much depressed, and prices showed a further decline 
of 1d. per ton. There were transactions during the fore- 
noon at 41s. 74d. down to 41s. 64d. cash, also at 41s. 9d. 
and 41s, 84d. one month, the lower rates being offered at 





the close by buyers, with sellers at 4d. per ton higher. 
The afternoon quotations were 41s. 64d. and 41s. 6d. 
cash, and 41s, 8}d. and 41s. 8d. one month, with sellers at 
the close wanting the higher rates, and buyers offering 4d. 
less per ton. Business was transacted this forenoon at 
41s. 7d. and 41s. 7}d. cash, also at 41s. 9d. and 41s. 93d. 
one month, with sellers at the close wanting the higher 
quotations, and buyers offering 4d. per ton less. There 
was aslight improvement in the afternoon, sellers want- 
ing 41s. 8d. cash and 41s. 10d. one month at the close, 
with buyers at $d. less per ton. The market has become 
almost entirely listen, the feeling being very dull, 
while there are absolutely no prospects of an early im- 
provement. Only a very moderate amount of business is 
doing from day to day, and even that is nearly all con- 
fined to members of the trade, there being practically no 
speculation showing itself, the revival of which, however, 
would doubtless be the signal for a decided improvement. 
Buyers are acting with rather more confidence, whilst 
sellers are not so pressing. Shipping brands are scarcely 
if at all changed, a few of them, however, are still firm in 
price owing to their scarcity, but the majority are easy, 
and on the whole there is not so much pressure for de- 
livery. Production is still diminishing, and unless prices 
improve the prospects are that it will be still further 
reduced. The Shotts Iron Company have blown out the 
only blast furnace that they had going at their Castlehill 
Works, so that the number of furnaces now in blast 
is reduced to 92, as compared with 109 at this time 
last year, Last month’s make of pig iron was about 
16,500 tons less than the make in September, 1883, 
and prices on the average were about 4s. 9d. per 
ton under that of September last year. The shipments of 
pig iron from all Scottish ports last month amounted to 
9655 tons, as against 9242 tons in the preceding week, and 
12,023 tons in the corresponding week of 1883. They in- 
cluded 1150 tons to the United States, 880 tons to 
Canada, 100 tons to Australia, &c., 105 tons to France, 
759 tons to Italy, 1680 tons to Germany, 430 tons to 
Holland, 100 tons to Belgium, 360 tons to Spain and 
Portugal, 300 tons to China and Japan, and _ lesser 
quantities to other countries. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
582,662 tons yesterday afternoon, as compared with 
583,597 tons yesterday week, showing a decrease for the 
week of 935 tons. 


Burntisland Harbour Commission.—At a meeting of this 
3oard held yesterday, the annual abstract of accounts 
was submitted, from which it was shown that the revenue 
for the year ending September 30, after making the 
necessary deductions, was 23,552/., and the expenditure 
was 23,2287. A sum of 6000/7. was expended on new 
works during the year—partly out of revenue. The 
quantity of coal shipped during the year was 722,427 tons, 
as against 470,636 tons in the year 1878-79, and 166,599 
tons in the year 1874-75. 

The Shipbuilding Trade at Dundee.—This branch of 
trade continues to be exceedingly dull. In three of the 
yards there is at present no work going on, and in the 
fourth there is a whaling vessel on the stocks. It is ex- 
ected that the keel of a large tug steamer for the River 

ooghly will be laid down within the next few days in 
Mr. W. B. Thompson’s shipyard. 


Adoption of Steam for the Dundee Tramways.—Arrange- 
ments have been made by the Dundee Tramway Com- 
pany to work their lines by steam engines. The first of 
the requisite number of engines are expected to arrive 
within a couple of months, and they will be employed in 
the first instance upon the Lochee line. The first delivery 
will consist of three engines, made by Messrs. Green and 
Co., Leeds, and they will be sufficiently powerful to draw 
two large bogie carriages, capable of containing 62 pas- 
sengers each. The consent of the Police Commissioners 
to work the tramways by steam engines was obtained by 
the company last week, and it is expected that the Board 
of Trade sanction for the same purpose will be obtained in 
a day or two. 


Kirkcudbright Harbour.-—A few days ago the Kirkeud- 
bright Town Council resolved to consult an eminent engi- 
neer as to the best mode of improving the harbour of that 
port. 


Cost of the New Tay Bridge Works.—At present the sum 
of 16,000/. per month is being paid by the North British 
Railway Company on account of the works of the new 
Tay Bridge, and it is estimated that after the end of the 
present year about 340,000/. will be required for the com- 
pletion of the works. 


Suspension in the Iron Trade.—Messrs. John Aiton and 
Co., of the Milnwood Malleable Iron Works, near Holy- 
town, have found it to be impossible, on account of 
financial difficulties, to — on their works without 
coming to an arrangement with their creditors. The trade 
liabilities are stated at 7000/., but there are heritable debts 
toa large amount besides. Their workmen were all dis- 
charged last Saturday. 


The Forth Bridge.--On Monday afternoon, the third 
caisson required for the Forth Bridge was launched at 
South Queensferry, the ceremony being performed by 
the Countess of Rosebery. The caisson is 70 ft. in 
diameter, and when completed it will be 72 ft. in height. 
It is made entirely of steel, and will be sunk on a solid 
foundation with 11,000 tons of concrete. The weather 
was excellent, and the proceedings passed off very suc- 
cessfully. 


Concrete v. Granite for Graving Dock Bottom and Altars. 
—At their last monthly meeting held yesterday, the Clyde 
Navigation Trustees resolved on using concrete instead 
of granite for the bottom and altars of the new graving 
dock which they have at present in course of construction 


in connection with Glasgow Harbour. In the opinion of 
Mr. Deas, the engineer, it is perfectly possible to con 
struct a water-tight, good, sound dock of concrete. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Advance in Coal.-—In Sheffield the coalowners followed 
the example of the Lancashire colliery proprietors and 
advanced the price of coal on Wednesday. In Lancashire 
the advance is from 1s. to 1s. 6d. per ton, and in York- 
shire from 10d. to 1s. In several districts the miners 
have announced that they will demand an increase of 
wages. 

New Municipal Offices for Bradford.—At a special 
meeting of the Finance and General Purposes Committee 
of the Bradford Town Council the plans of the new muni- 
cipal offices, which it is intended to erect in Chapel-lane, 
immediately in the rear of the Town Hall, and which have 
been prepared{by Messrs. W. and R. Mawson, architects, 
were approved. The building will be erected on the site 
of the old buildings at the back of the Town Hall in a 
triangular form, so as to permit of a new street being con- 
structed from Chapel-lane to the new Lancashire and 
Yorkshire goods station, and both Chapel-lane and 
Nelson-street will be widened. This new street will afford 
an outlet for the whole of the traffic which at present con- 
verges in front of the Town Hall and through Chapel-lane 
from Manchester-road, Thornton-road, and other streets. 
The new street will be 60 ft. wide, and there will be an 
open space of 30 yards at the end of the new building. 
The area of the flooring in the new hall will be 2889 yards, 
of which two-thirds will be devoted to municipal and 
one-third to school board purposes. The cost is estimated 
at 30,0007. 


Sheffield Gas Company.— The fifty-ninth ordinary 
meeting of shareholders of the Sheffield United Gaslight 
Company was held on Wednesday at the Cutler’s Hall. 
There was only a moderate attendance, Mr. F. T. Mappin, 
chairman of the company, presided, and said that Shef- 
field gas was as good as the company was called upon to 
supply—as good as that of any town that had not an un- 
limited supply of cannel coal. The company had done 
all they could to mitigate the alleged nuisance at their 
Brightside chemical works. The report (which was 
adopted) showed a surplus of 1489/7. after paymg divi- 
dends. 


Charles Cammell amd Company, Limited.—At a meet- 
ing of the directors it has been decided to pay an interim 
dividend after the rate of 5 per cent. per annum on all 
the shares of the company, payable on the 3rd _ inst., 
this being at the same rate as was paid at the correspond- 
ing period of last year. 

The Lighting of Public Clocks.—Mr. John Dolby, the 
Local Government Board auditor, has surcharged the 
Buxton Local Board with the cost of lighting the public 
clock on the Devonshire Hospital in that town. Mr. 
Dolby has also made a similar surcharge on the New 
Mills Local Board, for lighting with gas the clock on the 
Public Hall. The auditor gives as his reason for so doing 
that the clocks are not the property of the ratepayers. 








FOREIGN AND COLONIAL NOTES. 
Encouraging Colonial Industry.—The South Australian 
Marine Board having accepted an English tender for 
boilers required for a steam launch only slightly in 
advance of local tenders, the matter has been referred 
back to the Board, and it is probable that a local tender 
will be ultimately accepted. 


The Caspian and the Persian Gulf.—A group of Parisian 
capitalists headed by M. de Freycinet, will, it is stated, 
join with Russian concessionnaires in constructing a rail- 
way from the Caspian Sea to Bussorah, on the Persian 
Gulf. The Czar and the Shah will support the scheme. 
A nephew of the Russian minister of finance is one of the 
concessionnaires. It is intended by this means to create a 
through route between England and India which can be 
passed over in a fortnight. It is expected that the work 
will be completed in three years, but a good many hitches 
may yet arise. 

Largs Bay.—Mr. Hardy has brought before the South 
Australian Legislature the question of providing accommo- 
dation for ocean-going steamers at Largs Bay. The dis- 
cussion has been adjourned in order to ascertain whether 
a local Ocean Dock Company intend to avail themselves 
of the provisions of their Act. 


Too Many Cooks.—At a recent sitting of the South 
Australian Railway Commission, Mr. Mais, engineer-in- 
chief, stated that an order for rolling stook was sent to 
England without consulting Mr. Thou, the locomotive 
superintendent ; and it was done by the authority of the 
Commissioner for Public Works, Mr. Ramsay. In letters 
read before the Commissioner, Mr. Thou made a strong 
point of the friction between his department and that of 
the engineer-in-chief being detrimental to the interests of 
the public service. 


Trucks for Panama.—We learn that the Panama Canal 
Company has just divided orders for 800 trucks among 
four Belgian firms. The contract prices range between 
71l. and 85/. 12s. per truck. 


Great Northern Telegraph Company.—The number of 
messages forwarded by this company in the first eight 
months of this year was 797,897, as compared with 802,690 
in the corresponding period of 1883. The revenue col- 
lected in the first eight months of this year was 182,680/., 
as compared with 168,3867. in the corresponding period 
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WE illustrate this week two forms of ironing 
machines which are now being exhibited in the Ma- 
chinery in Motion Department at the Health Exhi- 
bition. 

The first machine is shown by Messrs. H. Podger 
and Sons, of Bromley, Kent, and is illustrated by 
Figs. 1, 2, and 3, above. This apparatus is princi- 
pally designed for ironing shirt fronts, collars, cuffs, | 
and such articles. Referring to the engravings, Fig. 1 
isa side elevation, Fig. 2 an end elevation, and Fig. 3 
a plan. The machine here illustrated is a double one, 
but a single machine is also exhibited. The tables | 
are adjusted vertically, being worked by means ofa | 
foot lever plainly shown in Fig. 2. The irons reci- | 
procate on the sliding bar on which they are hung, | 
being actuated by the disc crank shown, which works | 
the connecting rod attached to the sliding bar, the | 
latter being guided by the four rollers shown. The | 
irons are heated by steam supplied through flexible | 

ipes. 

The ‘‘ Invicta,” machine, which is exhibited by | 
Messrs. Davey and Fabian, of Dashwood House, 
New Broad-street, is shown in Fig. 4. The long 
horizontal cylinder, which is covered with cloth 
or other suitable material, revolves slowly and takes 
the place of the ordinary ironing table, at the same 
time the iron, which is made hollow in order to receive 
steam for heating, has given to it a reciprocating 
movement in a line with the axis of the roller. The 
necessary motion of the iron is obtained by means of 
an eccentric worked by gearing, the action of which 
is plainly shown in the engraving ; the small roller 
guides running on a guide-bar are also clearly illus- | 
trated. In order to convey steam into the moving | 
iron, either a short flexible tube or a metallic swivelling | 
joint is used. When required to be worked the ma- | 
chine is put in gear, and the piece to be ironed is | 
passed under a projecting lip on the iron. The roller | 
then carries it through, and it gets smoother by the | 
pressure of the reciprocating iron. The machine is | 
simple, and no doubt very effective. It is made in | 
sizes weighing from 15 cwt. to 25 cwt., and with 
a length of roller from 3 ft. 3in. up to7 ft. 8in. A 
treadle is provided for lifting the iron from the roller 
if required, but this is not necessary in ordinary work. 
The iron can also be heated by gas if preferable. 









































Fic. 4. 


Tue FLint CHEMIcAL WorKs.—We have been asked to | 
state that the designers of the causticizer made by | 
Messrs. R. Daglish and Co., for the Flint Chemical | 
Works, and described by us on page 299 ante, are Messrs. | 
Parnell and Simpson, of Liverpool and Widnes. 


AMERICAN LocomoTIVE BuILpINc.—The Cooke Locomo- | 
tive Works at Paterson, New Jersey, have completed an 
order for seven mogul freight engines for the Elmira, 
Cortland, and Northern Railroad. Messrs. M. M. Buck | 
and Co. are building a small locomotive for a railway in | 
Algeria. They are also turning out a handsome locomo- | 
tive, to be carried ina trades procession in the autumn. 


CaNnaAbDIAN Raitways.—The Guelph Junction Railway, 


' which is intended to connect with the Ontario section of 


the Canadian Pacific, at or near Schaw Station on the 
main line, has at last assumed a definite shape. A number 
of Montreal people are interested in the new line, one of 


| them being Mr. Shanley, of the Canadian Pacific Railway, 
| who has gone over the proposed route. A survey of the St. 


Catherine’s and Ni 
It is to 
of the 


ara Railway has been completed. 
pass through the best and most productive sections 
Niagara peninsula, approaches within a few miles 


| of Hamilton, with which is to be connected by a branch, 


and passes on by way of oe Beach to Toronto. 
A survey of a proposed railway between Kingsville and 
Windsor, is being steadily pushed forward. The line has 
been located as far as Maidstone, and will cross the 
Canada Southern Railway track two miles west of Essex 
Centre. <A contract for 100 miles of the eastern end of 
the line has been let. 
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THE STATE OF THE NAVY. 


Our able and enterprising contemporary, the Pall 
Mall Gazette, has succeeded, by presenting indisput- 
able, but hitherto neglected facts, forcibly and per- 
sistently, in awakening public attention to the state 
of the Navy, and in creating a widespread interest 
and well-founded alarm that will not readily be 
quieted. It has been known fora long while past that 
the present state and future prospects of the Navy of 
this country are alike bad, and that the latter are 
only more deplorable than the former. We have 
frequently called attention in detail to certain of 
the main faults of our naval administration, and 
have shown in what respects it has failed to satisfy 





the requirements of this great empire, and of the 
vast interests that are committéd to its charge. But 
our voice has been like that of one crying in the 
wilderness, and has apparently been disregarded. 
Certainly it has not been able to penetrate that 
triple armour of apathy, prejudice, and pedantry 
which appears to encase all who are charged with 
the adminstration of the Navy. 

Many circumstances now combine to insure a 
fair and patient hearing for those who have any- 
thing to say about the state of the Navy, and the 
manner in which this has been brought about is a 
striking illustration of the power that can be 
exercised by the daily press. Temperate, accurate, 
and well-timed statements alone are not sufficient — 
these had already been repeated ad nauseam by 
ourselves and others—but it has been by the 
striking device of devoting one-half of the columns 
of a newspaper which usually contains short 
articles and notes to a recapitulation of much that 
has been, and can always be, said upon the subject 
of the Navy. The portentous length of the article 
which succeeded in arresting the attention of the 
public, ‘‘a length which, although fully warranted 
by the importance of the subject, is entirely with- 
out precedent in the history” of the journal which 
published it, was yet insufficient to contain all the 
charges that can be only too clearly brought against 
those responsible for the present state of things. 

Although the means by which public interest has 
thus been aroused to the state of our first line of 
defence denote a chronic indifference and neglect to 
the matter, which is strangely inconsistent with our 
absolute dependence upon it for prosperity, and 
even existence as a nation ; and although it is dis- 
creditable to those whose duty it is to maintain the 
Navy in the requisite state of efficiency, that the 
Pall Mall Gazette should have been justified in rais- 
ing a cry from one end of the country to the other 
in order to excite in them a proper sense of duty, 
still it is a matter for congratulation that the public 
ear has at length been reached. It is high time 
that something was done to put the Navy upon the 
footing which is demanded by all the circumstances 
of the day, and to have it maintained in the condi- 
tion which is necessary, not only for protection at 
home, but also to meet the rapidly growing require- 
ments of our trade and possessions abroad. 

One of the most striking, and, at first sight, 
strangest, characteristics of the present discussion 
upon the state of the Navy, is the unanimous and 
hearty support given to outside critics by all 
branches of the naval service, both executive and 
civil. Naval officers of all ranks have written sup- 
porting the views that fare expressed, and only 
complaining that they do not go far enough ; while 
others, together with some of the professional 
employés at the Admiralty, are scarcely restrained 
by the service regulations from giving public expres- 
sions of sympathy. The officers of the dockyards, 
and of the constructive department of the Admiralty, 
are jubilant over the prospects that are opening up 
of now getting that attention paid by the Treasury 
to the growing wants of the Navy which their own 
official representations have failed to command. If 
the secret history of the present agitation were to 
be written, it would be found that Government 
officials sometimes use, anonymously, that power of 
the press which, at other times, they so much dread 
and denounce, in order to advance views for which 
they cannot otherwise obtain an adequate hearing. 

This peculiar phenomenon of sympathy with, and 
active support of, a movement which to all appear- 
ances commenced outside of the Navy, by nearly all 
classes of the naval service, is probably caused, not 
so much by the facts which have been brought 
forward as by the main inference which has been 
drawn from them. The increasingly retrograde 
condition into which our Navy is falling as com- 
pared with that of foreign powers, the growing 
requirements of our over-sea trade, and the long 
list of clauses which are contained in the whole in- 
dictment against those responsible for the state of 
the Navy, have been used mainly for the purpose of 
enforcing a demand, which of all others is certain 
to be popular throughout the entire naval service, 
viz., increase of expenditure. A mere demand for 
increase of expenditure is always sufficient to gain 
the support of every admiral and captain in the 
fleet, and the whole of the constructors at the 
Admiralty and dockyards. We quite agree that an 
increase of expenditure is at the present time de- 
sirable, and that we cannot recover lost ground, still 
less make the further progress which is demanded 
by the constantly increasing requirements of the 





country, without considerably adding to the normal 
amount of our naval expenditure. 

The point that appears to have been missed in 
the discussion is, that our present unsatisfactory 
position is due not merely to deficient expenditure, 
but very largely to the manner in which the current 
expenditure hasbeen made. The most serious and 
pressing question is, not so much the finding of 
money for strengthening the Navy—money can 
always be got, and in as large a quantity as may be 
necessary in Great Britain for a supreme purpose of 
this kind—but it is the economical and profitable 
application of such expenditure as may be decided 
upon. The sums of money that have been voted by 
Parliament of late years for the construction of 
ships for the Navy have been enormous, consider- 
ing the results that have been obtained from them. 
We have had ships like the Ajax and Agamemnon 
which have been more than eight years in building, 
and have cost enormous sums of money, sums 
vastly greater than the original estimates provided 
for, and yet they are not in a satisfactory condition 
for performing the services expected of them. The 
Polyphemus, for which the cost was voted by Par- 
liament in the early part of 1877, is still incom- 
plete, after having had nearly twice the money 
spent upon her that was originally estimated and 
voted ; and, after all, it appears unlikely that she 
will ever prove of any substantial value to the Navy. 

The building of ships for the Navy is conducted 
upon principles which cause great waste of expendi- 
ture, slowness of production, ‘and inefficiency of 
results. There is no institution in this country 
which receives such small value for its money as the 
Admiralty does for its expenditure upon ship con- 
struction. Although it is only a truism to say that 
this country possesses vast shipbuilding resources, 
yet the public is deprived of the benefit of them by 
the antiquated and extravagant system upon which 
it has always built, and is apparently content to go 
on building, its ships. A Committee, presided 
over by Lord Ravensworth, has been inquiring, 
during the present year, into the manner in which 
contracts are made by the Government with private 
shipbuilders, for building and repairing ships of the 
Royal Navy. The building of ships in the dock- 
yards is such acostly and wasteful process that it 
is becoming more and more desirable to build as 
many as possible of the ships of the Navy with the 
aid of private skill and enterprise ; and it is re- 
ported that Lord Ravensworth’s Committee has 
recommended that in future all Her Majesty’s ships 
shall be built, as far as possible, by contract. For 
some strange reason, however, the publication of 
the report has been delayed by the department, 
and no copy of it is yet procurable. The Com 
mitteee has, however, made a step in the right 
direction, and we trust that the stereotyped official 
objections that are sure to be raised against any 
extension of the system of building ships by con- 
tract will be brushed on one side, and that the con- 
structive department will be instructed to carry 
out the recommendations of the Committee. 

The expenditure upon the Navy will be much 
more economically and profitably employed, by 
building ships in private shipbuilding yards instead 
of in the public dockyards. This is the course that 
has always been adopted in the construction of 
boilers and marine engines for Her Majesty’s Navy. 
The public generally have no idea that, notwith- 
standing the importance that is attached to build- 
ing ships in the dockyards, the construction of 
boilers and engines has never become established 
there ; and these are always made by private en- 
gineers. Why the same system which contributes 
to the Navy one section of a fighting ship, and that 
not the least important one, cannot also be trusted 
to produce the whole, we are unable to conceive. 

It is true that giving ships out to build by com- 
petition among private shipbuilding firms in the 
same way as is already done with marine engines 
would greatly economise the expenditure upon the 
Navy ; but in order to obtain anything like the 
whole benefit of the economy that might thus be 
made, a radical alteration is necessary in the system 
upon which vessels and their fittings are now de- 
signed, and interfered with down to the smallest 
detail, by the Admiralty constructors. We pointed 
out on the 30th of May last, that great defects 
are to be found in Admiralty specifications, and in 
the official supervision of work building by contract. 
We showed that all the specifications which are sent 
out from the Admiralty for builders to tender 
upon, profess to contain complete and definite 
descriptions of the various parts of the vessels to 
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which they relate, while they are in reality docu- 
ments of the most vague and indeterminate 
character. They generally contain several hundreds 
of items, the greater number of which are simply 
required to be done ‘‘as directed,” or ‘‘ to the 
approval of the overseer.” These specifications 
appear to be framed with the intention of leaving 
everything as open as possible for subsequent 
alterations, and for additions, that the Admiralty 
constructors may feel inclined to ask for as the 
work proceeds; and the shipbuilder who has 
tendered to such a specification is thus left entirely 
in the hands of the Admiralty officials, with no 
really definite guidance as to the ultimate cost of 
the work. The building contractor has no -specific 
or solid ground to stand upon under his contract, 
and what little might be furnished by a fairly 
drawn arbitration clause, is cut away from him, by 
the circumstance that he is allowed no appeal, in the 
event of adispute, to any authority except the Con- 
troller of the Navy. We also pointed out at the 
same time, that the system of inspection, which is 
adopted at the Admiralty, is of an entirely different 
character from that found best by our largest mer- 
cantile shipowners, and leads, through various 
causes, to a great increase in the cost of work, 
and to an enormous waste of time. 

We can only just refer, at present, to these 
points, for the purpose cf indicating one or two 
directions in which the state of the Navy might be 
made much more efficient, without any increase of 
expenditure. The wise and economical administra- 
tion of naval expenditure is, however, a very great 
question, and one which we confess we are almost 
hopeless of seeing properly grappled with. Ad- 
miralty officials will eagerly support any move- 
ment for spending more money, as they are now 
doing ; but they will resist, with all the powerful 
means of obstruction they possess, any attempt to 
examine exhaustively the details of expenditure, or 
to make it more profitable. They not only oppose 
at all times attempts to promote economy, with a 
determination that almost indicates a failure to com- 
prehend the necessity for it, but anything like 
speed of production is also strenuously resisted by 
them. 

The Admiralty constructors are believed to sym- 
pathise warmly with the present outside effort to 


obtain an increase of expenditure upon the Navy ; 
but the only one who has raised his voice publicly 
upon the subject is Mr. Barnaby, the Director of 


Naval Construction. It is instructive to note, by 
what he has said, the direction in which Mr. 
Barnaby’s mind is working. His only object ap- 
pears to be to prepare the public for a continuation 
of the old dilatoriness and sloth in the completion 
of ships. It has been stated that arecent Brazilian 
ironclad, of a very powerful type, was completed in 
two years, and this fact was brought forward as a 
proof of the possibility of greatly shortening the 
time occupied in completing ships for the British 
Navy, some of which have taken no less than seven 
or eight years in construction. Mr. Barnaby 
writes to the papers, however, saying that ‘‘ It 
is dangerous to assume that modern armoured 
ships can be built rapidly even under the 
best conditions, as this ship has been;” and 
that uncertainties upon naval points, and gunnery 
trials, occupied three years before even the 
ship in question was completed, although as far 
as hull and machinery were concerned she was 
finished in a little over two years. Why it is 
‘*dangerous” to assume that ships can be built 
rapidly, we cannot, after much reflection upon the 
point, imagine; and Mr. Barnaby does not con- 
descend to explain. As the whole point of his 
letter turns upon this element of danger, we have 
not obtained much benefit by studying it, and we 
venture to think that the public have not been 
greatly enlightened by it. We do not know why 
it should be even incorrect to assume that mo- 
dern war-ships may be constructed as rapidly 
as this Brazilian vessel was ; but why it should be 
‘* dangerous” to assume it, we are completely at a 
loss to conceive. We hold that such an assumption 
is not only free from danger but that it is a correct 
and reasonable one, and that it should be the aim 
of our naval constructors to devise some means by 
which our ships of war could be built in something 
like the same time as is employed in building ships 
for foreign navies. Mr. Barnaby cannot prove 
that the shipbuilding resources of this country are 
unequal to the performance of what he considers to 
be such a feat ; onthe contrary, he is compelled to 
admit that they actually doit for other nations. There 





are firms who would undertake to do the same for 
our Navy as has been done for that of Brazil, and 
we feel sure that the results would be equally as 
successful as those which have been obtained by 
the Admiralty with vessels that have enormously 
exceeded their originally estimated cost and taken 
an unexpected number of years to complete. Itisa 
bad sign for the future that the Director of Naval 
Construction—who should be informing his mind, 
expanding his ideas, and looking abroad to ascertain 
what can be done by the combined enterprise and 
mechanical resources of this country, and how to 
utilise them for the public service—should appear to 
have his attention mainly occupied by the fear that 
the present slowness of production and barrenness of 
results achieved by the Admiralty, may be publicly 
noticed and blamed. _He is content and desirous 
that his department should have more money en- 
trusted to it by Parliament to spend, but he does 
not wish that the present unnecessary and un- 
profitable mode of expenditure should be noticed or 
interfered with. 


THE BRAKE QUESTION. 

On another page we publish a long letter from 
Mr. Martin, the chairman of the Vacuum Brake 
Company ; but not only has a greater part of this 
letter already appeared as an advertisement in 
many of the provincial papers, but it also con- 
tains matter some of which is entirely irrelevant 
to the brake question proper, and more which is 
either incorrect or very misleading, or which has 
repeatedly been answered before. We are unwil- 
ling not to give Mr. Martin a full hearing, but as 
there is scarcely any statement in the letter with 
which we can agree, we cannot pretend to take up 
here all the points on which the latter is open to 
reply, and it is the less necessary to do so since, as 
we have said, many of them have been already dealt 
with in our columns. 

Mr. Martin’s protest consists mainly of unmea- 
sured abuse of the Westinghouse brake. He tells 
us nothing new that is true, and he is most hasty 
in his conclusions, and in his desire to accept as 
facts, what are only the longings, and it may be the 
opinions of discontented partisans. Like many 
others similarly placed, Mr. Martin is not con- 
sistent. We have already shown in our issue of the 
26th ultimo, the change which he has undergone 
with regard to what, in his letter to the Times in 
August, 1881, was called the ‘‘ ill-judged action” of 
the Board of Trade ; and more important still that 
after years of uncompromising opposition to the 
Board of Trade requirements, Mr. Martin now 
announces that his company have come to the con- 
clusion that an ‘‘ automatic brake is desirable.” 
In the present letter, too, it will be noticed that 
the paragraph which appeared in the letter to the 
Times of the 18th ult. relating to the working of 
the Westinghouse brake on inclines, and which we 
refuted in our last article, is withdrawn, and that 
referring to Sir Henry Tyler and the Board of 
Trade inspecting officers considerably modified. 
It is certainly amusing to read the published 
correspondence between Sir Henry Tyler and Mr. 
Martin, and then tolearn from Mr. Martin’s letter 
that ‘‘ many insinuations have been made against 
Sir Henry Tyler by injudicious advocates of the 
vacuum brake,” when he himself was the offender. 
It was asserted also in the previous letters as a posi- 
tive fact that it was ‘‘ well known that the majority 
of the four responsible advisers of the Board of 
Trade are prepared to recommend a brake for 
universal adoption, if asked to do so, and that that 
brake is not the Westinghouse automatic.” This 
statement has attracted some attention from its 
bold assurance, but it now turns out to be only 
an opinion, for in his letter to us he is more 
cautious, and says, ‘‘I think I may assert with 
confidence,” &c. There is, of course, no founda- 
tion for making any such statement in regard to the 
Board of Trade officers, and the wish was clearly 
father to the thought. The cause must indeed be 
desperate which requires such tactics, and it is 
scarcely seemly for the proprietors of the brake in 
use, or rather out of use, at Penistone and many 
other places, to indulge in vague statements, such 
as ‘‘some of the employers of the Westinghouse 
automatic have suffered heavily.” Mr. Martin pro- 
nounces many eulogies on his own system, and 
many charges are made against the Westinghouse 
brake, but no facts or figures are given in support 
of these statements, which can, therefore, only be 
looked upon as Mr. Martin’s fancies, belied as they 
are by our own knowledge of the subject. Of what 











possible use can it be to refer to the well-worn sub- 
ject of the Euston conference ? Is it not notorious 
that this was simply a packed meeting, and that no 
one was invited except those who were known to be 
favourable to the vacuum system? Is it not 
also equally well known that although nine out 
of the twelve present voted in favour of non- 
automatic brakes (a fact not of much assistance to 
Mr. Martin now, in view of his recent conversion), 
nevertheless twelve out of the sixteen of the 
principal railways in Great Britain are in favour of 
automatic brakes? The simple truth is that of these 
principal lines, only four, namely, the London and 
North-Western, the Great Northern, the South 
Eastern, and the Manchester, Sheftield, and Lin- 
colnshire, have been directly and practically ob- 
structing the progress of automatic brakes. 

The great point, however, upon which the Euston 
meeting was unanimous, was the adoption of the 
Clayton coupling for use with vacuum brakes, and 
Mr. Martin informs us that this coupling is used on 
the three trunk lines to the north. This is another 
fiction. The fact is that the Great Northern Company 
use quite a different coupling, and the only coupling 
which is common to the joint stock trains on these 
three routes, is the Westinghouse. The Clayton 
coupling, as Mr. Martin says, ‘‘is not adapted to 
the Westinghouse system, which is therefore now 
one of the great impediments, if not the chief im- 
pediment, to the adoption throughout the country 
of one system of continuous brakes.” If we are to 
believe Mr. Martin when he states that their 
‘simplicity has recommended vacuum brakes to 
all practical engineers, and is fast bringing about 
their universal adoption,” and if the four responsible 
advisers of the Board of Trade are really prepared 
to recommend the adoption of his automatic 
vacuum brake, it is difficult to understand why it 
should be necessary to issue such questionable 
manifestoes, or how the Westinghouse brake should 
form such an impediment to its progress. 

The Westinghouse brake has no doubt always 
been, and will continue to be, an impediment to the 
progress of the vacuum system, but what are the 
facts? We find from the Board of Trade returns 
that there are now five kinds of vacuum brakes in 
use, so that Mr. Martin’s friends are by no means in- 
clined to agree amongst themselves, and we are not 
told which of these is the ‘‘ one system” referred to. 
The Vacuum Brake Company have, however, 
announced that they have come to the conclusion 
that an automatic brake is desirable, and we may 
assume that they would prefer their own system, as 
used on the Lancashire and Yorkshire and London 
and South-Western Railways, to be the universal 
brake. This apparatus, however, according to the 
returns was only in use upon 1800 vehicles in this 
country, whereas the Westinghouse was fitted on 
nearly 13,000 vehicles. It is, to say the least, 
amusing to blame the latter for being ‘‘an impedi- 
ment to the introduction of one system of continuous 
brakes.” It is much as though the members compos- 
ing the the fourth party in the House of Commons 
were to blame the rest of the House for being an 
impediment to their accession to office. The whole 
of the Westinghouse brakes are identical and inter- 
changeable, while none of the vacuum systems will 
work together harmoniously. It is true that four 
of them use the same coupling, but we need 
hardly point out that lives are not saved by a 
coupling only, any more than a coupling can save 
a brake from condemnation. The carriages must 
clearly be equipped with the same brake if the 
Board of Trade are to be satisfied, and not with 
several different forms having the same coupling, a 
fact indeed which is not at all unlikely to become a 
trap, and to result in accidents. There is therefore 
no question as to where the impediment lies to the 
introduction of any one system. 

Mr. Martin says, he prefers to rest his case on 
the returns of brake failures to the Board of Trade, 
and to draw his conclusions from them ; that is, 
we suppose, when they are arranged in the way 
so familiar to the readers of the Vacuum Com- 
pany’s circulars. We have frequently shown how 
erroneous such a system of treatment is, and that 
these returns can only be made of service asa test 
of delays, when comparing two brakes of exactly 
the same principle, and only then, provided they 
are made rigidly upon the same basis. As to 
the positive merits of brakes, the returns form 
no guide. Mr. Martin says, ‘‘there is no doubt 
that the chief cause of the failures of the Westing- 
house brake is the complication of its various 
parts,” and “to those familiar with this 
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brake it is quite unnecessary to dilate upon the 
enormous complication of the apparatus as now 
employed, and particularly upon the dangers inci- 
dent to the employment of the triple and other 
valves.” Those familiar with the facts, as well as 
the brake, know that nothing could be further from 
the truth than the above statements, as wellas the 
further one that ‘‘ to meet the many defects of his 
apparatus, Mr. Westinghouse is constantly devising 
and patenting new and complicated valves and 
other apparatus, every one of which increases the 
danger.” Mr. Martin, of course, refers to no data, 
but this need not prevent our doing so for him. 
The truth is that the Westinghouse brake is prac- 
tically what it has been for years, with certain im- 
provements, and in reality fewer parts. If certain 
new valves have been patented, it does not follow 
that they have been used, and if used they are cer- 
tainly not put on in addition to others, but to replace 
them. Again, the reports against the Westinghouse 
brake are by no means of the kind stated by Mr. 
Martin ; the interesting thing is—and Mr. Martin 
could have found it out for himself—that the vital 
parts peculiar to the Westinghouse brake, viz., 
the pump, triple valve, coupling, and driver's 
vilve, very rarely fail indeed. The returns show 
that it is to men and material the trifling delays 
are mainly due; for instance, over two-thirds of 
the reports for the half-year ending June 30 are 
the result of burst coupling hose alone. Only 
11 pumps out of about 1500 and 15 triple valves 
out of nearly 13,000 are mentioned as causing 
delay once in running 153 million miles in six 
months! Moreover, 13 of the triple valves are re- 
turned by the Midland Company alone in running 
only 375,000 miles (a fact which probably requires 
no explanation) ; so that over 15,000,000 miles have 
been run with only two cases of a triple valve being 
suggested as a cause of delay! These are very 
interesting and remarkable facts, and they com- 
pletely upset Mr. Martin’s gratuitous nonsense as 
to the dangers arising from the use of triple valves 
and other complications. It is worth while point- 
ing out also that simple as Mr. Martin’s automatic 
vacuum brake is claimed to be, there are 71 failures 
of this brake on the Lancashire and Yorkshire Rail- 
way alone in the six months, and it has only run 
21,000 miles per failure ; whereas the Westinghouse 
has run nearly twice as many. Mr. Martin tells 
us he prefers to accept the official returns, and to 
draw his own conclusions. To what conclusion do 
these facts lead him may we ask? It is too much 
to hope for consistency from the Vacuum Brake 
Company, but the logic of their own system of 
reasoning points to only one conclusion, and that is, 
the inferiority of their own automatic brake. 

This, however, is not a question of delays. It 
cannot be too often repeated that the question 
of efficient or inefficient brakes is a question of life 
or death to railway travellers and railway servants. 
So many are the inventions now brought forward, 
and for such multifarious purposes, that people 
appear to have hada way of regarding a brake much 
as they would a new form of steam engine, sewing 
machine, or bicycle, appearing to ignore the 
fact that the peculiar and essential function of 
a brake is to save life, and that, as we have said 
before, in its power to do this in the greatest 
number and variety of situations, constitutes the 
first point in considering the relative merits of the 
various systems. It may, of course, be possible to 
overload an invention, and by introducing refine- 
ments which serve little or no useful purpose, render 
the apparatus impracticable for ordinary work ; but 
this has not been the case with any system of con- 
tinuous brake which has come under our notice. 
On the contrary the endeavour has rather been in 
most cases to aim at an amount of so-called simpli- 
city in the manufacture, quite inconsistent with the 
efficiency required under circumstances so varied as 
those to be met with in many of our worst accidents. 
The question is not one of simplicity, but of 
efficiency ; but while the advocates of the Westing- 
house brake are willing to make this the test, their 
opponents appeal to the simplicity of their appa- 
ratus and its obedience to the laws of nature, and 
when it fails they naturally call on Providence, and 
are ready to suggest that a miracle should have been 
performed for their benefit. 

Until two brakes are before the public, both ful- 
filling the same functions, under as many conditions 
and with equal efliciency, there is really no choice. 
We quite fail to understand, for instance, why, 
when riding in a carriage forming part of a slip 


portion, Mr. Martin is not to be under the same! 1884 





protection as we who are in the front part of the 
same train; yet, as we have pointed out, no vacuum 
brake can be worked on the slip portions of trains, 
or carry a store of power independent of the 
engine. Why, too, are those who are compelled to 
travel in long trains to be deprived of the same 
amount of protection as is enjoyed by those in one 
of half the length? There may be more parts in the 
Westinghouse brake, but we have satisfied ourselves 
that there is not one but what effects a useful pur- 
pose, or which, if absent, would not lessen its effi- 
ciency, in much the same proportion as that of a 
vacuum brake would be increased, if they were in- 
troduced into that system. 








ELECTRICAL TRANSMISSION OF 
POWER. 

THE important experiments on the transmission 
of power by electricity, which have been for a long 
time in preparation, between Paris and Creil, will 
enter shortly upon a practical phase. It will be 
remembered that a powerful syndicate was formed 
some time since, to realise on a large scale, the 
theories of M. Marcel Deprez, upon the elec- 
trical transmission of force, which theories received 
a practical development at the Palais de I’ Industrie 
in 1881, at Miinich, on the Northern Railway of 
France, and at Grenoble. This syndicate, com- 
posed among others, of the Paris house of Roths- 
child, the Creuzét and Fives-Lille Companies, and 
the Société Industrielle et Commerciale des Metaux, 
subscribed a capital of half a million francs. The 
new series of experiments will be conducted 
between Paris and Creil. The programme has 
been prepared by a commission consisting of M. 
Marcel Deprez, M. Sartiaux, director of the 
Northern Railway of France, M. Aron, engineer 
to MM. de Rothschild, M. Cael, director at the 
Ministry of Posts and Telegraphs, and several 
other distinguished engineers. The late M. Ch. 
Bontemps was also a member of the commission. 
According to this programme it is intended to fur- 
nish at the Creil Railway Station, an initial motive 
power furnished by two locomotives, each of 130 
horse-power. These two engines will together drive 
the generating dynamo through four totalising dy- 
namometers, of a new type, by which it will be easy 
to read continuously the work transferred to the 
dynamo. * 

The generating dynamo will give a current of 
20 amperes with an electromotive force of 7500 
volts, corresponding to about 200 horse-power 
absorbed. This energy will be transmitted to two 
smaller dynamos placed at the La Chapelle station in 
Paris, and which it is expected will develop 50 per 
cent. of the initial energy, one giving 60 and the 
other 40 horse-power, which will be employed to 
drive a number of machines for mechanical pur- 
poses, and for electric lighting. The dynamos were 
constructed by the Fives-Lille Company, and some 
idea of their dimensions may be given by the fact that 
17,600 lb. of copper wire has been used in winding 
the armature and field magnets. The transmission 
line, which is more than 70 miles long, and in- 
cludes a complete circuit, will be laid overhead, and 
will consist of a cable with seven strands of sili- 
cious bronze made by M. Lazare Weiler, of Angou- 
léme. These strands have a diameter of 1.9 milli- 
metres, and together correspond toa single wire of 5 
millimetres in diameter. The weight of the line will 
be from 2 to 2} tons, and its total electric resistance 
is less than 100 ohms. Its breaking strength exceeds 
1900 lb. From the initiation of the experiments 
the question of emloying an insulated or non-in- 
sulated cable was warmly discussed. The necessity 
of insulation appeared at first to be of the greatest 
importance on account of the high tension of the 
current, and which it was intended to raise to 
10,000 volts. Under these conditions the engi- 
neers of the commission representing the State 
wished to inclose the cable in a protective insula- 
tion, to prevent loss of current, especially during 
rain, and to avoid accidents. After a number of 
experiments it was decided to abandon continuous 
insulation, which would have the twofold incon- 
venience of great expense and imperfect protection. 
It was considered that accidents were little to be 
feared, since it would be a complete circuit fixed 
on high posts above the reach of ordinary inter- 
ference, and a mixed system was decided on, which 
involved the insulation of about 47 miles of the 





* This dynamometer, which was devised by M. Deprez, 
was described in La Lumiere Electrique, September 27, 


line. This insulation, which was executed by 
the Société Générale des Telephones, is on the 
Berthoud-Borel system, by which the wires are 
inclosed in a lead envelope. Experiments with 
this arrangement have given quite  satisfac- 
tory results, though it was found that with a 
current of 2500 volts the cable thus covered acted 
like a Leyden jar, the envelope giving off static 
sparks during a considerable period. The incon- 
venience from this would be easily overcome by 
connecting the lead to earth. Or by breaking the 
lead envelope at intervals, and especially at the 
junctions, 500 yards apart, and making good the 
joints with hard rubber, the total surface of the con- 
denser would be reduced, and the effects entirely 
prevented. my ; 

It is expected that all the preliminaries of the trials 
will be completed in a month or two, and that they 
will be carried out at the end of the year. 








THE PHILADELPHIA ELECTRICAL 
EXHIBITION.—No. II. 
By Mr. C. J. B. Woopsury, Boston. 


TELEPHONES. 
Tue exhibit of telephones is perhaps more com- 
plete than it could be in any other city in the 
United States, for the reason that three of the rivals 
of the American Bell Telephone Company for tele- 
phonic business, were organised in this vicinity, and 
two of them are doing an ‘‘ exchange” business here, 
which allows the trial of their instruments over 
lines constructed for commercial business and sub- 
ject to the same obstructions as those of the Bell 
Company, thus affording unusual facilities for the 
comparative merits of the relative instruments in 
actual practice. The Bell Company, as being by far 
the largest association of its kind in this country, has 
the most comprehensive exhibit, and has grouped 
together instruments of all periods of telephonic 
history excepting those of Philip Reis, which per- 
haps can hardly be considered as more than the 
preliminary steps towards the electrical transmission 
of sound. The exhibit occupies a central position 
in the new building, and has among its attractions 
a miniature central office connecting with different 
rooms and parts of the building and with the main 
central station of the Bell Company in Philadel- 
phia, so that one may talk directly from the 
building to any of the subscribers to the system 
in Philadelphia and surrounding towns. In the 
centre of its exhibit is a small room with a 
table for writing and chairs for visitors to occupy, 
while the various parts of the system are ex- 
plained by the courteous gentlemen in charge. 
As decorations to this room are exhibited a full- 
length oil painting of Professor Bell and a portrait 
of Mr. T. A. Edison. In the cases which surround 
the sides of the exhibit may be seen telephones of 
every size, shape, and age. Some of the original 
instruments used by Professor Bell may be seen, 
containing magnets 5in. to 6in. in length, and 
weighing 2 1b. or 31b., and it is specially worthy of 
note that the first instruments are all electro- 
magnets. Here are seen the earlier forms of 
Edison’s work in telephonic research, and the 
various shapes of magnets used by him and Mr. 
Phelps in their system. In another set of cases 
may be seen the early forms of the battery trans- 
mitter or microphone, especially the instruments 
used by Mr. Blake in the experiments which re- 
sulted in the instruments now known as the Blake 
transmitter, and in general use throughout the 
United States, wherever the Bell instruments have 
been introduced. Some of the earlier forms of 
adjustment of the pressure between the carbon and 
platinum points. show the care exercised to have 
this adjustment an exact one, for in one instrument 
the carbon is on the end of a balanced lever, which 
is controlled by a screw of low pitch, whose head 
is attached to an arm travelling over a graduated 
circle. In this instrument a movement of the 
carbon for a distance of one one-thousandth of an 
inch would be readily observed, and the experi- 
menter could determine with great exactness the 
pressure which gave the best results under diffe- 
rent conditions. In the adjoining case may be 
seen the several forms of carbon transmitter devised 
by Messrs. Edison, Berliner, and Gilliland, and the 
various means used by them to obtain the proper 
adjustment of the carbon and platinum contacts. 
There are also a set of instruments consisting of a 
receiver and carbon transmitter manufactured by 
Messrs. Siemens and Halske, of Berlin. These 





instruments are of large size, and the workmanship 
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has rather a coarse appearance to the American 
Here, too, are a set of instruments consisting | 


eye. 
of transmitter, receiver, and call-bell combined in a 
small desk, which holds the transmitter battery, 
and manufactured by Roosevelt, of Paris. In 
another case are various forms of calling de- 


vices used in former years, such as battery “‘ tap | 


bells,” and magnet calls operated by suddenly 
withdrawing an armature from a powerful perma- 
nent magnet on the poles of which coils of fine 
wire are wound. These latter instruments have 
now gone out of use in this country, as it was found 
that the magnets rapidly degenerated, presumably 
from the stress produced by the repeated sudden 
withdrawals of the armature. In this case are also 
seen the earlier forms of transmitter used before 
the microphonic transmitter was developed to its 
commercial types. These consist of compound 
horseshoe magnets, over the poles of which the iron 
diaphragm was suspended and to which the voice 
was conducted by a speaking tube. The writer 
remembers well the difficulty with which any com- 
plicated message was sent by these instruments, 
and wonders at times that people persevered in 
using them. Here, too, are the originals of Edison’s 
motophone, or chemical telephone, in which the 
pressure of a platinum point against a chalk cy- 
linder, moistened with dilute sulphuric acid, was 
varied by the amount of current passing through 
the point. The changes were mechanically trans- 
mitted to a metal diaphragm, and thus reconverted 
into waves of sound. Beside this instrument is a 
receiver exhibited at the United States Centennial 
Exhibition in 1876, in which the diaphragm is 
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made of parchment and the vibrations are given to , of the current passing in them, since each element 
it by a piece of iron (?in. by 4 in. by js in.) |-of surface may be supposed to be charged with an 
fastened to its centre. The Dolbear exhibit comes | opposite polarity from its subsequent one, and in 
next in interest as being on an entirely different | such state exerts a corresponding attraction upon 
plan. Most of our readers fully understand that | it. In practice, Professor Dolbear’s receiver con- 
in the Bell instruments the vibration of the dia- | sists of two sheets of thin metal, preferably tin- 
phragm in the receiving telephone is produced by | type plates; one of them is connected to the line 
the change in magnetic attraction of a permanent | and the other to the ground, or if a metallic cir- 
bar magnet, and that the remainder of the appa- | cuit is used, one is attached to each line. These 
ratus is merely means for producing such change in | plates are separated by a very small air space (see 
attraction by, and corresponding to, wave vibrations | Figs. 1 and 2), one being secured rigidly by the edges 
produced by the voice. Professor Dolbear dis- | and centre, while the other is held only at the 
covered that it was unnecessary to employ a magnet | edges, thus leaving the centre free to vibrate ; when 
to reproduce these vibrations; in fact, that they | the varying charge in the rear plate excites an 
were reproduced in the wire itself by the change | opposite and corresponding charge in the front one, 
in the amount of static charge from the secondary | the attraction consequent thereon also varies, and 
coil in a Blake transmitter for instance. In other | the front plate reproduces the sound waves which 
words, the particles of electric conductors close to- | originally produced the variation in static charge 
gether, exert an attraction upon each other, corre- | by means of the transmitter. For a transmitter, 
sponding in some degree to the electromotive force | Professor Dolbear employs an instrument quite 
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similar to the original transmitter of Philip Reis, 
except that the coils which produce the secondary 
or static charge are wound to produce higher static 
charges, as the efficiency of the instrument depends 
largely upon this. Of course the passage of this 
high tension current over the wire would tend to 
increase the amount of leak on the line, and so de- 
crease the efficiency of service; it is, therefore, 
usual to place the coil at the receiver, and transmit 
to it the variations in the low tension current from 
the receiver, thus avoiding the necessity of high 
insulation except within the instrument itself. The 
call-bell is also operated by the static charge gene- 
rated by the same battery and coil used for the 
transmission of speech, the vibrations in current 
being produced by an ordinary toothed wheel con- 
tact breaker turned by a hand-crank, and the 
variation in the current so produced also induces 
the opposing charges of electricity in the plates 
of the receiving telephone and renders it still more 
sensitive to subsequent variations in the current. 
There is about as much difference between a re- 
ceiver thus sensitised, and one not thus acted upon, 
as between two Bell receivers, in one of which a 
permanent magnet is used, and in the other an 
électro-magnet charged by the current from the 
transmitter. It will be readily seen that the in- 
struments of Bell and Dolbear have no points in 
common except that they both use varying currents 
of electricity to reproduce articulate speech, and 
the decision which the American Bell Telephone Com- 
pany obtained against the Dolbear Company in the 
Circuit Court of Massachusetts has received severe 
criticism. It is, however, said that the decision of 
the judge was largely influenced by the testimony 
of one of the experts in the case, to the effect that 
the static charge used in the Dolbear telephone was 
the mechanical equivalent of the force of the magnet 
in the Bell instrument. 

Besides these instruments, there is on exhibi- 
tion, some of the apparatus used by Professor 
Dolbear in his experiments in magneto - tele- 
phony, and an instrument used by him in Oc- 
tober, 1876, is believed to have been the first 
telephone with a permanent magnet. There are 
also several transmitters of a pattern somewhat 
similar to those of Reis. Two of them have four 
contact points all acting simultaneously to the 
primary coil. This part of his experimenting was 
not concluded, as the Bell patents hindered any 
monetary advantage in this direction. 

The Dolbear Company claims for its instruments 
on the static principle, several advantages over all 
magneto-telephonic systems, especially freedom 
from noise in the receiver caused by inductive 
currents from other lines, and by earth currents, 
and it would seem likely that this should be the case. 
It therefore seems probable that the instruments 
would operate satisfactorily on long lines where the 
Bell instruments have up to the present time been 
unable to succeed, from the fact that these noises in 
the receiver drown out ordinary conversation on 
lines over 100 miles. Whether these claims are justi- 
fied by facts, we had no opportunity of judging, as 
the line attached to the instruments did not extend 
far enough. 

The exhibit of Mr. Elisha Gray, which is next 
to that of Professor Dolbear, presents merely 
an historical aspect, as Mr. Gray never pro- 
ceeded further than his original patent, and as- 
signed it to the Western Union Telegraph Com- 
pany, who have turned over all their telephone 
rights to the American Bell Telephone Company. 
Mr. Gray was experimenting to produce a har- 
monic telegraph system by which a number of 
messages might be sent simultaneously over one 
wire, when he discovered that the instruments he 
was using would transmit speech as well as musical 
notes, and filed his caveat, it is said, only two 
hours after Mr. Bell filed his application for a 
patent fora speaking telephone. His instruments, 
mostly magnets with sounding boards and contact 
breakers, are exhibited, as also his final results in 
harmonic telegraphy, there being a complete set of 
six instruments, three at each of the lines working 
in unison with vibrations of tuning-forks, each 
sounder responding only to interruptions in its own 
note. One of Mr. Gray’s early experiments con- 
sisted in attaching one end of the secondary wire of 
a Ruhmkorff coil to the side of a tin-lined bath tub, 
and rubbing the dry side with a smooth piece of 
metal attached to the other end of its secondary 
wire. He found that he could produce a low note 
of the same pitch as that given by the circuit 
breaker at the end of the coil. This experiment is 





interesting as pointing in the same direction as 
Professor Dolbear’s work. 

The exhibit of the Clay Commercial Telephone 
Company, of Philadelphia, consists of a miniature 
central station with lines running to different parts 
of the exhibit, and a connection with the main office 
of the company in thecity of Philadelphia. There 
is a switchboard for connecting the different lines, 
and opportunity is given to use the instruments to 
different parts of the city, if desired. The instru- 
ments used by this company differ in several par- 
ticulars from any others now employed, and it is 
on the basis of their superiority to the systems of 
other companies that the Clay Company anticipates 
a large share of business. The receiver has a 
tripolar magnet as seen in the cut, and the wire is 
wound around each pole in a continuous circuit in- 
stead of having a separate coil for each pole or a 
single coil inclosing all the poles as is the case in most 
multipolar receivers. The claim of the company is 
that this method of forming the magnets and wind- 
ing the coil obviate all trouble from inductive cur- 
cents, and in fact that the inductive current, instead 
of opposing the useful current, acts in union with it 
and increases the efliciency of the receiver. In 
Fig. 3 the poles marked B are of one polarity, and 
the central one of the opposite polarity. 

In the receiver, Fig. 4, A A, is a diaphragm of 
wood, against which rests a carbon cylinder C, on 
each side of which is a contact point of platinum. 
D is the induction coil, which is used to press the 
carbon cylinder and platinum points together. At 
F isa U-shaped piece to prevent transverse motion 
of the rod. The induction coil may be moved 
along this rod, thus giving a greater or less pres- 
sure as is desired on the contact points; at E 
there is a metal spring which also aids in this 
adjustment. The two instruments with a magneto 
call-bell and automatic switch for cutting the 
telephone out of the circuit are combined as 
seen in Fig. 5. The company also has a central 
office switchboard in which the subscriber, by 
hanging up his telephone, disconnects his line 
automatically from the other line over which he 
has been talking. This is done by having the 
connection strips held in place by a catch on the 
armature of an electro-magnet ; when the sub- 
scriber hangs up his receiver the hook pulls 
down a switch and passes a current of electricity 
through the electro-magnet releasing the catch, the 
connection strip then is returned to its former 
position by a spring and the subscriber’s line is in 
connection with the central office only. While we 
do not wish to go into detailed criticism of this ap- 
paratus, it seems as if there were several objec- 
tions to the system which would prevent its 
general adoption. The company has about 250 
subscribers in their central station in Philadelphia, 
to whom it is said to give very great satisfaction. 

The Overland Telephone Company owning the 
patents of Dr. Myron Baxter and also those of 
Graham, Eaton, and Dr. Vander Weyde, forms the 
next exhibit. Dr. Baxter’s telephonic receiver is 
a bipolar instrument. His transmitter has a large 
number of contact points and it is claimed that 
more cells of battery can be used on this instru- 
ment than any other telephonic transmitter now 
invented, thus enabling its use with unusual effi- 
ciency on lines of great length. The Eaton receiver 
differs from the Bell instrument chiefly in having 
the magnet made of a number of small bars of steel, 
forming a bundle about ? in. in diameter. Mr. 
Eaton claims that this method of forming the 
magnet enables it to respond to variations in cur- 
rent more readily than the form adopted by Pro- 
fessor Bell. The fact that this form of instrument 
was carefully tested four years ago in Boston by 
the Bell Company and rejected by them as not 
an improvement, would seem to throw some 
doubt on this claim. Theinstrument known as the 
Graham receiver (Fig. 6) transmits the vibrations to 
the diaphragm by means of a small coil of wire C C 
closely surrounding the pole of the magnet B. This 
coil is suspended by a spring lying across the end of 
the magnet, and pressing on its upper surface upon 
the diaphragm, and any movement produced 
in the coil by varying attraction in the magnet is 
thus directly communicated to the diaphragm. 
The company claim that the construction of their 
transmitter is such that the circuit is made and 
broken at each pulsation produced by the voice, 
but a careful test failed to show any evidence of 
this fact. They have used the instruments through 
800 miles of wire, but as they do not state when 
this test was made, it may be that it was done ata 





time when there was very little electrical distur- 
bance from telegraphing or otherwise, in which 
case the same facts might be stated to be true of 
instruments owned by the Bell Company. 

The Drawbaugh Telephone Company has a space 
over which their sign is displayed, and in which 
they have have a show case carefully covered with a 
white cloth. On this cloth is an announcement 
that the instruments in the case will be displayed 
as soon as the suit between them and the American 
Bell Telephone Company, now in the courts, 
reaches a decision. It is, therefore, impossible to 
judge at all concerning the merits of these instru- 
ments. 

In the loan collection from the United States 
Patent Office is the model of a telephone invented 
by Professor John Trowbridge, of Harvard Univer- 
sity, for the comparison of different sounds and 
various forms of coils used on the magnet poles. 

A diaphragm of thin iron extends between the 
poles of a horseshoe magnet, B B, Fig. 7. Short 
tubes D D are inserted in holes bored near the poles 
of the magnet, and long rubber pipes are affixed to 
these tubes. Tuning-forks are vibrated near the 
extremities of these rubber tubes, the columns of air 
transmitting the vibrations of the tuning-forks to the 
opposite sides of the diaphragm. Upon each pole 
of the magnet are placed adjustable spools, whose 
terminals are connected to receiving telephones. 
Professor Trowbridge considered that the dia- 
phragm being in equilibrium between the poles of 
the magnet, it would be more sensitive to slight 
changes in current, but subsequent investigation 
did not indicate any method of adopting this 
principle to the commercial use of telephones, 
although an opportunity for the intelligent investi- 
gation of overtones seems to offer itself through this 
instrument. 

At the present time the question of the rights in 
the electrical transmission of speech in the United 
States is clouded by an endless series of litigation. 
The decisions of the lower courts, as far as rendered, 
have conceded to Professor Alexander Graham Bell 
the full title to this principle, and if the subsequent 
decisions from the appellant courts should permit 
the use of other forms of telephone, it seems as if 
the Bell Company would still remain masters of the 
situation, except as regards isolated lines, because 
that company is protected by numerous patents 
covering each element of the central station system, 
which enables intercommunication between any 
two subscribers to the system. 

This is no place for a discussion whether such a 
juncture of affairs tends to repress individual in- 
vestigations upon the problems of electrical trans- 
mission of speech, but it is an assured fact that the 
uniformity of organisation essential to the adminis- 
tration of an enterprise of the magnitude of the 
Bell Telephone Company also assures to the sub- 
scribers a similar efficiency of service. 








THE BRITISH ASSOCIATION. 

In a former issue (see ante, page 275), we have 
reported a part of the proceedings of the recent 
meeting of the British Association at Montreal, and 
we now, though somewhat tardily, propose to give 
a general notice of the business done, at this meet- 
ing, which possessed quite an exceptional interest 
from its having been held so far from home. 
The arrangements for the reception of the British 
Association at Montreal were sufficiently com- 
prehensive and satisfactory to please the oldest 
or most fastidious of the members, and the ex- 
ceptionally good opportunities afforded by the 
various attiliated colleges round M‘Gill University 
enabled all the sections, excepting perhaps E and 
F, to be conveniently reached from the central 
offices in the M‘Gill College. The main buildings 
of the M‘Gill University are pleasanty situated in 
ornamental grounds tastefully laid out at the foot of 
Montreal Mountain, unpretending in their external 
appearance, but substantially built of the native 
limestone on which the city stands. The original 
building has been successively added to and enlarged 
without any general plan being adhered to, and 
besides these extensions several distinct buildings 
have been put up in the grounds and adjoining to 
them, which are generally the property of different re- 
ligious bodies aftiliated with M‘Gill University, which 
itself has no Theological Faculty, but offers advan- 
tageous terms to any denominations whose students 
may have the benefits of its classes and degrees. 
These different colleges came in admirably for the 
business of the Association, sufficiently near for all 
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purposes of convenience, and affording ample room 
for the working of each of the sections. In the 
main building of M‘Gill were the general committee 
and reception rooms, writing and reading rooms, 
post office telegraph, and other necessary offices, 
whilst Section B was appropriately domiciled in the 
chemical class room of the college. The Medical 
Faculty occupies a distinct building at the north- 
east corner of the grounds, and here Section D 
conducted their meetings, whilst Section C occu- 
ied the theatre and other rooms underneath the 

edpath Museum, a handsome structure in front 
of the west wing of the main college building. 
Section A had the Morrice Hall, a wing of the 
Presbyterian College. Section G met in the Con- 
gregational College just across M‘Tavish-street 
from the Presbyterian College, and the new Sec- 
tion H inaugurated for the first time at this meeting 
of the Association held their deliberations in the 
Wesleyan College, the extreme eastern building 
within the area devoted to the M‘Gill Institution, 
and approached either through the grounds or from 
University-street, the eastern boundary of the pro- 
perty. A quarter of a mile down this street, Sec- 


tion E met in the gymnasium, and Section F in the 
in connection with the English 


Synod Hall 
Cathedral. 

The proceedings commenced on Wednesday, 
August 27, when the committees of the different 
sections met in their respective quarters to arrange 
the business to be attended to, and the papers to be 
discussed. In the evening a general meeting was 
held in the Queen’s Hall, the chair being taken by 
Sir William Thomson. His Excellency the 
Governor-General, the Marquis of Lansdowne, 
made the opening speech welcoming the numerous 
visitors from Great Britain and the United States, 
and after remarking that this was the first meeting 
in over a half a century that the Association met 
outside of the British Isles, explained that this was 
not inconsistant with the objects of the Institution, 
or the designs of its founders. Expressing the hope 
that this meeting would be fraught with far-reach- 
ing advantages both to the hosts and the guests, he 
gracefully referred to the large number of members 
of the corresponding American Institution then pre- 
sent, whose approaching meeting at Philadelphia 
had been postponed for a week or two beyond its 
usual time so as to provide the members of each 
Association an opportunity of taking a part in the 
deliberations of the other, and concluded by the 
announcement of the knighthood which was in- 
tended to be shortly conferred upon Sir William 
Dawson, the able and popular head of the M‘Gill 
University, the official intimation of which was re- 
ceived with the most cordial enthusiasm. Sir 
William Thomson then acting for Professor Cayley, 
who was unavoidably absent, resigned in his name 
the presidency of the Association, and introduced 
Lord Rayleigh, the President elect, under whose 
chairmanship the proceedings of the present—fifty- 
fourth—meeting of the Association would be con- 
ducted. 

The President’s address, after recalling that for 
over fifty years the Association had held their 
autumn meetings in various towns of the United 
Kingdom, within whose limits there were probably 
few places of importance which they had not visited, 
stated that now, not satisfied with past successes, 
they were seeking new worlds to conquer, and that 
whatever objections might have been at first raised 
against this departure from their established usage, 
they were soon outweighed by the consideration of 
the magnificent opportunities it would afford of ex- 
tending the sphere of their influence, and of becoming 
acquainted with a part of Her Majesty’s Dominion, 
which, associated with splendid memories of the 
past, is advancing daily by leaps and bounds to a 
position of importance such as not long ago, was 
scarcely dreamed of. Englishmen ought to know 
more of matters relating to the colonies, and any- 
thing which tends to bring the various parts of the 
empire into closer contact can hardly be overvalued. 
The address then entered into an able and ex- 
haustive explanation of the progress, position, and 
prospects of physical science, reviewing generally 
the salient points of recent experimental investiga- 
tion, the admirable discourse being listened to with 
the greatest attention by a large and appreciative 
audience. 

The Hon. de Chauveau, in an eloquent speech 
in French, proposed a vote of thanks to Lord 
Rayleigh, and pointed out that the reunion to-day 
was significant in this sense, that whilst in the 
political world the question of a federation of the 





whole British Empire was being raised, the British 
Association by its present action had taken the 
initiate in its sphere by laying the foundation of a 
scientific federation. 

The following morning, Thursday, the sections 
all got fairly to work, the inaugural addresses being 
given in the various places assigned to them, and a 
large amount of business was got through, the meet- 
ings in every case being well attended. Passing over 
the proceedings of Sections A and B, Mathematics 
and Chemistry, which, belonging to pure science, 
have a more general scope, and cannot be localised 
to bear upon the Canadian place of gathering, a 
number of the papers in the other sections were upon 
topics evidently suggested by the locality of the 
meeting, and consequently possessed features of 
novelty to the older members of the Association. 
In Section C, Geology, eight of the nine papers 
were on Canadian geology, and the last, by Pro- 
fessor Claypole, of the Geological Survey of Penn- 
sylvania, wason an allied topic ‘‘ Pennsylvania before 
and after the Elevation of the Appalachian Moun- 
tains.” The first paper was by Mr. Gilpin, Inspector 
of Mines in Nova Scotia, on the past experience in 
gold mining in Nova Scotia, giving an account of the 
origin and development of this industry, and the 
geology of the different districts in which gold has 
been or is now worked. This was followed by an 
equally important paper by Mr. Budden upon the 
coals of Canada, which it was explained were widely 
distributed over the Dominion, from the extreme 
eastern point on the Atlantic to the western shores 
of the Pacific. The principal coalfields are five in 
number. The Cape Breton district bounded on the 
west by the outcrop of the seams about thirty-one 
miles in length, and dipping under the Atlantic 
Ocean to the east, comprising numerous valuable 
seams of bituminous coal. The Pictou County coal, 
field came next, widely known from the immense 
thickness, over 30ft., of its principal seam. The 
Cumberland coalfield further west followed, only 
recently developed on a large scale. On the shores 
of the Bay of Fundy the exposure of three seams 
showed an immense thickness, estimated at 14,000 ft. 
vertically of coal-bearing rocks and shales. The 
97th parallel separated pretty exactly the coal- 
bearing formations of America into two classes. To 
the east they are carboniferous, in the west they 
are found as coals and lignites at various horizons 
in the secondary and tertiary rocks. Their com- 
mercial development has only recently commenced ; 
but when it was considered that outcrops of valuable 
seams were found eastward of the Rocky Mountains, 
and north of the United States boundary for hun- 
dreds of miles, no anxiety need be felt as to their ex- 
tent. In British Columbia but little exploration has 
been done on themainland, but in Vancouver’s Island 
the coal is now well opened, and is being mined 
on a large scale, with the best modern appliances. 
Another important paper was read by Mr. Brown on 
‘¢The Apatite Deposits of the Province of Quebec.” 
These are all in the county of Ottawa, where mining 
operations commenced in 1875, and from whence 
between 60,000 and 70,000 tons have been shipped, 
the greater part within the last three years. More 
than three-quarters of this contained from 75 to 82 
per cent. of phosphate of lime, the balance from 
70 to 75 per cent. Mining has extended to a depth 
of 130 ft., but by far the larger quantity has been 
taken from surface workings open to daylight. 

In Section D., Biclogy, the President, Professor 
Moseley, of the University of Oxford, in his inaugural 
address, took up the subject principally of deep 
sea life, a strong argument in favour of selecting 
this branch of investigation being their proximity 
to the United States, to which science was indebted 
for so many important discoveries in deep-sea 
matters. After referring to the experiments made 
on H.M.S. Challenger as to the composition of deep- 
sea water, he went on to speak of the food supply 
of deep-sea animals, which he thought was mostly 
in the form of dead matter slowly descending from 
above. The address was deeply interesting, and 
elicited considerable discussion. Other papers were 
read by Messrs. Herbert, Carpenter, Spence, Bate, 
and Honeyman. 

In Section E, Geography, under the presidency 
of Sir Henry Lefroy, unusual interest was excited 
by the presence of Lieut. Greely, who was warmly 
welcomed by the President, and who, in doing so, 
said that he, as well as all the scientific men of 
Great Britain and Europe, had followed with the 
greatest interest the efforts made to effect the 
release of his party, and hailed with the greatest 
delight their ultimate rescue. The opening address 





was delivered at one o’clock by the President, who 
alluded at the outset to his early life in Canada, and 
his association with some of its scientific societies. 
There were in Canada two spots of great physical 
interest, not surpassed by any other on the globe: 
one was the pole of magnetic attraction ; the other, 
the focus of greatest magnetic force, often, but 
incorrectly, described asa pole. The discovery of 
the former was described by the President; the 
other had, so far, never been visited at all, although 
Dr. Bell, in his exploration of Lake Nepigon, was 
within 200 miles of it. Of objects more exclusively 
geographical, to which he hoped this meeting might 
give a stimulus, was the exploration of the immense 
tract of seventy or eighty thousand square miles 
lying east of the Athabasca River, which was still 
all but a blank upon our maps. The President then 
referred to numerous explorations and discoveries 
recently effected in Central Africa and Asia, and 
wound up by paying a compliment to Mr. Sanford 
Fleming for his perseverance and enthusiasm with 
regard to the introduction on this continent of 
standard time, by referring local time to a succes- 
sion of meridians 15 degrees or exactly an hour 
apart. A number of highly interesting papers 
followed this address, devoted principally to Central 
and Eastern Africa. 

No section has maintained a stronger interest 
during the whole of the meeting of the Association 
than Section F, on Economical Science, under 
the presidency of Sir Richard Temple. The 
subject chosen for the address was ‘‘ The General 
Statistics of the British Empire.” With an 
area of 8,650,000 square miles, only 120,000 
square miles are in the United Kingdom, whilst 
1$ millions of square milesare in India, and 
7 millions belong to the colonies. Including, how- 
ever, regions, which though not belonging to the 
empire have fallen under its political control, more 
or less, such as Egypt, Zululand, or Afghanistan, 
the total area, directiy or indirectly under the 
control of the British Empire, may be taken at 
nearly 10 millions of square miles, or about one- 
fifth of the 50 millions of square miles composing 
the habitable globe. Of this grand total not less 
than 24 millions have been topographically surveyed, 
and most of this minutely field by field. The 
coast line of the empire is about 28,500 miles with 
forty-eight large harbours, and its whole length 
has been surveyed. Of the whole one-sixth is 
within the tropics, one-third in the antipodes, one- 
third in North America, and the remaining one 
sixth in the temperate zone of Europe or Asia. 
Out of the 10 millions of square miles hardly one- 
fifth can be said to be either cultivated or occupied. 
An enormous area, not less than two millions of 
square miles, principally in Canada and Australia 
still remains of good land not at present brought 
into use, sufficient at the lowest estimate to sustain 
a population of 200 millions of people. The total 
population amounts to 305 millions of souls in those 
regions included directly in the empire, to which 
ten millions may be added for the districts referred 
to as under political control. Of this 315 millions 45 
millions are of the Jew or Caucasian races, 39 millions 
being Anglo-Saxons. Then there are 3} millions 
Celtic, 14 French Canadians, and half a million of 
Dutch in South Africa, besides a number of different 
European nationalities, but few of these are of the 
Latin race from the south of Europe, and hardly 
any are from Russia. Ethnically 45 millions are 
Caucasian, 254 Aryan, and five millions Mongolian, 
the rest being principally aboriginal races. In 
religion scarcely 46 millions, or one-seventh of the 
whole, profess Christianity, whilst 188 millions 
are Hindus, the whole Hindu race being subject to 
the British Crown, and forming more than half of its 
subjects. Then there are 60 million Mohammedans, 
comprising half of the Mohammedan world, with 7 
million Bhuddists, and about 7 millions of pagans. 
The average population is only 33 to the square mile 
against 184 to the mile in India and 485 in England, 
the only portion that is really densely peopled 
throughout, this average being about the same as 
Belgium, the most densely peopled country of 
Europe. The paper went on to review the revenue 
of this immense empire, the number of men trained 
to arms, its shipping, its commerce, which is one- 
third of the whole trade of the world, its manufac- 
tures, its steam power, the average earnings per 
head, its public and municipal debts, its public 
works, education, and other statistical facts, being 
altogether one of the most elaborate papers pro- 
duced at this meeting. Another excellent paper 
followed, by Mr. Westgarth, an Australian, and 
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President of the Melbourne Chamber of Commerce, 
on ‘**The British Empire in North America and 
Australasia.” 

(To be continued.) 


NOTES. 
PositION OF THE Potes or MaGnets. 
Messrs. W. Hatiock anp F. Koutrausca have 
made a number of experiments on ordinary long 
bar magnets in order to determine with exactitude 
the true position of the poles in the length of 
the bars. Fourteen magnets were used, some of 
various conditions of hardness, and in general they 
were in the form of steel cylinders magnetised in 
the direction of their axes. Their results, taken in 
connection with those of Schneebeli and Helmholtz, 
agree in showing that the effective poles of a magnet 
are about one-twelfth of the distance of the length 
from the ends. This result is, according to the 
observers, in all probability correct to within five per 
cent. 
LIGHT AND THE ELEcTRIC RESISTANCE OF METALS. 
Mr. Arthur E. Bostwick has made an elaborate 
seties of experiments on the supposed influence of 
light in altering the resistance of metals. Since 
the diminution of resistance of selenium, when a ray 
of light falls upon it, was discovered by Messrs. 
May and Willoughby Smith, Dr. Richard Bornstein 
has attempted to show that not only selenium 
and tellurium possess the property in question, 
but other metals such as gold, silver, platinum, 
also possess it. This effect was not verified by 
Siemens and Hausemann, of Berlin, and now Mr. 
Bostwick’s researches have not established the fact 
asserted. His conclusion is that ‘‘if light causes 
any diminution in the electrical resistance of metals, 
it probably does not exceed a few thousandths of 
one per cent.” 


A Tewi-Tae Evecrric BELL. 

In order that the person ringing an electric bell 
may be able to tell whether, on making contact, the 
bell actually rings, Mr. Douglas Mackenzie has 
devised the following arrangement. Besides the 
press-button, and let into the wall, is a simple tele- 
phone receiver of the Elisha Gray or Bell model, and 
consisting of an electro-magnet with a soft iron 
plate armature free to vibrate over one of its poles. 
The sounding or ‘‘ clicking” core of Page may also 
be employed instead of the diaphragm armature. 
This electro-magnet is formed up in circuit with the 
belland battery, so that when the bell is in action, 
with its contact interrupting the current, the tele- 
yhone or electro-magnet will emit a musical note or 
ass. which, when heard by the person ringing the 
bell, informs him that the bell is ringing, always 
supposing that the current is strong enough. 

A New Caovurcuovc. 

It is reported that the attention of the Indian 
Government has been drawn to a tree in Southern 
India, from which large supplies of caoutchouc can 
be drawn. This is the ‘‘ Tuchmig” of the Chinese, 
or Prameria glandulifera of botanists. Unlike the 
South American tree, from which the caoutchouc is 
tapped by piercing the bark, the gum is obtained 
from the new source by breaking the boughs and 
drawing it out in filaments. If the new caoutchouc 
is at all equal to the old in insulating properties it 
will form a timely discovery, for the introduction 
of electric lighting has created an increased demand 
for india-rubber coated wires. Indeed several in- 
ventors have lately been engaged in trying to manu- 
facture a substitute for gutta-percha and india- 
rubber out of oxidised oils, that is to say, oils- 
treated with chloride of sulphur, mixed with 
asphalte, ozokerit, and other insulating substances. 


TOUGHENING GOLD. 

Dr. J. C. Booth, of the United States Mint, has 
discovered a general method of toughening gold and 
silver which he recently described to the American 
Chemical Society. Some time ago, Mr. Booth found 
that a quantity of brittle gold accidentally melted 
with some tough gold in a crucible had rendered 
the whole mass very brittle, crystalline in fracture, 
and therefore useless for coining. The whole = 
5154 lb. av., was toughened by him in one and a 
half day at a trifling cost by the new process. The 


75,000 oz. of gold were divided into 14 ‘‘ melts” of 
5400 oz. each, and each melt separately toughened. 
The ingots, which could be broken into pieces by 
striking them on the edge of a wooden box, were 
put into the crucible with soda ash and anhydrous 
fused borax, in the ratio of one or two ounces to a 
It then 


melt, until the crucible was nearly full. 








appeared asa quiet mass of metal covered with a 
viscid slag, disposed to swell and puff. A few 
crystals of saltpetre, say one or two ounces, were 
then dropped into the centre of the metallic surface, 
and as they melted, their spreading out over the 
whole surface was aided by the concentric motion 
of the bottom of a small crucible. The moment the 
visible oxidising action began to slacken, the melter 
skimmed off, by a small blacklead dipping crucible, 
the fluxed matter as rapidly as was consistent with 
the care necessary to avoid taking up metal. The 
— in the melting pot was the toughened 
metal, 


THe MonuMENT 10 FRESNEL. 

Among the many statues recently erected in 
France to commemorate the fame of her citizens, 
one of the most interesting is that of Augustin 
Fresnel, which was unveiled before a deputation 
from the French Academy of Sciences, at Broglie, 
his native place. Fresnel was born at Broglie on 
May 10, 1788. His father was an architect, who 
subsequently removed to Mathieu, near Caen, and 
at thirteen years of age Fresnel, who was a delicate 
and backward child, was sent to the Ecole Centrale, 
at Caen, where he ;showed a decided bias for the 
study of mathematics and mechanics. From there 
he entered the Ecole Polytechnique and left it an 
Ingenieur des Ponts et Chaussées. During eight 
or nine years that he subsequently passed at Vendée 
in the Drdme he showed no signs of the remarkable 
genius he was afterwards found to possess. One 
day, however, his thoughts turned towards the 
nature of heat and light, and the existing theories 
on the subject. When Napoleon returned from 
Elba he joined the royal army as a volunteer, but 
soon tired of it and retreated to Mathieu, where he 
gave himself up to study. A memoir on diffraction 
which he sent to Arago began the scientific con- 
nection which lasted till his premature death on 
July 14, 1827. On the request of Poinsot and Am- 
pere, Fresnel was authorised in 1816 to come to 
Paris and finish his researches, and in 1818 he was 
appointed engineer to the Canal de ]’Ourg. From 
this time he commenced the discoveries in light 
and lenses which have distinguished his name. In 
an eloquent discourse at the unveiling of his monu- 
ment, M. Jamin pronounced him the French New- 
ton. 


EstIMATING MANGANESE IN Cast Tron. 

Mr. Charles Bloxam, the well-known chemist, 
has recently given the following test for man- 
ganese in cast iron, which is much simpler and 
easier than those generally employed. The metal 
is dissolved in HCL in a small beaker, the solution 
evaporated to dryness in the beaker, the residue 
dissolved in water with a little HCL, filtered from 
graphite and silica, the filtrate peroxidised by adding 
a few crystals of KCIO,, and heating, diluted, 
with a convenient quantity of water, NH, added 
until the first formed precipitate dissolves reluc- 
tantly on stirring, NH, mixed with excess of acetic 
acid (added in sufticient quantity to convert all the 
iron into acetate), and an excess of sodium phos- 
phate. The cream-coloured precipitate of ferric 
phosphate is filtered off, the precipitate re-dissolved 
(without washing) in HCL, the solution again 
nearly neutralised with NH,, and precipitated with 
the mixture of NH, with excess of acetic acid. 
The two filtrates are mixed, an excess of NH, 
added, and boiled, when the manganese is precipi- 
tated as the crystalline, very insoluble, ammonia 
phosphate, which is filtered off and washed. As 
soon asthe washings leave no residue or evapora- 
tion, the wet filter, with the precipitate, is placed 
in a platinum crucible, which is then covered and 
quickly heated to redness by a Bunsen burner. 
After ignition the precipitate is Mn, P,O;. It is 
well, if possible, to keep the ammoniacal solution 
near its boiling point for an hour, and to set it 
aside for the night, though the greater part of the 
manganese is precipitated at once on ebullition. 
The ignited precipitate should be redissolved in 
HCL, and the solution mixed with ,ammonium 
acetate to detect any ferric phosphate, which, if 
worthy of notice may be ignited, weighed, and de- 
ducted. 


New ZEALAND COAL. 


The existence of coal on the hills lying behind 
the township of Kaitangata has long been known to 
the residents in the district, and to others who have 
taken any interest at all in coal mining. But it is 
only within the past month or two that any idea of 
the extent and quality of the seams has been arrived 
at, A gentleman from the north having heard of the 








existence of coalon the property owned by Mr. Fraser, 
resolved upon a visit to the land. He was so pleased 
with the result of his exploration that he at once 
decided to have a thorough survey of the field 
made by practical men. The result of this survey 
being also satisfactory, he entered into partnership 
with a well-known member of the House of Repre 
sentatives, having obtained a lease of the land from 
Mr. Fraser, at a peppercorn rent, and with a pro- 
vision for a reasonable royalty. The land, which 
is situated in Block 8, Kaitangata district, and lies 
within easy distance of the township of that name, 
comprises in all about 1500 acres. Of this area, 
1000 acres has been proved to be coal land con- 
taining several seams. Of these the so-called A 
has been proved to be 9 ft. in thickness, and 
judging from appearances, the coal is suitable for 
either household purposes or steam-producing. A 
little further on—about 15 chains to the south of 
the A seam—is the B outcrop. Its exact thickness 
has not been ascertained, but so far as proved it 
is over 14ft. Mr. Twinning, mining engineer, 
in a report which he recently made on this field, 
considers all these outcrops to be one and the same 
field, particularly owing to their being as nearly as 
possible in a straight line north and south. There 
are, however, he adds, several outcrops to the east 
of this line, which proves clearly that the coal ex- 
tended in that direction to the boundary of the 
lease, a distance of about 30 chains. 


Water Suppty oF NorrincHamM. 

Mr. Tarbotton reports that the amount of 
water supplied for consumption in Nottingham, 
during the year ending March 25, 1884, was 
nearly 1,600,000,000 gallons, being an increase 
of 100,000,000 gallons, as compared with the year 
ending March 25, 1883. The supply for domestic 
purposes was nearly 1,000,000,000 gallons, and the 
population supplied with water at the present time 
may be taken to be from 236,000 to 240,000. The 
Sion Hill Works are in about the same condition as 
last year. Not quite so much water has been pumped 
at the works during the past year as in previous years, 
in consequence of the newly acquired supplies having 
been brought into action. The Basford Works are 
now in excellent condition. Several improvements 
have been made during the past year, especially in 
connection with the pumping arrangements to the 
high-level reservoirs on Mapperley Plains. On the 
completion of the new reservoir it will be necessary 
to raise much more water at Basford to the high 
level. This service is increasing rapidly, and when 
the Carlton district is supplied the two smaller 
engines at Basford will be fully occupied on the 
upper zone. The Bestwood Works have been 
almost duplicated in general power, and the 
capital outlay has ceased. The new adits or 
drifts have been completed, and the engines are 
now capable of being worked together, the supply 
of water being abundant. There has been nothing 
to indicate reduction in volume; the springs are 
constant, but the excessively dry weather of the 
present year may have an influence on the 
yield of these, and, in fact, of all the wells, in 
the course of a few months. Nothing more can 
now be done at Bestwood to increase the supply 
beyond extending the adits to an indefinite length, 
but for some time to come no operations of this 
kind will be needed. The water is of excellent 
quality, the engines are in first-class condition, and 
the station is now being worked with regularity and 
economy. The Papplewick Works are now draw- 
ing towards completion. Great progress has been 
made during the past year, during which, and 
especially during the summer months, large quan- 
tities of water have been pumped from the tempo- 
rary well and supplied to Nottingham vid the Papple- 
wick and Red Hill reservoirs. By next spring it is 
hoped this station will be completed. It is im- 
possible to estimate at present the daily amount of 
water which may be obtained from Papplewick, 
for the permanent well is only partially sunk, but 
judging from the yield of the pilot well and the ap- 
pearance of local strata, there is every reason to 
expect these works will be the most prolific. The 
Papplewick Works have cost up to the present time 
about 37,500/., anda probable additional sum of 
13,5001. will have to be laid out to finish them. 








NorTHERN Paciric RAILROAD.—The work of ballasting 
the Portland and Kalama branch of the Northern Pacitic 
Railroad is almost completed. A new mammoth ferry- 
boat, the Tacoma, which will be used in transferring pas- 
sengers and freight across the Columbia, between Kalama 
and the west side has been completed, 
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TANK LOCOMOTIVE FOR THE DUTCH STATE RAILWAYS. 


CONSTRUCTED AT THE 


WE give this week a two-page engraving, in addition 
to a perspective view on the present page, illustrating 
a tank locomotive of a type of which a number have 
been supplied to the Dutch State Railways by the 
Hohenzollern Locomotive and Engine Works, Diissel- 
dorf-Grafenberg, of which works Mr. G. Lentz is the 
managing director. We shall in an early number give 


further illustrations of these engines and shall then | 


fully describe them and their performance. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 26, 1884. 
THE week just closed has been one of considerable 
disappointment to the American iron trade. For 
several weeks there have been evidences of a coming 
improvement, and an active movement was looked for 
in all kinds of iron and steel, but business has dropped 


off, for some unexplained reason, and everything is | 


again dull and lifeless, and it is now useless to hope 
for any improvement until after the presidential elec- 
tion. 
draws nearer, and business of all kinds will probably 
feel the unfavourable effects. The production of pig 


making further reductions in output. 


steady in price. Consumers are buying barely enough 


to keep them going, and are paying 19 dols. to 21 dols. | 
for No. 1 foundry, 17.50 dols. to 19 dols. for No. 2, | 


and 16.50 dols. to 1S dols. for grey forge. The demand 
for the latter is not very active, as the mills throughout 
the country are, with comparatively few exceptions, 
running less than full time, and many are entirely idle. 
The bridge works have a good many orders on hand, 
but are taking very few new ones. Prices for all kinds 
of manufactured iron are very low, and it will bea 


difficult matter to advance them, until demand assumes | 
very large proportions. The nail trade is in very bad | 


condition, owing to the heavy production, the lowness 


of prices, and the competition of the steel nail, which | 
is gaining favour rapidly, and is to be had at a very | 
The latter are | 


little over the price paid for iron nails. 
selling at 2 dols. to 2.20 dols., and carload lots of 
steel nails are offering at 2.20 dols. It will be a com- 


for the steel nail, though the nailmakers are trying to 


persuade themselves and the public that this is not | 


probable. Reductions of wages continue to be an- 
nounced. The mills of the Susquehanna and Schuylkill 
regions have just reduced wages of puddlers to 3.50 
dols. per ton, and all other labour 12 per cent. There 
is very little interest shown in foreign material. Prices 


have been frequent during the past few days, at 26,59 


| very trifling sales have been made. 


| Steel wire rods are very dull, and are quoted at 46 


| moderate-sized orders for winter and spring delivery 
| have been booked at 27 dols. to 27.50 
| outside mills, being unable to compete at this price, 


| to-day, that there has been a combination of steel rail 


| vented by Mr. John Thom, of 8, Storey-square, Barrow- 
Political excitement increases as this event | 
| clearly that very few words of explanation will suffice. 
| The lines of rivets form zig-zags or vandykes, and the 
iron is being steadily reduced, and this late decline in | 
activity will probably result in several companies | 
There are no | 
stocks anywhere, and for that reason good irons are | 


| the plate when caulked. This disposition of the rivets 
paratively short time before the iron nail is laid aside | 


| strain, being only one-half of that of the inner rows. 
| The joint has a strength equal to about 90 per cent. of 
| that of the solid plate, and by its use a saving of 15 per 
| cent. of the weight of plates can be obtained with 
| equal strength. 
have declined, and sales of 20 per cent. spiegeleisen | 


HOHENZOLLERN LOCOMOTIVE AND ENGINE 


dols. to 27 dols. Foreign Bessemer has been almost | 
entirely superseded by the domestic article. Quota- 
tions are nominally 19 dols. to 19.50 dols., but only 
Small lots of 
steel blooms sell at 36.50 dols. to 37.50 dols. at tide. 


dols. Business in steel rails continues fair, as far as 
the mills in this State are concerned, and a great many 
dols. ; but 


have secured very little business. ‘There are rumours 





interests effected, and that hereafter prices will be not 
less than 29 dols. to 30 dols. per ton, but at present | 
writing it is impossible to give details. 








THOM’S IMPROVED BOILER JOINT. 


WE illustrate below a new form of boiler joint in- 


in-Furness. The engraving shows the arrangement so 


edges of the covering strip are cut to a corresponding 
contour in order that they may not spring away from 


Double Butt Straps 
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permits of the minimum of reduction of the cross- 
section of the plate, the number of rivet holes in the 
outer row, where the plate encounters the maximum 


It has been passed by the Board of 





Trade for some boilers now building. The following 
are the formule by which the strength is computed: | 


WORKS, DUSSELDORF. 


Let t=Thickness of plate, 

S=Pitch diagonally, 

p= Pitch of rivets (greatest), 

d= Diameter of rivets, 

a=Sectional area (one rivet), 

n= Number of rivets in p=5, 
=For rivets in double shear, 
=For steel plates and steel rivets. 


17 


0 
3 


Percentage of plate to solid plate=” =4 100, 
Pp 


nxax1.75 ae 
99 = x 100x 33 


” rivets ” 
pxt 


S= hs pts d+d. 
Lap joints can be made in a similar manner. 








THE LAUNCH OF THE ‘‘ Ropney.”—On Wednesday, the 
Rodney, the second of a new class of armoured vessels to 
be named after famous admirals, was launched at 
Chatham, the christening ceremony being performed by 
the Duchess of Edinburgh. The dimensions of the ship 
are: length between perpendiculars, 325 ft.; extreme 
breadth, 68 ft.; depth in hold, 26 ft. 5 in. ; draught 
forward, 26 ft. 3in.; aft, 27 ft. 3in.; mean, 26 ft. 9 in. 
The proportion of beam to length is 1 ft. to 4.7 ft. run, 
and gives the vessel great stability for fighting purposes. 
The displacement is 9740 tons, and the power at forced 
draught, is contracted to be 9500 indicated horse-power. 
The engines are being made by Messrs. Humphrys, 
Tennant, and Co., and each set will have one 52-in. high- 
pressure cylinder, and two 74-in. low-pressure cylinders, 
all with a stroke of 3 ft. 9in. The crankshafts and pro- 
peller shafts are made of Whitworth’s hollow steel, and 
are carried in Whitworth steel frames built into the 
vessel and forming part of it. The general design of 
the engines resembles that adopted in the Collingwood 
and the Brazilian ironclad the Riachuelo. The boilers, 
twelve in number, are of Siemens-Martin steel, and are 
placed in four independent stokcholds. The coal carry- 
capacity is 900 tons. The armament of the Rodney con- 
sists of four 63-ton guns mounted in two barbette towers, 
one forward and one aft of the central citadel, which will 
contain six 6-in. guns on the broadside. She is also to 
have twelve 6-pounder quick-firing shell guns, eight 
Nordenfelts, and two Gardner machine guns. Her com- 
plement will also include twelve Whitehead torpedoes, 
which can be launched from four different parts of the 
vessel. The hull is armoured above and below the water 
line with steel-faced plates ; the citadel is protected by 
18 in. armour along the sides, and 16 in. at the ends, while 
the two polygonal barbettes have armour from 10 in. to 
114 in. thick set at a slope. Below the load line is an 
armoured deck which before and abaft the citadel, is 24 in. 
thick. The main deck is formed of three thicknesses of 
lin. steel plates, Over the citadel is a decked space, all 
round which the skin plating rises to the height of a man. 
The estimated speed is 16 knots. We are indebted to 
the Times for the above particulars of the vessel’s equip- 
ment, 
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CRUCIBLE CAST STEEL. 
On the Manufacture of Crucible Cast Steel.* 
By Mr. Henry SEEBOHM. 
(Concluded from page 305.) 


A CHEMICAL change in the composition of the bars has 
taken place. They were originally pure iron or nearly so, 
containing perhaps one-quarter per cent. of carbon or 
less, were fibrous in their structure, and would bend 
double without breaking. After the process of conversion 
they have become a carburet or carbide of iron or steel, 
containing from half to one and a half per cent. of carbon, 
according to the length of time they have been in the fur- 
nace, aan the degree of heat to which they have been sub- 
jected. They are now more or less crystalline in their 
structure, and can be broken by a slight blow of a 
hammer. 

The converting furnaces in use in Sheffield vary in size, 
some holding as much as 30 tons of iron, and others not 
more than 15 tons. The iron gains slightly in weight by 
being converted into steel. The process occupies about 
three weeks, and a pair of pots may be used from 20 to 
40 times before they are worn out and have to be replaced 
by new ones, 

As in every other process connected with the manufac- 
ture of steel, in the process of conversion it has to run the 
yauntlet of many perils. Sometimes the pots crack ; air 
is admitted to the furnace ; the charcoal is burnt, and in 
bad cases even the iron is oxidised. Bars which have thus 
missed conversion are technically said to be “aired ;” 
and even when very slightly affected, may easily be dis- 
covered, in consequence of their having almost lost the 
tendency to become rusty. If the furnace be raised to 
too high a heat the surface of the bars will melt, and 
when they are drawn it will appear “‘ glazed.” There are 
even instances handed down by tradition in Sheffield of 
unskilful converters, who had heated the furnace under 
their care to such a degree that the whole mass of iron and 
charcoal had become fused together, and the end of the 
furnace had to be taken out to remove the contents. 

During the process of conversion the outside of the bar 
of iron is turned into steel the first, and in a spring heat 
the centre of the bar remains iron, though when the bar 
is broken the crystals of iron have lost their brilliancy ; 
in technical language, the bar is said to be full of “‘ sap,” 
though the sap is ‘‘ killed” and no longer looks “ raw” or 
** stares,” 

In a country heat the sap is still more killed, and the 
crystals of steel on the edges have become more distinct. 

In a single-shear heat the fracture shows more steel on 
the outside and less iron in the centre, until in a double- 
shear heat the fracture shows about equal proportions of 
iron and steel. It is important that the transition from 
one to the other should be as gradual as possible. When 
the line of demarcation is violent or sudden, the process 
of conversion has been carried on too rapidly, and bars 
of blister steel so converted are said to be ‘‘ flushed.” 

In a steel-through heat, as its name implies, all trace 
of iron in the fracture has been lost sight of, but the 
crystals of steel are small. 

A short time longer in the furnace will make the steel 
a melting heat; the crystals will be large, and in 
exceptional cases their facets will reach across the bar. 

The melting furnace consists of a row of oval melting 
holes large enough to contain two melting pots, one in 
front of the other, and deep enough to allow of sufficient 
coke to cover the lids. From each melting hole a flue leadsin 
old-fashioned furnaces into a flat stack, each hole having a 
separate flue in the stack, but many furnaces are now made 
with short flues from each hole leading into a main flue, 
which ends in a single squarechimney. The application of 
gas to the melting of steel has been successful, but for the 
highest qualities coke is principally used, as the control 
which the melter has over the temperature of each pot, 
which sometimes requires ‘‘ keeping back” and some- 
times “‘ hurrying on,” is supposed to be more absolute. 
There can be little doubt, however, that the adoption of 
gas melting furnaces is only a question of time. 

The furnace floor is on a level with the top of the 
melting holes ; and the grate bars, as well as a Hue lead- 
ing into the chimney by which the draught may be con- 
trolled, are accessible from the cellar. 

_ The pots in which the steel is melted are generally made 
in a room adjoining the melting furnace. They are com- 
posed of a mixture of Burton and Stannington clay, to 
which is sometimes added a proportion of Stourbridge 
clay, and if the pots are required to stand a great heat, 
of china clay from Devonshire. A small quantity of 
ground coke as well as of old pots ground is also added. 
Great care is taken that the clay be absolutely disinte- 
ee and perfectly mixed together. This is accomplished 

y treading it in a trough, the pot-maker and his assistant 
kneading it with their Gee feet. The pots are moulded 
in an iron “‘ flask” by means of a wooden ‘ plug,” and 
are slowly dried at the back of the stack; and the night 
before they are used gradually heated to a dull red-heat, 
a process called annealing. Pot-making is a very im- 
portant pes of the manufacture of best cast steel. It is 
absolutely impossible to make good cast steel if the pots 
are defective. Each pot lasts a single day, and is used 
three times, containing severally about 50Ib., 441b., and 
38 1b. of steel each round. The object of lessening the 
~— of each successive charge is to bring the surface 
of the molten metal to a different place in the pot, because 
the “ flux” or scum which accumulates on the surface, has 
a chemical action on the silica of the pot, which is conse- 
quently decomposed for some depth just at that point, 
and the pot is reduced in thickness, 

The bar steel is first carefully selected of the exact 
temper required, all flushed or aired bars are rejected, 





* Paper read at the Chester meeting of the Tron and 


Steel Institute, 





and after it has been broken up into small pieces and 
carefully weighed, it is conveyed to the pot, which has 
already been placed in the melting hole through an iron 
funnel called a charger. The lid is carefully adjusted, 
and the melting hole filled with coke. 

The degree of heat to which the furnace is allowed to 
go is carefully regulated by the ‘“‘puller-out,” who is 
technically said to ‘‘ work” the holes, and who has perfect 
control over them by means of the two flues, into either 
of which he can insert a firebrick if required ; a brick in 
the melting hole flue lessens the heat by lessening the 
draught; one in the cellar flue increases the heat by in- 
creasing the draught. The head melter periodically inspects 
the pots, and gives the final instructions to the puller-out, 
and decides the precise moment when the steel is dead 
melted, and the holes sufficiently burnt down to allow of 
its being ‘‘ teemed” or poured into the mould with a fair 
chance of producing a sound ingot. When the “ puller- 
out” has put on his “‘ clothes,” by which is meant a series 
of sacking wraps which envelop the arms and legs, and 
are soaked with water to protect him from the heat, he 
raises the pot with a pair of ‘‘ pulling-out” tongs,” and 
lifts it from the hole to the floor of the furnace. 

The lid is instantly taken off with a pair of lid tongs, 
and the scum and flux is removed by a skimmer from the 
surface of the molten steel, which is then poured intoa 
cast-iron mould formed of two halves tightly ringed and 
wedged together. The interior of the mould has been 
previously ‘‘reeked” or covered with a coat of coal-tar 
soot, to prevent the ingot from adhering to it. 

The melting of the higher qualities of steel is a process 
requiring the greatest skill, and one of the principal 
reasons why the trade has become to such a remarkable 
extent localised in Sheffield, is the importance to this 
branch of the trade of being able to select, from a large 
class of more or less experienced workmen, the few ex- 
ceptional men in whom sound judgment, technical skill, 
and steady habitsJare combined. The chances of acci- 
dent in the melting of steel are many and various. Not 
only badly made pots, but badly annealed or badly worked 
pots, are sure to “‘run,” and the steel to be deposited 
amongst the ashes, where it imbibes so much sulphur as 
to be practically of no value. Should a piece of coke ac- 
cidentally find its way into the pot, the ingot will show 
a bright sparkling fracture; technically speaking it will 
be said tu “stare,” and under the hammer wi!l prove 
** hot short” and crumble to pieces. If the steel be not 
long enough in the fire, it will teem fiery and produce a 
honeycombed ingot, and the same result will follow if it 
be too hot when it is poured. If it remain too long in the 
fire it will teem ‘‘ dead,” ‘‘ the fracture of the ingot will 
look scorched,” and though exceptionally sound, it will be 
brittle if hard, and wanting in tensile strength if mild. 
Ifthe molten steel be chilled before it is poured into the 
mould, which may be detected by the stream skimming 
over as it is teemed, the fracture of the ingot will appear 
dull in colour, and full of small holes or honeycombs. 

All ingots having a proportion of one per cent. or more 
of carbon, if properly melted will pipe ; that is to say, the 
steel in the centre of the ingot will settle down as it cools, 
leaving a hollow space in the middle at the top of the 
ingot to the depth of from 3 in. to 5in. When the ingot 
has become cold it must be topped, that is to say, the 
hollow part must be broken off, until the ingot shows a 
sound fracture, and before this fracture has had time to 
rust, the ingots must be carefully examined ; the ingots 
which are not properly melted must be rejected, and the 
exact percentage of carbon which each ingot contains 
must be marked upon it. An experienced eye can judge 
of the percentage of carbon contained in an ingot to a 
wonderful nicety by the appearance of the fracture. Be- 
tween 1 per cent. of carbon and 14 per cent. every tenth 
per cent. is well marked, and an experienced hand will 
detect a difference between, for example, 1.3 and 1.35 per 
cent. 

In order to reduce the ingot of cast steel to the size and 
shape required by the consumer, it must be re-heated 
and when hot enough, hammered or rolled to the dimen- 
sions ordered. Great care must be exercised in this 
process not to burn or overheat the steel; and to prevent 
this the half ‘‘ cogged” bar must be continually turned 
round in the fire, and ground fireclay or sand and borax 
— upon it. In many cases it is necessary to give 
the surface of the bar, after it has been once drawn down 
under the hammer, a welding or ‘‘ wash” heat, to close 
the small honeycombs which are scattered here and there 
on the surface of the ingot. It is a matter of great im- 
portance, especially with large ingots, that they should 
not be hammered until they are thoroughly heated or 
‘* soaked” through, and it is of equal importance to all 
ingots that they should not lie too long ‘* suaking” in the 
fire, especially in a dry fire, that is, one without blaze. 
The effect of hammering steel is to make it crystallise in 
very small crystals, a result which greatly improves its 
quality, but at the same time exposes it to the risk of 
various accidents in the process. The forging, tilting, 
and rolling of cast steel all require very experienced 
workmen, and a considerable outlay of expensive machi- 
nery. It is seldom that a workman attains exceptional 
skill in many departments, and great loss is sustained by 
too often changing faces or rolls, so that these processes 
cannot be satisfactorily or cheaply carried on upon a small 
scale, and this is one of the chief reasons why the crucible 
cast steel trade has tosuch a large extent become localised 
in a single town. 

It might be supposed that when the best quality of iron 
had been selected, and the greatest care used in all the 
processes of manufacture—the converting, the melting, 
and the forging—the result must of necessity be good 
steel, and the troubles of the steel manufacturer would be 
over. But this is not the case by any means. So far 
from being over, the oo difficulty has yet to be 
faced. The result may be good steel, but good steel only 
for certain purposes. There was a time, in the golden 





e of steel manufacturing, when steel was steel, and if it 
did not answer the purpose for which it was required, it 
was taken for granted that the fault lay with the work- 
man. In some cases the manufacturer altered the per- 
centage of carbon, but the ‘‘ temper” of the steel was 
kept a profound secret from the consumer ; in most cases, 
no doubt, because the manufacturer had very vague ideas 
on the subject himself. Chemical analysis was unknown 
in the trade; the despotic sway of the rule of thumb 
reigned supreme. Now it is customary for the manu- 
facturer to take the consumer into his confidence, and 
not only to inform him of the percentage of carbon which 
the steel contains, but also to give him the benefit of his 
opinion as to the purposes for which it is, or is not, suit- 
able. Formerly if the consumer discovered that chisel 
steel contained less carbon than tool steel, he owed his 
discovery entirely to his own wit. 

There can be no doubt that for many purposes a con- 
siderable latitude may be permitted, if the steel has the 
good fortune to fall into the hands of a clever workman 
who understands how to “‘ humour” it; but next to 
quality—by which is meant percentage of phosphorus, 
sulphur, &c., combined with some other obscure points of 
crystallisation—the most important thing is temper, or 
percentage of carbon. For some purposes, indeed, temper 
is of more importance that quality. Nothing is more 
common than for steel to be rejected as bad in quality, 
because it has been used for a purpose for which 
the temper was unsuitable. We may divide con- 
sumers of steel into three classes. First, those who 
use their own judgment of what percentage of carbon 
they require, and instruct the manufacturer to send 
them steel of a specified temper; second, those who 
leave the selection of the temper to the judgment of 
the manufacturer, and instruct him to send them 
steel for a specified purpose; and third, those who 
simply order steel of a specified size, leaving the manu- 
facturer to gress for what purpose it is required. For- 
tunately, the size and shape generally furnish some clue 
to the purpose for which it is likely to be used. For 
example, oval steel is almost sure to be used for chisels, 
and small squares for turning tools, but 1} square may 
be used for a turning tool or a cold sett, or 1} round for 
a drill or a boiler cup, and the manufacturer has to puzzle 
his brain to discover whether the chances are in favour 
of its being used in the lathe room or in the blacksmith’s 
shop. It cannot too often be reiterated of how much 
importance it is, when ordering steel, to state the pur- 
pose for which it is going to be used. 

Of course the number of tempers of steel is infinite, but 
the following is a list of the most useful : 

zor Temper (14 per cent. carbon).—This steel is so 
easily burnt by being over-heated that it can only be 
placed in the hands of a very skilful workman. When 
properly heated, it will do twice the work of ordinary 
tool steel for turning chilled rolls, &c. 

Saufile Temper (13 per cent. carbon).—This steel re- 
quires careful treatment ; and although it will stand more 
fire than razor steel, should not be heated above a cherry- 
red. 

Tool Temper (1} per cent. carbon).—The most useful 
temper for turning tools, drills, and planing machine 
tools in the hands of ordinary workmen. It is possible 
to weld cast steel of this temper, but only with the greatest 
care and skil!, 

Spindle Temper (14 per cent. carbon).—A very useful 
temper for circular cutters, very large turning tools, taps, 
screwing dies, &c. This temper requires considerable care 
in welding. 

Chisel Temper (1 per cent carbon).—An extremely use- 
ful temper, combining as it does great toughness in the 
unhardened state, with the capacity of hardening at a 
low heat. It is consequently well adapted for tools 
when the unhardened part is required to stand the blow 
of a hammer without snipping, but where a hard cutting 
edge is required, such as cold chisels, hot setts, &c. 

Sett Temper (% per cent. carbon).—This temper is 
adapted for tools where the chief punishment is on the 
unhardened part, such as cold setts, which have to stand 
the blows of a very heavy hammer. 

Die Temper (? per cent. carbon).—The most suitable 
temper for tools where the surface only is required to be 
hard, and where the capacity to withstand great pressure 
is of importance, such as stamping or pressing dies, boiler 
cups, &c. Both the two last tempers may be easily 
welded by a mechanic accustomed to weld cast steel. 

It is a somewhat remarkable fact that although steel is 
intermediate in chemical composition between wrought 
iron and cast iron, containing more carbon than the one 
and less than the other, its properties are quite different 
from either of them. It may be made to resemble 
either of them alternately, but it is principally used 
in a third condition, in its capacity to assume which the 
great value of steel consists. Annealed steel has nearly 
all the properties of lead, being very soft and malleable. 
Hardened steel has nearly all the properties of glass, 
— very hard and brittle. Tempered steel has most 
of the properties of whalebone, being hard but at the 
same time elastic. The chemical change which takes 
oo during these processes has not yet been discovered. 

We might evolve a very pretty theory to account for it, 
by assuming that in the process of annealing some of the 
combined carbon was liberated, and existed in the steei in 
the form of free or uncombined carbon ; but such a theory 
only explains part of the facts, and is not, 1 am afraid, 
borne out by the results of chemical analysis, so that we 
must fall back upon the mysterious and unknown laws of 
crystallisation. The effect cannot be due simply to the 
increased density of the hardened steel caused by the 
contraction of the steel by sudden cooling. Ié is a re- 
markable fact that the — gravity of hardened steel 
is less than that of unhardened steel. Steel of course 
expands with heat, and when it is allowed to cool slowly 
regains its original size; but if it be cooled suddenly— 
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the only known way in which it can be hardened— 
although it contracts very much, it does not quite reach 
the small size of the unhardened state. 

However complicated the details of the manufacture of 
cast steel may be, the complications involved in its sub- 
sequent use are still greater. It would be impossible to 
lay down exact rules for each of the thousand and one 
tools in which steel is used. The treatment of each tool 
in each process which it undergoes is an art that can 
only be learnt by practice, and can no more be taught 
in a book than the arts of skating, riding, or swim- 
ming. The utmost that can A done is to lay 
down certain general rules, which may explain to 
some extent, if they fail to teach, the most impor- 
tant details of manipulation. All steel may be regarded 
as involving a question of compromise. Each tool re- 
quires a certain degree of hardness; the problem is how 
to secure the maximum amount of toughness that is com- 
patible with it. To secure this the first step that must be 
taken in neering the steel into the shape required is to 
heat the steel as little as may be before it is forged, and in 
the process of forging to hammer it as much as possible. 
The worst fault that can be committed is to heat the steel 
more than is necessary. When steel is heated it becomes 
cross-grained ; its silky texture is lost, and can only be 
restored by hammering or sudden cooling. If the tem- 
perature be raised above a certain point the steel be- 
comes what is technically called ‘‘ burnt,” and the 
amount of hammering which it would require to restore 
its fine grain would reduce it to a size too small for the 
required tool, and the steel must be condemned as spoilt. 
Overheating in the fire is also the primary cause of crack- 
ing in the water. One of the principal reasons why a high 
quality of steel is required for certain purposes is that it 
will suffer less injury by being heated to a greater degree 
or by being heated and reheated a greater number of 
times than inferior qualities of steel. In heating steel the 
happy medium must be attained between heating it too 
much or too little, and between letting it lie too long 
‘*soaking” in the fire, and not ‘‘soaking” it through. 
Both the degree of temperature and the duration of the 
heat must be carefully watched. 

Some tools, such as circular cutters, files, &c., after they 
are forged into the shape required, must have teeth cut 
into them. Before this can be successfully accomplished 
a preliminary process has to be gone through. The process 
of hammering, or forging the steel into the shape required, 
has hardened it to such an extent as to make the cutting 
of teeth into it impossible or difficult, and it must conse- 

uently be annealed. This process consists in reheating 
the steel as carefully as before, and afterwards allowing it 
to cool as slowly as possible. Many tools are only required 
to be hardened on a small part of their surface, and it is 
important that the unhardened parts should possess the 
maximum amount of toughness, the minimum amount of 
brittleness, that can be attained. The process of anneal- 
ing, or slow cooling, leaves the steel coarse-grained, gives 
it its maximum of ductility, and causes it, in fact, to 
approach in its properties those of lead. 

The last process in the manufacture of articles made of 
steel, where the invaluable property which distinguishes 
steel from wrought iron or cast metal is revealed, is the 
double process of hardening and tempering, by which we 
suddenly change the steel from lead into glass, and after- 
wards gently change the glass into whalebone. In these, as 
in all other processes shiek steel has to undergo, it has again 
to run the gauntlet of fire. It does so, however, at much 

eater risk than heretofore. The forging of the tool is 
inished; it has taken the final shape to which it was 
destined ; and any injury which may be done to it by 
overheating is irrevocable, and can no longer be cured or 
mitigated by the hammer. It is necessary, therefore, to 
double and redouble the care bestowed upon the heating of 
the steel, lest the temperature be raised beyond the point 
necessary to secure the required hardness. The part of 
the steel required to be hardened must be heated through 
and heated evenly, but must on no account be overheated. 
The tool must be finished at one blow, the blow caused by 
the sudden contraction of the steel — by its 
sudden cooling in the water, and if this blow be not suffi- 
cient to give to the steel a fine grain and a silky texture, 
if after the blow is given the fracture (were the tool broken 
in the hardened —_ would show a coarse grain and dull 
colour, instead of a fine grain and glossy lustre, the tool is 
spoiled, the labour bestowed upon it is thrown away, and 
it must be consigned to the limbo of ‘‘ wasters.” The 
special yg, to be avoided in hardening each kind of 
tool must be learned by experience. Some tools will 
warp, or ‘“‘skeller” as we say in Yorkshire, if they are not 
plunged into the water in a certain way. Tools of one 
shape must cut the water like a knife, those of another 
shape must stab it like a dagger. Some tools must be 
hardened in a saturated solution of salt, the older the 
better; whilst others are best hardened under a stream 
of running water. Most tools have a tendency to 
water-crack if taken out of the water before they 
are absoluetly cold. Where the edge of a tool only 
is hardened, care should be taken to move it up and down 
in the water, so as continually to change the water 
level lest the tool should crack at the water level. 
Steel contracts in hardening, and contracts differently 
where it is cooled suddenly from the places where 
it is cooled s'owly. Ifthe hardened part joins the un- 
hardened part too suddenly, the steel at the junction wil: 
be in a dangerous condition of tension, which predisposes 
it to crack, and it is wise to lessen the amount of tension 
by distributing it over as great an area as possible. In 
some tools, where the shape necessitates a great difference 
in the rapidity of the cooling of the various parts, it is 
often wise to drill holes in the thicker parts, where the 
will not interfere with the use of the tool—holes whic 
are made neither for use nor ornament, but solely with a 
view of equalising the rapidity of the cooling of the 
various parts, so as to distribute the area of tension, and 








thus lessen the risk of cracking in hardening. So many 
causes may produce water cracks that it is often 
difficult to point out the precise cause in any given case. 
The most common cause is the overheating of the steel in 
one or other of the various processes through which it has 
to pass. A second cause may be found in the over-melting 
or too long boiling of the steel, causing it to part with too 
much of its occluded carbonic acid, a fault which may be 
attributed to the anxiety of the manufacturer to escape 
honeycombs in the ingot. A third cause may sometimes 
be discovered in the addition of too much manganese, 
added with the same motive. A fourth cause may, 
curiously enough, prove to be a deficiency of carbon, one 
of the most common causes of water-cracking in files; 
whilst in some cases too much carbon will produce the 
same effect. A fifthcause may be one which, as a steel 
manufacturer, I ought to mention in a whisper-—the pre- 
sence of phosphorus in the steel ; but, after all, this may 
not be the fault of a too greedy manufacturer, who wants 
to make too much profit ; it may possibly be the fault of 
a too stingy consumer, who will not pay a price sufficient 
to admit of a good quality of iron being used. There is 
nothing so dear as cheap steel. It must be more econo- 
mical to put five shillings worth of labour upon steel that 
costs a shilling, to produce a tool that will last a week, 
than to put the same value of labour upon steel] that costs 
only ninepence, to produce a tool that will only last a day. 
The system adopted by some large consumers of buying 
best tool steel by tender, is one which in too many cases 
defeats the object for which it was instituted, and by 
lessening the price, and consequently deteriorating the 
uality, causes the steel bill to be apparently lessened at 
the cost of the labour bill, so that extravagance instead of 
economy is the result. In fact, it is an illustration of the 
roverb about being ‘‘ penny wise and pound foolish.” 
Scores of firms in the steel trade habitually offer best cast 
steel at prices varying from 40/. to 45/. a ton. The state- 
ment that the steel supplied is the best that can be made, 
may be accurately described as an ugly little word of 
three letters, and the firms which make it are liable to be 
suspected of ‘‘ voluntary inaccuracy.” 
he culminating point in the manufacture of toolsmade 
from steel, the final process which gives to them their 
most valuable properties—properties possessed by no 
other metallic substance—is that of tempering. The steel 
was originally lead ; the process of hardening has turned 
it into glass ; but we do not want glass—it is too brittle ; 
we want whalebone. An unhardened knife would bend 
like wrought iron; a knife hardened only would break 
like cast metal. We want the elasticity of the whalebone. 
Our knife must spring like—like what ?—like steel. To 
attain this quality it must be tempered. 

If a piece of hardened steel be heated slightly and then 
allowed to cool it becomes tempered. It suddenly changes 
from glass to whalebone, and in the process of changing 
its nature it fortunately changes its colour, so that the 
workman can judge by the colour which it has assumed 
the extent of the elasticity which it has acquired, and can 
then give to each tool the particular degree of temper 
which is most adapted to its special purpose. The various 
colours through which tempered steel successively passes 
are as follows: straw, gold, chocolate, purple, violet, and 
blue. Of course in passing from one colour to another, 
the steel passes through the intermediate colours. It 
really passes through an infinite series of colours, of which 
the six above mentioned are arbitrarily selected as con- 
venient stages. 

It must borne in mind that the elasticity of tem- 
pered steel is acquired at the expense of its hardness. It 
is supposed that the maximum of elasticity and hardness 
combined is obtained by tempering down to a straw 
colour. In tempering steel, regard must be had to the 
quality most essential in the special tool to be tempered ; 
for example, a turning tool is required to be very hard, 
and is generally taken hot enough out of the water to 
temper itself down to a degree so slight that no percep- 
tible colour is apparent ; whilst a spring is required to be 
very elastic, and may be tempered down to a blue, 

ardening in oil is a mode of treating steel which is of 
special value for certain tools, and appears to a certain 
extent to attain by one process the change from lead into 
whalebone without the passage through the intermediate 
glass stage. It is unfortunately not yet possible to give 
any scientific explanation of the change which takes place 
in the hardening and tempering of steel. All that 
chemists yet can do is to mystify their readers by writing 
unintelligibly about molecular rearrangement and crystal- 
line transformation. 

In speaking of the various foreign substances which are 
found in cast steel, I have confined myself for the most 
part to those which are supposed to be injurious to its 
quality ; but, before I close my paper, a word or two must 
be said upon the various materials which are added to 
cast steel with the intention of improving it. If the steel 
manufacturers of Sheffield are not doctors of chemistry, 
they most of them practise as quacks. It has ever been 
a darling dream of the Sheffield steel-melter to discover 
some substance—some philosopher’s stone—which will 
transmute common cast steel into best cast steel. The 
various substances used in the melting of cast steel, and 
supposed to have a chemical effect upon the material 
melted, are known by the technical name of “‘ physic.” 

The most universally used of these is peroxide of man- 
ganese, mixed with a little ground charcoal. 

Common salt, rock salt, salammoniac, chromate of 
potash, prussiate of potash, and even ground fluor spar 
and broken glass, form ingredients of the physic used by 
some steel-melters. 

Manganese, either in the form of spiegeleisen or of ferro- 
manganese, is also largely used, and has a definite effect 
upon the steel. It prevents toa large extent the forma- 
tion of honeycombs in the ingot, and increases the weld- 
ing capacity of the steel ; it gives the steel greater tenacity 
when hot, so that it may be heated to a greater heat 





without cracking under the blow of the hammer or the 
tension of the rolls ; but it must be very cautiously used, 
as it undoubtedly increases the brittleness of the steel, 
and its tendency to water-crack, if it be added in the 
melting pot instead of being previously suffused through 
the iron. 

Silicon is even more dangerous ; it causes the steel to 
crystallise in smaller crystals ; it materially assists its 
capacity to receive a high polish ; it increases its sound- 
ness, but makes it more brittle. 

Wolfram or tungsten, added in the form of a metallic 
alloy, is used to a considerable extent in the manufacture 
of a special steel, sometimes called Mushet steel, which is 
frequently made so hard that it does not require to be 
hardened. It is used principally for turning tools, which, 
in consequence of the temper of the steel not being liable 
to injury by heat, can be driven at a higher speed than 
usual. Special steel of this kind is the finest-grained that 
can be produced, but is so brittle that it can only be used 
by exceptionally skilled workmen. 

hromium is sometimes used instead of wolfram; and 
it is said that titanium is also employed, but I am not 
aware that any of the latter metal a yet been detected 
in steel by chemical analysis. 

A special steel for taps, called mild centred cast steel, is 
made by converting a cogged ingot of mild cast steel so 
that the additional carbon only penetrates a short dis- 
tance. These bars are afterwards hammered or rolled 
down to the size required, and have the advantage of 
possessing a hard surface without losing the toughness of 
the mild centre. 

It is much to be regretted that no easy method of test- 
ing cast steel has been invented. The amount of breaking 
strain, and the extent of the contractions of the area of 
fracture, give valuable information respecting iron or 
steel which is not hardened, and is not required to be used 
in a hardened state, but for hardened and tempered steel 
they are practically useless, It is very difficult to harden 
and temper two pieces of steel to exactly the same degree. 
A single test is of comparatively small value, as a second- 
rate quality of steel may stand very well the first time 
that it is hardened, but deteriorates much more rapidly 
every time it is rehardened than is the case with steel of a 
high quality. Nor is the breaking strain a fair test of the 
quality of cast steel. For many tools the capacity to 
withstand a high amount of breaking strain, slowly 
applied, is not so much required as its capacity to with- 
stand a sudden shock. The appearance of the fracture 
of cast steel is also very illusory. The fineness of the grain, 
and the silkiness of the gloss, are very captivating to the 
eye, but can be produced by hammering the bar until it is 
almost cold. The consumer of steel may be enraptured, 
if he be of a poetical turn of mind, by the superb fracture 
of a bar of steel, reminding him of a picture by Ruskin of 
the aiguille structure of the higher Alps. But, after all, 
this is only a dodge, depending upon the inclination of 
the axis of the revolving hammer to the plane of the anvil. 
The practical consumer of steel must descend from the 
heights of art and science, and take refuge in the common- 
place of the rule of thumb, and buy the steel which he 
tinds by experience to be full of ‘‘ nature and body.” 

If I have been successful in my attempt to explain the 
art and mystery of crucible cast steelmaking, you will 
have understood that the converting, melting, and forging 
of steel are three arts, each of which requires as much 
dexterity as the arts of skating, riding, or swimming. To 
arrive at perfection in these arts is difficult to those who 
do not inherit from skilled ancestors the facility to learn 
them; hence the trade has become localised in a few 
centres, of which Sheffield is the oldest and by far the 
most important. The arts of forging, hardening, and 
tempering which are necessary for the further manipula- 
tion of the steel after it leaves the hands of the manufac- 
turer in Sheffield, require equal dexterity, so that the art 
of steelmaking, if not mysterious, is very complicated. 
The real mystery lies in the chemical explanation of the 
effects produced, and when chemists have explained the 
phenomena of hardening and tempering steel, they may 
possibly discover why cast steel made from Dannemora 
iron is superior to the imitations of it. At present I pre- 
sume that the candid chemist must admit that there are 
more things in the best crucible cast steel than are dreamt 
of in his philosophy. 








Gas AT MeLpourneE.—At the half-yearly meeting of the 
Melbourne Gas Company, a dividend of 64 per cent. was 
declared, and 7500/. was carried to the reserve fund. 








ILLAWARRA RAILWAy.—Tenders have been opened at the 
New South Wales Department of Public Works for the 
construction of section No. 2 of the Illawarra Railway, 
which includes about twelve miles of Messrs. C. and E. 
Miller’s abandoned contract. Ten tenders were received, 
the lowest being that of Messrs. Rowe and Smith, 
440,318/. 15s. The second section of the railway com- 
mences from about George’s River, and ends near Coal 
Cliff. Its length is 20} miles, and by reason of the exten- 
sive nature of the tunnels and earthworks which will have 
to be carried out, the contract is one of the heaviest ever 
entered into in New South Wales. Nearly 1,000,000 
yards of excavation will have to be made in cuttings, and 
no fewer than seven tunnels will have to be constructed. 
No. 1 tunnel, at a point 24? miles from Sydney will be 242 
yards in length ; No. 2, at 263 miles, will be 418 yards ; 
No. 3, at 274 miles, will be 88 yards ; No. 4, at 274 miles, 
will be 682 yards ; No. 5, at 28} miles, will be 88 yards ; 
No. 6, at 284 miles, will be 286 yards ; and No. 7, at 31 
miles, will be 1694 yards, or nearly a mile long. The 31st 
of July, 1885, has been fixed as the time for the comple- 
tion of the work so far as the twenty-fourth mile peg, 
which is the easiest portion of the contract; and for the 
completion of the remaining part of the section, the date 
named is the 3lst of December, 1887. 
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CRANES. 


302. H. J. Coles, London. Improvements in the 
Method of Revolving or Slewing Cranes, (4d. 3 Fiys.) 
January 29, 1884.—This invention relates to that type of crane in 
which an upper bed has a rotary motion relatively to a lower 
non-rotating bed, and consists in placing between the upper 
and lower beds a live ring having attached to it a circular 
rack into which the slewing pinion of the crane gears. As shown 
in the figures, A is the upper or revolving bed, B the lower 
and non-revolving bed, C the live ring, D the slewing pinion, 
and E the teeth of the rack, F F being the rollers of the live ring. 
In Fig. 1 part of the live ring is cut away to show the teeth of 














the rack E and the slewing pinion D gearing into them. The 
live ring is formed as a frame and fitted with rollers resting on 
the lower bed of the crane, while the upper revolving bed rests 
on top of the rollers. Thus when the live ring is rotated the 
rollers in italso rotate by the friction of their underside on the 
lower bed, and at the same time the upper bed is caused to re- 
volve by the friction between it and the wer surface of the rollers, 
and by the attachment of the rack to the live ring instead of to 
any immobile part of the crane the live ring and its rack are 
free to skid on the lower bed of the crane and so prevent any 
shock that might be caused by too suddenly stopping or starting 
the movement of the crane. (Sealed May 9, 1884). 


6606. L. Richards, Dowlais. Improvements in 
Hydraulic Cranes, (6d. 3 Figo.) April 21, 1884.—The ram 
is fixed and the cylinder with its jib slides up and down as well as 
turning about the ram. The water passes into the cylinder through 
the body of the ram which has its lower and upper portions of dif- 
ferent diameters so as to balance a portion of the weight of the 
cylinder, jib, and appendages, other rams arranged by the side of 
the main ram doing the work of lifting the crane and its load. The 
crane, through its centre piece, rotates on top of the cylinders of 
the secondary rams which are formed so as to carry suitable cir- 
cular paths at their top and bottom ends which serve for two rings 
of rollers with a corresponding circular race provided upon the 
jib centre piece. (Accepted September 5, 1884). 


DIFFERENTIAL PULLEYS. 


3124. W. P. Thompson, Liverpool. (G. Smith, New 
York, U.S.A.) Improvements in Differential Pulleys 
or Pulley Blocks, [6d. 6 Figs.) February 12, 1884.—Suit- 
able side plates sustain the axles of an upper and lower sheave, 
and are connected with any ordinary suspending device. The 
upper and lower sheaves are each provided with grooves to 
accommodate the rope, and each have two sections, one of larger 
diameter than the other, and both sections move together. The 
relative sizes of the two sheaves (each considered asa whole) may 


-vary to any desired extent, but the diameters of the two sections 


of the two sheaves must bear the same relative proportions one to 
the other. There is one more groove in each of the sections of the 
upper sheave than in the corr ding ti of the lower 
sheave, and the rope, a continuous one, is supplied with a fall 
1884), and hook of any convenient description. (Sealed May 20, 





ROCK DRILLS. 


2353. T. W. Asquith and R, E. Ornsby, Seaton 
Delaval, Northumberland. Improvements in Ap- 
pasate for Drilling Holes in Coal and other 

erals. (6d. 6 Figs.) January 29, 1884.—The standard 
consists of a pair of tubular telescopic legs which are connected 
together and adjusted in position by clamping screws ; the ends 
are braced together by crossbars, at the top and bottom, provided 
with means for fixing them firmly to the floor and roof. The 
gear for transmitting motion to the screwed drill spindle 
is mounted in a chest formed of a pair of cheek plates 
adapted to embrace the telescopic legs and be movable upon 
them. The screw box or nut is made in two parts jointed to- 
gether and placed upon two studs or pins projecting from the 
front side of the chest. The box when opened allows the serew 
to be drawn quickly back, so avoiding the necessity of unscrewing. 
The drill consists of a relatively short and small advancing spiral 
and two following cutters each having a forward part oblique to 
the axis of the drill and a following part parallel thereto. These 
are followed by a twist portion and the usual square tang. 
(Sealed June 27, 1884). 


4692. H. J. Allison, London. (F. A. Halsey, New York, 
U.S.A.) Improvements in Steam Rock Drilis. (8d. 





11 Figs.) March 11, 1884.—The objects are to prevent the intro- 
duction of steam, and consequent forward cushioning of the piston 
when the drill is working at its longest stroke, to use the steam 
expansively, and to confine in the upper end of the cylinder a 
certain amount of residual steam, after the exhaust has taken 
place, which serves to cushion the piston on its instroke, and by 
its re-expansion assists in propelling it in its working stroke. 
The cushioning of the piston in its forward stroke is obviated by 
making the steam passage, by means of which the valve is shifted, 
to admit steam to the cylinder to effect the return stroke of the 
piston, of small area. Combined with the restricted steam ge 
is the inlet port, governed by the piston, and so located that the 
steam is cut off by the piston before it reaches the limits of its down- 

or working stroke ; similarly the exhaust port of the upper 
end of the cylinder is so located and arranged that it is closed by 
the return stroke of the piston soon after its commencement, the 
steam being thus confined until the piston makes both its upward 
and downward strokes, and again opens the exhaust port. (Sealed 
June 20, 1884.) 


EXCAVATORS. 


4819. J. H. McNee, San Francisco, U.S.A. Im- 
provements in Excavating Apparatus. [6d. 4 Figs.) 
March 13, 1884.—The excavator consists of a series of ploughs sup- 
ported and arranged so as to be driven in a circular path by means 
of a vertical shaft operating at the front of the dredge boat. The 
material turned up by the ploughs is thrown inward towards the 
centre, from which point it is taken out by means of a suction 
pipe connected with a rotary pump, and is discharged by the 
atter into an inclined pipe by which it is conveyed to the point of 
deposit. (Sealed June 20, 1884). 


STONE BREAKERS. 


5008. W.H. Baxter, Leeds. Improvements in Stone 
Breaking and Ore-Crushing Machines. (4d. 4 Figs.) 
March 17, 1884.—The machine comprises a suitable framework 
on which is mounted a shaft provided with an eccentric to which 
is fitted an arm carrying the crushing jaw. In front of the jaw 
and between the framework is mounted a grooved or fluted roller 
which is caused to revolve whilst the eccentric on the shaft 
actuates the arm carrying the jaw. The toggle is of the ordinary 
form and the material is fed through a hopper between the jaw 
and roller. (Sealed June 24, 1884). 


5082. W. R. Lake, London. (7. A. Blake, New Haven, 
Conn., U.S.A.) Improvements in Machines for Break- 
ing or Crushing Stone, Ore, and Similar Materials. 
(6d. 4 Figs.] March 18, 1884.—The invention consists in arranging 
a series of jaws on guides so as to move in a horizontal plane, the 
spaces between the faces of the adjacent jaws forming a mouth to 
receive the material to be crushed. The illustration is a sectional 
side view showing the machine provided with one fixed jaw to 
produce the resistance. The bed of the machine A has running 
longitudinally above it from end to end two parallel rods B B. 
Outside the rear end Ca nut a is applied to each of the rods, 
which at their other ends run through the fixed jaw D, a like nut 
b being on these ends of the rods. The sliding jaws E, F, and G 
slide freely on the rods as guides, and have the adjacent faces of 








their end portions parallel and so arranged as to leave a small 
space between these faces. Springs, preferably india-rubber 
collars d, are placed between the faces to force the jaws rearward 
to their normal position. The central portions of the adjacent 
faces of the jaws are reduced so as to form suitably prepared con- 
verging cutting faces e. Power is applied to the rearmost jaw G by 
an eccentric f on the driving shaft H operating a two-bar toggle 
gh, the forward end of the bar g taking its bearing on the back of 
the jaw G, the rear end of the bar / taking its bearing on astationary 
seat i ; the adjacent ends of the two bars take their seat on oppo- 
site sides of the toggle block J, from which a connecting rod I 
extends to the eccentric, which latter imparts a reciprocating 
motion tothe toggle block. Instead of producing the resistance by a 
fixed jaw, power may be applied at both ends of the series of 
jaws by duplicating the toggle arrangement. (Sealed September 
16, 1884). 

7540. G. Dalton, Leeds. Improvements in Machines 
for Stones, Ores, and other Hard and 
Brittle Substances. (8d. 4 Figs.] May 10, 1884.—The fixed 
jaw faces are made in three parts, each arranged to slope forward 
from the top to the bottom, sothat the bottom of one overlaps the 
top of the next. Motion is imparted to the two toggle pieces by a 
head or boss toothed on its front and back faces so as to represent 
the segments of a spurwheel, and the toggle ends are toothed to 
correspond with these segmenta, and the parts are so set as to 
give a knapping motion to the movable jaws, (Sealed September 
16, 1884). 


SLOTTING MACHINES. 


5671. E. P. Alexander,London. (C. Weitmann, Stutt- 
gart) Improvements in Slotting and Shaping Ma- 
chines. (6d. 4 Figs.] March 29, 1884.—The machine is a 
portable one, and so arranged that the piece of work to be ———— 
upon can be chucked or fixed upon the outside of a face-plate by 
a forked holder or clamp passing through the interior of the bore 
to be slotted, hence the diameter of the wheel, or other such-like 
article, does not affect the applicability of the machine. The tool 
consists of a combination of a slide bed adjustable to any required 
inclination, a rack device driven by gearing, a slide having a 
pivotted tool carrier, and a longitudinally reciprocating inclined 
or wedge-piece adjustably connected with the rack. The clamp- 
ing device consists of a forked holder passing through the bore of 
the work to be operated upon, and carrying a tightening screw 
for pressing a thrust or stirrup piece against the outer face of the 
work to be operated upon. (Sealed August 29, 1884). 


SCREWING MACHINE. 


4627. W. Jenkins, Wednesbury, Staffs. Improve- 
mentsin Screwing Machines. (6d. 6 Figs.) March 10, 
1884.—The machine is designed for simultaneously cutting three 
screw threads in tube fittings or other similar articles, and is 
provided with guide screws by which the taps are forced into the 
fittings. The spindles carrying the taps are adjustable by means 
of handwheels and nuts to suit the different lengths of taps and 
size of fittings to be operated upon. An adjustable bolt permits 
of the depth of the thread being regulated, and a catch, in com- 





bination with this bolt, automatically stops the machine when 
the depth of thread for which it has been set is reached. Revers- 
ing is effected by a disc and wormwheel in combination with a 
weighted lever and a belt striking shaft. (Sealed June 20, 1884). 


VICES. 


610. W. Devoll, Birmingham. Improvements in 
Tube Vices. [6d. 5 Figs.) January 4, 1884.—To obtain a 
quick and powerful motion, the inventor constructs his vice as shown 
in the illustration. A suitable frame A carries two levers D D 
pivotted about the bolts E E, and having at their lower ends jaws 
F F, in each of which is fitted a nut G having on it two projections 
H H, which fit into and are free to slide in the slot holes I of the 
levers. Ascrew J fitted with a handwheel m has on one part of 





its length a right hand, and on the other part a left hand thread, and 
passes through the nuts G G which are correspondingly threaded. 
This screw is held at its centre by two small pins which pass 
through the bearing C, and a groove turned in the screw. The 
bearing is supported by a bracket K to which it is secured by a 
nut L. The levers are provided at their upper portions with 
suitable angular toothed jaws n and n!', and surmounting these 
with parallel toothed vice jaws o. In a later Specification (6276 of 
April 12,1884. 4d. 3 Figs.) the same inventor shows a method of 
swivelling the above vices by means of the radial plate illustrated 
herewith, The radial plate A is formed with suitable slots B B 
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through which pass two bolts serving to secure the suitably modi- 
fied frame A (shown in the previous figure) to the radial plate. 
Holding down bolts pass through the holes C C. (The former 
patent was sealed April 29, 1884, and the latter accepted Sep- 
tember 2, 1884). 


EXPANDING MANDREL. 


2440. J. Timmins, Barrow-in-Furness. An Im- 
proved Expanding Mandrel. [4d. 14 Figs.) January 
31, 1884.—The mandrel consists of four tapered steel sliding 
wedges, traversing on a steel spindle having four suitable taper 

‘ooves to carry the wedges. The wedges are retained in position 

y a steel sliding sleeve having four slot holes, through which 
aoe of the wedges project. The sleeve and wedges are actuated 

y two steel box nuts traversing the screwed parts of the spindle 


which is threaded at both ends. (Sealed July 11, 1884). 


GASFITTER’S TOOL. 


2123. G. Plumpton, Warrington. A New or Im- 
proved Combination Tool for Use by Gasfitters and 
others. (6d. 9 Figs.) January 25, 1884.—The gas and cutting 
pliers are by additions made applicable as screwdrivers, pipe 
openers, screwing plate, rhymers, andscrew tap. A solid screw 
die is inserted between the handles, and as near the point as 

ible, by widening out the handles, and forming a square hole 
in each of them, into which take two corresponding projections 
formed on the sides of the die. On removing the die a rhymer 
having suitable square shanks, can be inserted between the 
handles. Adjustable dies may be used by suitably forming the 
inner sides of the handles and placing the ends of a crossbar, pro- 
vided with a central setting screw,in the square holes. (Ac- 
cepted September 9, 1884). 


METAL WORKER'S TOOL. 


9432, E. M. Eckardt, Dresden. A Universal Ma- 
chine Tool for Coppersmiths, Metal Workers, and 
others. (6d. 12 Figs.} June 26, 1884.—The machine is ap- 
plicable for the purposes of bending, boring, pressing, forming, 
cutting, grinding, or polishing bars, rods, staves, or plates of 
metal. The hi ists of a bedplate having suitable 
devices for securing or shaping the work, and provided with a 
spindle to which certain tools can be attached. (Accepted Sep- 
tember 2, 1884). 





STOCKS AND DIES. 


5001. J. C. Bauer, London. Improvementsin Stocks 
and Dies. [6d. 9 Figs.) March 17, 1884.—The object isto com- 
bine in one tool an entire set of stocks and dies with a simple 
means of adjusting them. In its simplest form two discs are em- 
ployed turning on pivots, one of which is eccentric; in another 
form both discs turn on concentric pivots; in each of these the 
discs after being adjusted are clamped in place by suitable side 
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plates and clamping nuts. In the form herewith illustrated the 
dies are adjusted to their cutting positions on slackening the discs 
a al, by turning the screw e, and the nut of the screw e’, the re- 
quired pair of dies c are then brought into position by turning the 
discs a a', which are then again clamped after the dies have been 
brought up to their cutting position by the crutch-shaped ends 
of the rods gg. These rods slide within the handles d' d! and are 
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operated by the screw caps hi h, the holes in the plate d, in which 
the pivots } and b' have their bearing, are elongated to allow of the 
lateral movement of the discs @ and a!. The pipe or other 
article to be threaded passes through holes f f in the plates dd. 
(Accepted September 2, 1884). 


RATCHET BRACES. 


3014. B. Godfrey and _ R. tt, Sheffield. Im- 
provements in Ratchet Braces. [id. 5 Figs.)—The body 
of the brace is made with an opening to receive and inclose the 
ratchet wheel. This opening is mate somewhat larger than the 
ratchet wheel and has cut on its inside surface, at a part diame- 
trically opposite the handle, one or more (preferably four) teeth, 
corresponding with those on the ratchet wheel, and into which 
they are drawn and withdrawn by the action of the handle when 
the reciprocating motion is imparted to it by the operator, In a 
modification a spring slide, bearing on the ratchet wheel, is used to 
keep the teeth in gear, or the teeth may be formed upon a sepa- 
rate piece of metal and let into a recess formed in the body, and 
which piece may be either stationary or movable by means of a 
spring. (Sealed August 26, 1884). 


10,151. C. Schumacher, Cologne. Improvements 
in Ratchet Braces. [id. 6 Figs.) July 15, 1884.—The 
object is to render the feed motion of the drill more minutely 
variable. The figures show respectively an axial section and a 
plan of the drill, which comprises a lever d, an internally screw- 
threaded drill-holder J, a screw —— g, & feed motion sleeve c, 
and two ratchet wheels, one of which has a tooth more than the 
other. A third ratchet wheel k may be keyed on the upper part 
of the sleeve c, this wheel having one or more teeth less than the 
wheels on the lower part of the sleeve, and the inventor states 
that ‘‘ the feed motion obtained by means of these different 
wheels is invariable within the limits determined by the difference 
inthe number of the teeth of the wheels, and the pitch of the 





screw thread of the screw spindle g.” The feed motion sleeve is 
divided into two parts h and ¢ coupled by a third part m in sucha 
manner that any excessive feed motion or turning of the sleeve c 
causes a sliding between the two coupled parts. The sleeve c is 
split lengthwise, and coupled with the sleeve h, which carries a 
feather piece for turning the spindle g, by means of a conically 
threaded screw cap n__‘The sleeve A thus turns the spindle g, pro- 
vided that the nut m is sufficiently screwed down to produce the 
necessary pressure between the sleeve h and the sleeve ¢ by the 
compression of the split part of the sleeve c. To reduce the feed 
motion the nut m is slackened, and the screw spindle g will then 
only be set in motion when the resistance of the drill is ao longer 
sufficient to overcome the friction between the sleeves e and h. 
(Accepted August 15, 1884), 


DRILLS. 


7267. A. Soderstrom, Stockholm. Improvements in 
Twist Drills. (4d. 7 Figs.) May 6, 1884.—The drills are 
provided, as shown in the illustration, Fig. 1, with only one single 
twist 1, which is made deep and wide so as to have a large section 
for the passage of the borings, and the cutting edges 2 of which 
radiate from the centre. The cutting edge at the bottom of the 
drill does not extend to the centre, hence it leaves at 3 a small 
central core unattacked by the drill, and which core corresponds 
with the depth of the hole bored. To prevent its being easily 
broken off, and also with a view of making a cleaner cut the point 


Fig.1. 
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4 of the cutting edge is rounded off. To insure the proper action 
of the drill, and also to prevent its being ‘‘ forced” or sticking fast 
in the hole, the diameter is reduced from a certain point (6) at the 
bottom upwards, an untouched portion of the drill is left to serve 
as a guide, and a still further portion is made slightly tapering. 
In making large drills the stem, of an inferior quality of steel, has 
mounted on it an independent cutter 8 made of the best steel, and 
provided with a projection to maintain its rigidity whilst cutting. 
A cast-iron shell 10 (Figs. 2 and 3) is used in sharpening the drills. 
This corresponds exactly with the external form of the drill, and 
by smearing the surface with a —ot material it shows, by 
deficient contact when the drill is laid in it, the places to he recti- 
fied. (Sealed August 12, 1884). 


CUTTING TOOL. 

10,749. C. Mather, Manchester. An Improved Tool 
for Cutting Metal. (4d. 3 Figs.)—The tool is made of a semi- 
circular form, the inside or smaller circumference forming the 
cutting angle, which angle varies according to the distance of the 
cutting edge from the tool holder. This form of tool is preferred 
when the tool has to be made from any of the self-hardening steels 








which are difficult to forge and sharpen. In grinding the tool the 
heel only is ground, and one end may be ground fora right-hand 
cut and the other end fora left-hand cut. As will be seen from 
the illustration the bar or holder } is formed with a groove to 
receive the tool a, which is maintained in the desired position by 





a plate c screwed to the holder b; dis the rest and e the shaft or 
other article being turned. (Accepted September 2, 1884). 


SHEARS. 


11,0338. W.E. Gedge, London. (W. F. Wickenden, San 
Luis, Obispo, Cal., U.S.A.) Improvementsin Shears. (4d. 
2 Figs.) August 7, 1884.—The shears are of the ordinary pattern 
having blades whose shanks are united by a spring, and are pro- 
vided with a brace which holds the blades wide enough open 
to permit of their being conveniently ground. The brace con- 
sists of a pivotted rod sufficiently strong and of such a length 
that when extended transversely between the shanks it will hold 
the blades open by its conical head taking into a pocket in the 
opposite shank. (Accepted September 9, 1884). 


SPRING FORMING MACHINE. 


10,738. G. Norwood, Bridgeport, Conn., U.S.A. 
Improvements in Sp Bending and Forming 
Machines. (6d. 4 Figs.) July 29, 1884.—In_ this machine 
the former bars are readily adjustable to the desired contour of the 
spring, and are so arranged that any pressure on their upper ex- 
tremities tends to bind them more closely together. In the 
illustrations the machine is shown by Fig. 1 in front elevation, of 
which Fig. 2 is a central vertical section taken at the line 2 2. 
The platforms BC secured to the frame A, orcast integral therewith, 
are provided with elongated perforations to allow the free passage 
of the water used in cooling. The former bars J, arranged be- 
tween the platforms B C with their lower extremities resting 
upon a crossbar K, are so constructed that the centre one only is 
in a plane at right angles to the crossbars, while the others have 
a regular progressive pitch, the sides of the bars being so arranged 
that adjacent bars are contiguous throughout their whole length, 
hence the centre bar becomes, as it were, the key, and to prevent 
its novement except in a vertical plane, the central bar is slotted 
longitudinally as at L, and a pin M, driven through the lower 
portions of the platforms B C, extends through the slot and main- 
tains the bar in a vertical position. To facilitate adjustment 
in the direction of their length, the former bars are made in two 
sections, an —— and a lower one, the upper extremities of the 
former being adapted to conform to the contour of the spring. 
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These upper portions have a pin projection which fits into a 
recess in the lower section, and therein abuts against a coiled 
spring Q, the set screws R serve to maintain the upper portions in 
any desired position. Clamping screws S hold all the bars firmly 
together as against any lateral displacement. The inside upper por- 
tion of the frame A receivesa sliding carrier T, racked at itsinner side. 
Motion is imparted to the carrier in a vertical plane by pinions 
V, arranged on the driving shaft W, and engaging with the rack 
U; the shaft is also provided at one extremity with a driving 
pulley X which is connected to any snitable reversing mechanism 
y belt or otherwise. The presser bars Z, within the lower extre- 
mities of which are journalled rolls A), are pivotted to the upper 
part of the carrier, and are held together by springs B!. The strip 
C' of thin metal connected at its extremities to the carrier frame 
by coiled springs D!, serves to prevent any track or mark being left 
on the surface of the spring. This strip also serves by means 
of perforations Ml and a channel N' to convey the water for cool- 
ing the springs during the process of manufacture. The jaws E! 
are adapted to be attached to the extreme ends of the former bars 
by a bolt F!. A rubber washer G is placed over the bolt and next 
to one of the jaws, which are clamped against the former bars by a 
nut H'. The set screws I! extend through the lower extremities 
of the jaws and bear against the bars. By these means the jaws 
are allowed to yield in order to accommodate springs of only 
slightly varying widths. Clips J1, formed with forked projec- 
tions K! L', the former adapted to be inserted within the bars 
and the latter of a spring nature, exerting a downward pressure 
against the spring proper, are placed at the extreme ends of the 
spring in order to hold it securely at those points while being 
bent and formed. (Accepted August 2, 1884). 


OIL CANS. 


1469. J. Heselwood, Leeds. Improvements, in the 
Construction of Oil Cans. [4d. 2 Figs.) January 15, 
1884.—In vertical oil cans feeding holes are provided, so con- 
structed as toallow of the oil being seen some time before the 
can is filled to overflowing, and having covers so arranged as to 
allow any drops of oil that may run down the spout to enter the 
feeding cup, and thus save the oil and keep the body of the can 
clean. The feed hole is formed as a concave opening or cup having 
a boss projecting inwards, into which is screwed a tube forming 
part of the cover. The latter hasa flange which fits on top of the 
cup, thus forming a double joint with the cup between. The 
cover is perforated to convey any waste oil into the cup. (Sealed 
April 22, 1884). 


3739. J.and H. Lucas, Birmingham. An Improved 
Oil Can. [4d. 1 Fig.) February 22, 1884.—A spiral spring is 
placed within oil cans of the type commonly known as “flop” oil 
cans, so as to distend the sides to their normal or bulging condition 
after the removal of the pressure necessary to eject the liquid. 
(Sealed June 13, 1884). 


STEAM TRAPS. 


2827. G.G. Picking and W. Mephiss, London. - 
provements in Steam Tra) (6d. 2 Figs.) February 6, 
1884.—The object is to increase the certainty of action by arrang- 
ing a float inside the cistern to work on a fulcrum and so gain 
extra power by the leverage to open or close the discharge pipe 
against any pear of steam. In the illustration the outer box 
or cistern A has bolted on to it a lid B, and has placed within it a 
float C, free to move about the fulcrum by trunnions D, which fit 
into recesses in the outer box. The discharge pipe E is attached 
at its upper end tothe outer box. The water entering at F fills 
the outer space G until it runs over into the float C and causes it 
to sink ; this uncovers the end of the pipe E by drawing down the 
valve I, and the pressure of steam then acting on the surface of 








the water contained in the float forces the water up the pipe E 
and through the outlet H, until sufficient water is blown out to 


d eee , ; J 
permit of the floats rising and again closing the valve. (Accepted 
August 5, 1884). 


SOCKETS FOR SHAFTS OF TOOLS. 


1265. T. Brown, Sheffield. Improvements in and 
Connected with the Construction and Manufacture 
of Sockets or Hoops for Pick Shafts and other 
Similar Tools. (4d. 9 Figs.) January 11, 1884.—The hoops 
or sockets are made from strips of steel so constructed that the 
parts subjected to the greatest strain are made thicker than the 
other parts. This is accomplished by making the sockets from 
double tapered strips from which blanks of special form, having 
four projections, are punched. The blanks are folded over end 
to end toform the body of the socket, and the projections are 
folded one over the other to form two eyes or slots in which the 
blade is secured. The part of the blank between the projections, 
or the projections and that part of the blank included between 
them is thicker than the remaining parts. (Sealed April 12, 1884). 





FORMING MACHINE. 


J. Maxfield, mas. Bugsovenentes in 
ess Wrought- 
Cups, Cans, da sim 

Articles. (4d. 7 Figs.) July 23, 1884.—The cups made in the 

usual way from a sufficiently ductile metal are brought to the re- 

quired form by means of a roller fixed on the end of a lathe spindle, 

and made to rotate in close proximity to a non-rotating die, such 

die being a reverse section of the form of the article it is intended 

to make. The die is fixed immediately under the rotating roller 

upon a table capable of vertical and horizontal adjustment. Or a 

pair of rollers may be used whose outlines are the reverse of 

those of the article they are intended to form. (Accepted Sep- 
tember 5, 1884. 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINRERING, 35 and 36, Bedford. 
street, Strand. 





PENISTONE AcciInENT.—The friends and sufferers met 
at the Queen’s Hotel, Manchester, on Tuesday morning 
(7th inst.). It was resolved that a test action be tried, the 
amount for legal costs being nearly raised in the room. 


Tre Brock System.—On Sunday last (5th inst.) the 
new universal or clearing-house block system, came into 
operation on the North-Western, Midland, and other 
railways. The change of regulations is necessarily in- 
convenient and requires extra care on the part of the 
signalmen. The universal code is the result of the 
Canonbury Tunnel accident. 


Coat IN THE Pas-pkE-CaLais. — The quantity of coal 
raised in the Pas-de-Calais in 1883 was 6,150,801 tons, as 
compared with 5,706,390 tons in 1882, and 5,326,390 tons 
in 1881. The stocks of coal on hand in the department 
at the close of 1882 were 43,169 tons; at the close of 
1883 they had increased to 62,614 tons, As regards the 
sales of coal effected last year 1,202,208 tons were disposed 
of in the Pas-de-Calais itself, 1,746,813 tons went into the 
department of the Nord, and 2,644,423 tons into other 
French departments, while 51,919 tons went abroad, 


Lonnon ASSOCIATION OF FOREMEN ENGINEERS.—The 
ordinary monthly meeting was held at the Cannon-street 
Hotel on Saturday. Mr. Rea and Mr. Thorburn respec- 
tively filled the chair and deputy chair, and there was a 
fair attendance of members and friends. It was an- 
nounced, after the reading of minutes, &c., that two only 
of the associated foremen were unemployed, namely, one 
of boiler-makers and one of pattern-makers. Mr. rome 
dith Jones —late treasurer—next claimed to be placed on 
the superannuation fund for the benefit of aged and neces- 
sitous members, and the application was agreed to nem. 
con. Other matters of business were transacted, and then 
Mr. John Lewthwaite read a paper on his ‘‘ Improved, or 
* Regia’ Method of Manufacturing Iron and Steel.” The 
author disclaimed any great scientific attainments, and after 
some preliminary remarks as to ‘‘ what is termed the basic 
process,” proceeded to describe his own. He said that he 
selected iron of one, two, or more brands and melted it 
in acommon puddling or reverberatory furnace, t-king 
care that the melting was complete. He then threw 
upon the molten metal, as gradually and equally as pos- 
sible, certain mineral ores in a finely disintegrated condi- 
tion, asin the case of the New Zealand titanic sand, and 
in such proportions as he had determined by a long course 
of experiments to be the most efficacious. The effect was 
an electro-chemical combination by which the molten 
metal became much more fluid, its impurities were thrown 
off, and its quality and strength vastly improved. Mr. 
Lewthwaite exhibited a number of specimens of metal 
resulting from his process, and these, handed round, were 
regarded with critical interest by the practical audience 
present. A discussion followed, and this was shared in 

v Messrs. Barth, Comrie, Rea, J. Newton, and others. 
Finally, a vote of thanks was unanimously passed to the 
reader of the paper. 
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THE CLERC AND BUREAU DYNAMO. 
CONSTRUCTED BY THE ELECTRIC SUN LAMP AND POWER COMPANY, LONDON. 
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ELECTRIC LIGHTING AT THE INTER- 
NATIONAL HEALTH EXHIBITION. 
No. IX. 

THE cascades at the ends of the two ponds which 
run down each side of the grounds, the Pavilion and 
grounds of the Water Companies’ exhibit, and the 
Duke of Westminster's iron column, are illuminated 
by the Electric Sun Lamp and Power Company of 6, 
Ridinghouse-street, Regent-street. Since the date 
of our former notice* the sun lamp, or as it was 
then called the “‘lampe soleil,” has undergone con- 
siderable simplification, and the complicated block 
in which the carbons were burned has been reduced 





* See ENGINEERING, vol, xxxii., page 454, 
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in size and cost. The principle, however, remains 
the same. The light-giving power of the voltaic arc 
is entirely subordinated to its heating capacity, the 
carbons being practically hidden from view within a 
block of Carrara marble, through which the arc plays, 
raising it to a high pitch of incandescence. The 
glowing stone gives off rays of a warm and golden 
tint which differs very much in their character from 
those of an ordinary arc lamp, being quite free from 
the usual moonlight character, and very steady. The 
light depends upon the temperature of the marble, 
and consequently does not readily respond to varia- 
tion in the structure and composition of the carbons, 
or to oscillations in the speed of the engine. 








The block acts as a reservoir of heat, and likewise 


| forms a guide for the arc, which cannot trave 
| round and round the carbons, casting a brilliant 
| light to one side and little or none to the other, as 
| it is very apt to do when left to its own regulation. 
The effect obtained at the Health Exhibition is very 
| pleasing, particularly at the cascades, and by its 

ruddy glow catches the eye immediately, being 
| distinct from the appearance of both are and in- 
| candescence lamps of the ordinary type. Thereare 
| twenty-two lamps in all—five in the Water Com- 
| panies’ Pavilion, five on the Duke of Westminster’s 
| standard, four on the cascades, four in the engine 
| sheds, and four in the store-room. 

The annexed engraving shows diagrammatically 
| the essential part of a sun lamp. Two carbons, 
| each about 6 in. long, are pressed by springs into 
| two recesses in a block of marble. One of the 
| carbons is tubular and carries within it a second 


| 
— 





carbon pencil, which can be pushed forward when 
desired, through a passage joining the two recesses, 
until it meets the other—that is, the solid carbon. 
The object of this is to enable the arc to be estab- 
lished when the lamp is started or when it becomes 
accidentally extinguished. Formerly, when the two 
carbons met at an angle, instead, as now, of being 
in the same straight line, they were joined by a wick 
of carbon, as in the Jablochkoff candles, but this did 
not permit of their being readily relighted, and has 
been abandoned in favourof the present arrangement. 
| Below the line of the recesses into which the car- 
bons abut, and centrally between them, is an 
| inverted crater, from which the light is emitted. 

A section of this crater taken in the centre line 
| of the carbons is conoidal, while a section at right 
| angles to this resembles an inverted gutter. The 
' whole of the under surface becomes incandescent, 
| and throws its light downwards in diverging di- 
rections covering an elliptical area of floor space. 
This is a great improvement on the original form of 
the marble block, which emitted a cone of light 
which at moderate elevations did not cover a large 
area. For most indoor purposes, and also for street 
lighting, a greater length of illumination is re- 
quired in one direction than another, and a lamp 
which gives an equal effect all round wastes much 
of its power on the walls and other surroundings. 











The marble block is mounted in a cast-iron box, 
from the opposite sides of which there emerge two 
tubes to carry the carbons. These are constantly 
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pressed towards each other by arms attached to the 
ends of coiled springs, as shown in the lower figure 
on the preceding page, which illustrates a sun lamp 
with the globe removed. The inner carbon which 
establishes the arc, is either operated by hand or 
automatically, according to the construction of the 
lamp. In the former case a cord, depending from 
the lamp, is attached toa rod which abuts against 
the pencil, and when the cord is pulled the rod 
is pressed forward and then recedes as the cord is 
released. When the action is automatic there is 
mounted on the frame a high resistance solenoid 
in aderived circuit. When the circuit is established 
the current raises the core of the solenoid. This is 
coupled by a lever and a pawl and ratchet wheel to 
a drum, around which there passes a weighted 
cord connected to a lever attached to the carbon 
pencil. When the core rises the pencil is pushed 
forward, and as soon as it touches the opposite 
carbon a fresh circuit is opened to the current 
across the arc. The solenoid is cut out of circuit 
by the safety switch described below, immediately 
loses its power, and its core falls, rotating the 
drum and drawing back the pencil to establish the 
arc. 
All the lamps are arranged in series, and there- 
fore need to be supplemented by self-acting switches 
to prevent the extinction of one breaking the circuit 
to all the rest. A switch is mounted above each 
lamp, and comprises a solenoid with two mercury 
contacts. When the circuit is intact the solenoid 
is in series with the arc, and as long as the lamp 
is alight the current flows through it, keeping the 
core raised, and holding one of the contact pieces 
it carries out of the mercury cup which is situated 
belowit. When the arcis broken the core descends 
and a fresh path is opened for the current. It 
enters the lamp at the positive terminal and passes 
into the first cup ; from thence it goes by a contact 
wire carried on the core into a second cup, and 
through a resistance coil to the negative terminal. 
This apparatus is shown on the top of the lamp in 
Fig. 2, the resistance being made in two parts, one 
at each side of the solenoid. The solenoid core is 
counterweighted in a very ingenious manner. One 
of the mercury cups below it is made larger than is 
necessary for the transmission of the current and 
receives a pear-shaped float depending from the 
core. By adding or removing a few drops of the 
fluid the equilibrium of the core can be regulated 
as desired. In the automatic lamps metal contacts 
are substituted for the mercury cups as they remain 
in action only a moment, and the resistance coil is 
wound on a hollow bobbin to form the solenoid 
mentioned above. 

The Sun Company states that the marble lasts 
twenty-five to thirty hours, and costs sixpence. The 
carbon pencils each waste at the rate of }in. per 
hour, and cost one shilling per foot, or one farthing 
per hour for the two. There is no waste, as a new one 
can be inserted behind a short piece of the preceding 
one, and can feed it up to the last fragment. The 
current, which may be either direct or alternating, 
varies from 5 to 25 amperes according to the power 
of the lamp, while the electromotive force neces- 
sary to maintain the arc diminishes with the in- 
crease of the current, the larger lamps having the 
smaller resistance. The following Table gives the 
particulars of the requirements and performances of 
the lamps : 





| | Candle- 
Ampeéres, | Volts. go per 


| . | Power. 


110 
95 
90 
75 


60 





1 





It isto be noticed the horse-powers are electrical, 
not indicated. Sir Samuel Canning and Mr. Robert 
Sabine made some tests of these lamps in 1882, and 
reported that they gave nearly 1000 candle-power 
per indicated horse-power with the photometer in 
the best position ; at an angle of 40 deg. the illu- 
mination was about two-thirds of this. 

The lamps at the Health Exhibition are fed by an 
alternate current machine which we illustrate on the 
preceding page. Itis the invention of Messrs. Clerc 
and Bureau, who also brought out the sun lamp, 
and bears a general resemblance to the Gramme 
alternate current machine. Upon a central spindle 
there is mounted a twelve-sided boss to which 
twelve magnet cores, of the cross section shown 


below, and of a length dependent on the length of 
the machine, are bolted. The bolts are not screwed 
directly into the cast iron, but are secured by nuts 
let into groovesin the boss. The magnet cores are 
wound with wire so arranged that the poles are 
alternately north and south, and they are excited by 
a current from aSiemens D,dynamo. This current 
enters and leaves by brushes bearing against collec- 
tor rings at the end of the spindle, and passes 
through internal conductors to the magnet. 

The induced current is generated in fixed coils. 
This arrangement gives great facilities for varying the 
electromotive force and the intensity of the current, 
as the coils can be readily grouped either in series, 
or in parallel, or in compound parallel, according to 
the purpose for which it is intended. Or the coils 
may be divided into independent groups, and some 
connected to arc lamps, some to incandescence 


Ro ere, 
f Torre, 


ZA. 























lamps, and some to sun lamps, without any fear of 
the one affecting the other. Forinstallations where 
works and offices are to be lighted from the same 
generator this is a great recommendation. The 
outer bobbins together form a kind of stationary 
Gramme ring. Each is wound on an iron core of a 
form shown in the cross section. The form of this 
core is claimed by the inventors as a special feature 
of their design. It is not, as in the Gramme ring, 
entirely hidden within the wire in which the cur- 
rent is induced, but is bent round at the edges and 
brought out, so that it is subjected to the direct in- 
ductive influence of the revolving magnets, Each 
core is fitted with two wooden side pieces, which 
constitute the cheeks or flanges of the coil, and a 
wooden central rib which divides the coil into two 
parts. These pieces of wood project beyond the 
ends of the coil, and are attached to brass seg- 
mental end pieces, which together form a circle, 
which is carried by the standards of the machine. 
The ends of the conductors are brought out to a 
grouping table provided with binding posts which 
can be coupled together in any desired order. 

The machine shown in the illustration revolves 
at 600 revolutions per minute, and at that speed 
gives a current of 12 ampéres, with an electro- 
motive force of 1200 volts. It is designed to feed 
twelve lamps of 2500 candle-power. 

To regulate the electromotive force according to 
the number of lamps in action, the exciting current 
is led through an adjustable resistance consisting of 
a vertical zig-zag of wire arranged over a channel 
filled with mercury. The lengths of the arms of 
the zig-zags gradually increase, so that their lower 
ends form an inclined line. The whole is mounted 
in such a way that it is raised or depressed by a 
solenoid in the main circuit, as the intensity of the 
current increases or diminishes. ‘The current from 


the exciting machine enters the mercury trough, | 


and if the resistance be at its highest point, it rises 
up the longest leg of the zig-zag, which is the only 
one which touches the fluid. It then traverses all 
the zig-zags in succession and flows away to the 
field magnets of the alternate current generator. 
Should more lamps be lighted the main current will 
be temporarily checked and the solenoid core will 
descend until the second, third, fourth, or some 
still shorter zig-zag touches the mercury, when all 
the preceding will be short-circuited and the resist- 
ance offered by them to the exciting current will be 
eliminated. The magnetic intensity of the field 
will be increased and the main current will be main- 
tained almost at its former level, the total range 
of the current between the greatest and smallest 
number of lamps being less than 7 per cent. 





The system of the Sun Company is unique, 





and coming between the are and incandescence 
methods of illumination, it combines many of the 
advantages of both, and avoids most of their defects. 
It is extremely steady, and may be used for all the 
ordinary purposes of life, such as reading, writing, 
and the like. Of course it cannot be applied to very 
small apartments, which only require the light of 
a couple of gas jets, but for halls, libraries, places 
of entertainment, and workshops, it is eminently 
adapted. It requires more power than ordinary 
arc lighting, and this has often been urged against 
it, but it would be much fairer to compare it with 
Swan lamps, and then the balance is decidedly in 
itsfavour. It is tobe seen to great advantage in 
the South Kensington Museum, where it is used to 
light the picture galleries, a purpose for which it is 
well suited, and one which experience has shown 
to be quite beyond the capacity of are lamps to 
fulfil satisfactorily. 
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CABLE TRAMWAYS. 
By J. Bucknatu-Smiru. 


Asout twenty-five years have passed away since 
Mr. G. F. Train first introduced the modern system 
of street tramways into this country, and although 
his enterprise was summarily arrested by opposition 
created by prejudice and by the shortcomings which 
attend all new schemes, the system was afterwards 
successfully revived in 1868, when the first Act of 
Parliament was obtained for asystem of horse tram- 
ways in Liverpool. The subsequent rapid develop- 
ment of horse tramways in the United Kingdom, 
andalso in Europe and other parts of the civilised 
world, is familiar to most of our readers, but five 
years of practical operation scarcely had elapsed ere 
many engineers, impressed with the unsuitability of 
animal traction, were busily engaged in designing 
special steam locomotives and other motors for 
tramway purposes. The marked tardiness with 
which horses have been and are being superseded 
by mechanical power for the arduous purpose of 
hauling our street tramcars, is more the result of 
certain inefticiences in the various motors offered in 
the market than from any inherent unsuitability 
in the employment of mechanical power itself. It 
is however fair to admit that in some cases the 
want of efficiency is not so much attributable to 
the engines as to the character of the permanent 
way, which may be quite unfit for such class of 
vehicles. However, there are now many lines where 
locomotives are being used on appropriate roads 
with favourable results. On the other hand, whilst 
thus duly recognising in certain suitable instances 
the superiority of such motors over animal power, 
it is nevertheless incontrovertibly clear that there 
are many streets in densely populated districts, in 
which the passage of steam engines will never be 
permitted. 

Of course it should not be lost sight of, that 
there are now other tramway engines in the market 
than those actuated by steam, as for example, com- 
pressed air and electric motors, which are free 
from many of the substantially founded objec- 
tions to the use of steam, but as yet these have 
proved in practice to be expensive or unreliable. 
Later on in these articles some analytical and com- 
parative statements will be given and considered, 
for the purpose of forming a comparative estimate 
of the value of the special features of the various 
systems used or proposed for the propulsion or 
haulage of street tramcars. But for the present 
we must confine ourselves to directing attention 
to a comparatively new method of mechanically 
working street and other tramways by what is 
known as the ‘‘ Cable system of traction,” which 
is now being practically demonstrated by the High- 
gate Hill tramway. 

The mere idea of a ‘‘cable tramway,” or in 
other words a tramway on which the cars are 
drawn or hauled by means of acable or rope 
receiving its motion from a stationary and dis- 
tant source of power, contains in itself no remark- 
able novelty as many must be aware, as cable 
traction has been successfully employed upon cer- 
tain railways and in mines for many years past. 
But the specific adaptation of the broad principle 
to street tramways has involved much ingenuity 
and ability of both foreign and English inventors 
and engineers for some time past. 

It will doubtless be remembered by some of our 
readers that this system of tramway working was 
first placed before the British public in a tangible 
form in October, 1882, or immediately after the 
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necessary Parliamentary powers had been obtained 
for the construction of the first cable line in 
England, viz., that at Highgate Hill, which was 
to extend from the Archway Tavern, Upper Hollo- 
way, to Southwood Lane, Hornsey, a distance of 
rather leas than a mile. 

The practical introduction of this valuable system 
into Europe must mainly be attributed to the 
ability and incessant labours of Captain H. F. 
Mills, R.A., although Messrs. Parish and Eppel- 
sheimer some years previously had unquestionably 
devoted considerable time and energy in endeavour- 
ing to introduce it into Liverpool, Edinburgh, and 

sristol. The above gentlemen are still actively 
identified with the scheme which now promises to 
produce a popular, efficient, and remunerative 
system of public locomotion. 

There can be, however, little doubt in the minds 
of those acquainted with the subject that the 
successful conversion (in January, 1882) of the 
State-street horse tramway, Chicago, U.S.A., to 
the ‘‘ cable system” of traction—at a cost of about 
400,0001.—afforded in a great measure the requisite 
impetus for the introduction of the system into this 
country. The prior Californian cable roads had the 
unquestionable advantage of an excellent and uni- 
form climate, whereas the Chicago installation was 
subject to most variable weather and extreme 
temperatures, thus placing it under the most trying 
and crucial conditions, somewhat similar to the 
possible requirements it might be called upon to 
withstand in the erratic meteorological variations 
of a British climate. At the present stage it will 
suftice to add that the Chicago cable lines are an 
unqualified success, and the same brief remark 
may be equally well applied to the ‘‘ Highgate 
Hill cable line,” London, which was opened to the 
public on the 29th of May last, and which has been in 
satisfactory operation ever since, both mechanically 
and financially. There is incontestably one peculiar 
practical advantage of the system in question over 
others at present before the public, viz., its capa- 
bility of economically working steep grades without 
adding anything to the weight that has to be hauled 
for the saxe of obtaining the requisite adhesion. In 
fact, the only system that could possibly aspire to 
anything like reasonable competition in such cases 
would be the old and cumbersome rack-and-pinion 
roads. From the capabilities of the ‘‘cable 
system,” it will now be quite practicably feasible 
to effect tramway communication in the most hilly 
districts which hitherto have been considered as 
almost inaccessible. At the same time the system 
is thoroughly applicable to the economical work- 
ing of tramways constructed on level ground, as 
most completely exemplified in Chicago. 

In the following respects the ‘‘Cable system” 
offers important advantages : 

1. In avoiding the great wear and tear of the 
permanent way occasioned by the horses usually 
employed for drawing tramcars. 

2. Inthe freedom from noise arising from the 
beating of the horse’s feet upon the road, or from 
the disturbance created by the moving parts of 
travelling motors, or from the exhaust and the 
evolution of fire, sparks, or smoke, all of which 
are more or less common to steam and other 
engines. 

3. In the greater cleanliness of the roads, by the 
withdrawal of horses. 

4. In the facilities for satisfactorily and economi- 
cally dealing with periodic fluctuations of traffic, 
as at certain hours of the day, or on holidays or 
fétes, 

5. Finally, but not least in the opinions of many 
humanitarians, in the obviation of cruelty to the 
horses which have hitherto been most unsuitably 
employed. 

The benefit set forth in the last clause, has 
secured for the system the warm approval and 
support of the ‘‘ Royal Society for the Prevention 
of Cruelty to Animals,” but, of course, under many 
circumstances other successful mechanical systems 
of traction could boast of the same benevolent 
result. 

However, we do not propose to consider any 
ethical recommendations which may constitute 
valuable ornaments to a prospectus, but rather to 
confine ourselves as closely as possible to purely 
technical matters, for in practice we may rest assured 
that the publicand companies, however professedly 
humane, will still continue to use animal power so 
long as it suits their convenience or their pockets. 
Therefore before the plea for consideration for the 
horses can receive much practical attention, it rests 





with the ingenuity of engineers to devise and estab- 
lish a mechanical system of locomotion that will 
afford the travelling public the same, if not better, 
comfort and accommodation than heretofore, and an 
equal degree of control or safety in transit at the 
same rate of fares. At the same time the proposed 
scheme must show a distinct remunerative ad- 
vantage to the shareholders, and be reasonably free 
from the numerous objections commonly raised by 
municipal or local authorities, and the anti-tramway 
world. Then we may reasonably expect to find the 
employment of horse-power to be speedily recog- 
nised as an element of barbarism. Now the cable 
system when and where judiciously applied, i.e., 
under befitting circumstances with regard to traffic 
and the route, certainly appears to be a marked step 
in the above direction, although it would not be for 
one moment believed that a system which is claimed 
to possess so many paramount advantages, could be 
absolutely free from alleged defects or objections, 
especially when one appreciates the great variance of 
opinion that must exist upon such subjects, com- 
bined with the prejudices of vested interests. How- 
ever, later on, the applications, construction, and 
operation of the system in question, will be sufti- 
ciently described and illustrated, as to afford a fair 
basis for technical investigations and criticism, but 
before proceeding to consider the cable tramway 
systems of to-day, a brief retrospective glance at 
their history and development will be instructive. 

For carrying out this object we purpose classifying 
or subdividing our subject into the six following 
sections. 

1. Preliminary remarks upon early cable schemes 
which have technical bearing. 

2. The history and development of street cable 
tramways proper, including descriptions of the 
principal features of the construction and operation 
of the Clay-street line; Sutter-street line ; Cali- 
fornia-street line ; Geary-street line; Union and 
Presidio line ; Market-street line ; all within the 
city of San Francisco. 

3. The conversion of the Chicago horse lines to 
the cable system; the Renz Park and Columbia 
Avenue trial section, Philadelphia; the introduc- 
tion of the system into the State of New York ; 
the Brooklyn Bridge cable line; the introduction 
and development of the cable system in the colony 
of New Zealand. 

4. Descriptions and illustrations explaining the 
construction and operation of the first cable line in 
Europe, viz., Highgate Hill tramway, London. 

5. Technical examinations and analyses of the 
various elements of the system with costs and 
details of construction. 

6. Financial analyses of the working of the 
system, with general comparisons and notes respect- 
ing this and other systems of tramway working 
at present in use, and other concluding remarks 
relative to the cable system and its latest applica- 
tions. 

From the foregoing syllabus it will be under- 
stood, that if all the technical matters relating to 
cable tramways were to be thoroughly considered, 
it would involve a very voluminous production, so 
that it will be necessary to treat the matter at issue 
with as much brevity as practically consistent with 
the magnitude and importance of the subject, and 
tng same time avoid repetition as far as pos- 
sible. 

In engaging with the first portion of the subject 
before us, it is proposed to briefly consider some of 
the earliest applications of cable traction or haul- 
ing, more especially as exemplified in the mining 
industries of this country. At first sight the direct 
applications of wire cables for hauling purposes may 
appear to many to be of a very limited character 
but their value for such purposes was appreciated 
in this and other countries long before the loco- 
motive was invented, and as a matter of fact has 
been more extensively taken advantage of for sur- 
mounting steep gradients than any other system. 

On the 14th of May, 1875, ENcrngERIne de- 
scribed the wire-rope haulage system as applied to 
street tramways in San Francisco, and remarked 
that it was ‘especially adapted to localities where 
the gradients are such as to render it impossible to 
employ horses, and where interference with the 
existing traffic cannot be permitted.” It then gave 
a detailed account with illustrations of the whole 
installation, explaining the manner in which the 
rope was driven, the method of attaching the cars 
to it, and all the precautions taken to insure safety 
to the passengers. Since then by actual experience 
at San Francisco the system has been found to 





work tramway traffic so cheaply that it earns from 
14 to 30 per cent. on the capital expended. 

The mention of cable traction will naturally recall 
to the minds of many the numerous ingenious devices 
and improvements made in cable haulage for col- 
liery purposes, and which were in a great measure 
promoted and stimulated by the unparalleled de- 
pression experienced in the coal trade some years 


0. 

Ropes, metallic cables, and chains have been used 
for years past in a variety of ways, with most satis- 
factory results, and in many cases the lines thus 
worked have been of considerable length and 
subject to trying grades and curves, whilst the 
traffic in some instances was very heavy. Lat- 
terly, in collieries, the tractive agents chiefly em- 
ployed have been cables, constructed of iron or 
steel wires, and the great improvement made of 
recent years in their manufacture has done much 
towards developing the uses of cable traction and 
telo-dynamic transmission of power. 

It will be recognised, that the functions and con- 
ditions of these primitive cable lines, were and aro, 
in many cases, analogous, if not identical, with 
those of the street cable tramways of to-day, and 
therefore by briefly examining some of the perform- 
ances of the former, it will serve as an appropriate 
introduction to the considerations and study of the 
later system, 

(To be continued.) 





THE ELECTRICAL CONFERENCE AT 
PHILADELPHIA. 
(Concluded from page 324), 

On Thursday the light standard once more came 
before theconference. Referring in high terms to the 
investigations of Captain Abney, Mr. Preece, who, 
together with Professor Forbes, up to the last day, 
when Professor Silvanus Thompson had left, repre- 
sented the British visitors most vigorously and suc- 
cessfully described his unit of illumination of a sur- 
face as being the illumination thrown by an English 
standard candle on a screen at 12.7 in. distance. 
The distance is chosen to render the standard more 
acceptable to the French, the equivalent being the 
illumination of a screen at one metre distance by a 
bec-carcel. The standard is only a secondary one, 
but is, by the incandescence of a carbon filament by 
means ofa uniform current, most easily reproduced, 
and is very constant, as Abney and Preece have 
proved ; the measurement of light, moreover, is at 
the same time a measurement of work. Mr. Preece 
intends to submit his views fully before the Light 
Standard Committee. 

We have little more to add about the routine 
business of the conference. The main part of the 
morning and afternoon sittings was taken up by a 
discussion on ‘The Theory of the Dynamo,” in- 
troduced by Professor Rowland, who abbreviated his 
extensive paper. Professor Rowland approaches 
the problem merely as theorist, being convinced that 
practice must confirm theory. He dealt with losses 
of efficiency arising from friction, Foucault currents 
and other disturbances, and from the energy required 
in maintaining the magnetic field. It is difficult to 
summarise an abstract, and all the more so when a 
profound mathematician, like Professor Rowland, is 
the speaker. We do not imply by describing the 
professor as a mathematician, that his paper 
abounded in formule. On the contrary, he ex- 
pressed his views in very plain and clear language, 
sketching a few dynamo types as exhibited at Phila- 
delphia on the blackboard, yet it is a difficult task 
to summarise what diagrams alone can clearly convey. 
Professor Rowland prefers round to oval orsquare 
magnetic cores; one circle of lines of force to 
several such circuits in the case of several electro- 
magnets ; pole-pieces may be elongated, but maythen 
further lose lines of force through the air, which 
conducts them about 5000 times more than iron ; 
iron bars encircling pole-pieces should be avoided as 
they lead to a short-circuiting of the lines of force; 
attachment of the pole-pieces to iron plates, even 
if a brass plate interposed, is injurious, long iron 
cores are, within uncertain limits, cheaper and better. 
As to armatures, both the Gramme and the Siemens 
armatures contain dead wire, the former more than 
one-half of the whole length. The question of losses 
from self-induction in the armature was afterwards 
discussed by Professor Fitzgerald. Professor Row 
land concluded by proving that in two dynamos 
exactly alike but of different size, with a constant 
magnetic field, and an equal speed in the large one 
only, the electromotive force will remain constant, 
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ROTARY STEAM SNOW SHOVEL. 
CONSTRUCTED BY THE ROTARY STEAM SNOW SHOVEL COMPANY, PATERSON, NEW JERSEY, U.S.A, 


the current and resistance must vary as the linear | 


dimensions, the work done also as the linear 
dimensions, whilst the weight of course increases 
with the cube, and that further, the efficiency 
again must be aconstant. Professor Elihu Thomson, 
the joint inventor of the Thomson - Houston 
dynamo, disagreed with Professor Rowland on most 
points. The armature, he argued, becomes an 
opposing magnet, loss of lines of force from elon- 
gated pole-pieces is hence not to be feared ; two 
magnetic circuits may have their advantages, and 
iron bars near the pole-pieces, although capable 
of short-circuiting magnetic lines, strengthen the 
total field. The question of long and short electro- 
magnets depends upon the dimensions of the arma- 





(For Description, see Page 359.) 


|ture and its distance from the field magnets. | Professor Rowland strongly dissented from Pro- 


Professor Thomson further denied the existence | fessor Thompson in his statement that a thick iron 
of dead wire in the armatures, and the usual state- | core would show layers of opposing polarity, which 
ments about the armature resistance. When work- | opinion Professor Rowland characterised as revolu- 
ing, the coils are occasionally in multiple arc, but | tionary. Professor Forbes also took part in the 
do not receive equal currents, as the adjustment of | discussion. 

the brushes is never perfect, and hence the heat; In the afternoon the President inquired the 
evolved not a constant. To the discussion on the | wishes of the conference concerning the final 
dynamo theory, Professor Silvanus Thompson offered , adjournment. His own proposal to close on Friday 
of course a weighty contribution. We must, how- | was rejected, and Mr. Keith’s motion for adjourn- 
ever, refrain here from entering into his ingenious | ment on Saturday carried. The sense of this 
arguments and equations, and cannot do better than motion was evidently for a final adjournment, 
refer our readers to the speaker’s new volume on! but we shall see that ultimately an adjourn- 
dynamo machines, proof sheets of which he held in | ment subject toa future call of the President was 
his hand whilst addressing the attentive conference, | agreed upon, 
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Professor Nipher, of St. Louis, approached the 
next subject, the ‘‘ Electrical Transmission of 
Power,” in an entirely novel and most ingenious 
way. He plots out speed-curves which, by his 
method, always appear as straight lines, starting at 
lower or higher points according to the load put on 
the motor. We assent, however, fully to what 
Professor Forbes said, that it was impossible to 


grasp the full bearing of this suggestive method | 


without careful study. Mr. Sprague, well known 


in England, demonstrated the necessity of high | 


potential circuits for electric railways. No one else 


rose afterwards, but Mr. Houston, to continue this | 


discussion, which did not evolve any novel practical 
features. The ‘‘ Storage Batteries” were ably and 
warmly defended by Mr. W. H. Preece. For 
the storage battery companies Mr. Preece had, 
of course, not much commendation, but he 
testified to the very good work which secondary 
batteries, as he prefers to call them, charged by a 


dynamo, have done at the General Post Office for | 


telegraphic purposes. He has found them so re- 
liable and so well adapted for the English tele- 


graphic system, which does not permit the direct use | 


of dynamos, after the manner employed in America, 
that one of the first things he will enforce after his 
return is the replacement of the greater part of 
the 22,000 cells by secondary batteries. Of the 
three types experimented with—the Faure, the 
Tribe, and the Planté—he preferred the eld Planté, 
the advantages of which other speakers also acknow- 
ledged. Mr. Preece further gave a description of 


the degenerating luxury, as Professor Forbes termed | 


it, of the electric light in the house obtained by 
gas engine, dynamo, and secondary batteries. Mr. 


Keith referred to his early experiments with sub- | 


acetate of lead batteries, and Professor Koyle recom- 


mended carbon plates, which he prepares by boiling | 
thermo-chemical properties of which promise as 


tar in a vessel with many narrow brass partitions, 
each compartment giving a carbon plate rendered 


porous by the evolution of gas during the heating. | 


Professor Forbes dwelt upon the equations regu- 
lating the currents in a circuit comprising dynamo, 
secondary batteries, and lamps; and Professor Van 
Dyck described an alkaline zinc-copper battery 
of low but very constant force. The amalga- 
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mated zine is placed at the bottom of the cell, 
the copper spiral above; the cell works well, 
but requires a low potential current for charging. 
Professor Dewar, when called upon to address the 
conference upon the chemistry of the secondary bat- 
teries, hoped that the heavy and cumbrous lead 
plates would one day be abolished, and that we 





to induction. Long lines are always noisier, but one 


| end of a line may be troublesome, whilst the other 


is perfectly quiet. In America generally the lines 
running north and south give most trouble ; some 
lines from Boston to the west, however, form a re- 
markable exception to that rule. Sea coast lines 
work better, probably on account of the humidity of 
the ground. In the whole a certain leakage seems to 
stop the noises, and not too well insulated lines there- 
fore may answer better than those of more perfect 
insulation. Whatever, however, the insulation may 
be, every pole forms an earth contact, although of 
a high resistance. Screaming noises become par- 


| ticularly audible both at midday and at midnight ; 


lines on higher plateaus appear subject to periodical 


| storms at certain hours. Improvements of receivers 


should find effective material in chlorates, iodates, | 


chromates, and peroxide of hydrogen, bodies the 


much electromotive force as lead peroxide. 

Mr. Lockwood, of the American Bell Telephone 
Company, had prepared a long paper on ‘‘ Induc- 
tion in Telephone Wires, Long Distance Tele- 
phoning, and Underground Wires.” 
however, did not permit it being read in extenso, 
Mr. Lockwood does not attach much importance 





| 
| 


cannot remedy the evil, as such improvements in- 
tensify all sounds transmitted along or induced in 
the line. As regards the connection of single local 
lines to long complete metallic circuits, Mr. Lock- 
wood mentioned a device which Mr. Preece called 
very interesting. If we have a complete circuit 
between New York and Philadelphia, and local lines 
emerging from each of the termini, a wire is carried 
round one way at New York, and round the 
other way at Philadelphia. Mr. Preece, comment- 
ing upon Mr. Lockwood’s paper, described this 
method preferable to the one used in England, 
which avails itself of a primary induction coil in the 
single line acting upon a secondary coil in the 
double metallic circuit. Mr. Preece further re- 
lated his experience in long-distance telephoning. 
We have already mentioned that Mr. Preece, as 
member of the Committee upon Units, proposed that 
the new unit of power should be the modified watt, 
which he had first publicly advocated at the Montreal 
meeting of the British Association. Sir William 
Siemens, Mr. Preece, and others had exerted them- 


| selves at Paris to introduce a new unit of power 


Want of time, | 
| settled the horse-power as equal to 


instead of the compound unit volt-ampére ; but the 
German scientists objected because there were 
already too many English names in the system, 
and the French could not assent to the watt as the 
French language contains no W. Watt originally 
22,000 foot- 
pounds, but thinking this too low he raised the horse- 
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power value himself by 50 per cent. to 33,000 
foot-pounds. Since that time, the horse-power 
has retained its value, in England at any rate. 
The equivalent of the horse-power in the C. G. 8. 
system is 746 watts. To get rid now of this in- 
convenient divisor, to bring the unit of power 
properly into the category of the C. G. 8. measure- 
ments, and finally to avoid the uncertainty arising 
from the existence of two horse-powers, the English 
and the French-German, Mr. Preece proposed to 
engineers and electricians to drop the old horse- 
power of 746 watts, and to create a new horse- 

ower of 1000 watts which would cause no trouble 
in calculation. This new horse-power would, by 
34 per cent., be greater than the old, and we have, 
therefore, for reductions, to multiply by either 
1.34 or 0.736. At Montreal, Sir William Thomson 
spoke warmly in favour of the modified watt ; and 
as many practical men and scientists, whose opinions 
Mr. Preece has consulted, agree with him that the 
modification is desirable, there appeared good hope, 
that the American committee, to which the motion 
was referred, would carry its adoption. When, 
however, the question came up again on Saturday, 
Mr. Preece himself reading the report, several 
objections were raised, although the report confined 
itself to the recommendation of accepting the watt, 
reserving the new or metric horse-power for future 
consideration. When it had been settled whether 
this preliminary report was to be received without 
discussion, or to be adopted after reception and dis- 
cussion, Captain Michaelis, of the United States 
Ordnance, rose to propose as an American citizen, 
that the term ‘‘the Henry” should be applied to 
what was recommended as the watt. Professor 
Koyle thought the term kilowatt sufficiently ex- 
plicit. Lieutenant Fiske expresses himself satisfied 
with the erg only. He has probably no objection 
to majestic rows of ciphers, the watt alone re- 

uires seven, Professor Rowland was against any 
final settlement before the value of the ohm 
had been definitely determined, and he desired to 
adhere to his 106} centimetres. Professor Willard 
Gibbs recommended that no unit should be 
adopted unless universally used and universally 
understood. As the watt, in his opinion, was 
merely an English term, not being used by 
the Continental nations, and, moreover, not strictly 
speaking a unit of the 6.G. 8. system, but 
merely one added on to the electrical system of 
units with which the name of the engineer Watt 
had only an indirect connection, he desired to keep 
passive. Professor Rowland argued for inter- 
national units; but the debate was again losing 
itself when Mr. Preece reminded the meeting that 
his preliminary report did not call for any definite 
decision. 

The report from the Committee on Light Stan- 
dards could not be read, as the chairman, Professor 
Trowbridge, had suddenly been called away. The 
President, Professor Rowland, hinted that some 
arc-light manufacturers appeared to measure their 
intensities in four directions and to palm off the 
sum of the intensities as the candle-power. 

The next subject on the list, ‘The Electrical 
Investigation of the Physical Qualities of Struc- 
tural Metals” was introduced by Captain O. E. 
Michaelis, who apologised for having nothing but 
suggestions to bring before the conference ; and the 

subject seemed to have dropped, until the end of 
the meeting, when, the adjournment having already 
been voted, Professor Koyle moved for a com- 
mittee with the object of obtaining State sup- 
port, for the electrical and magnetic examination of 
the fatigue of metals and alloys. Professor Koyle 
submitted that brass and other alloys suffer most 
from this fatigue, brass so strongly that an ordinary 
spiral spring exposed to sunlight for several days 
may altogether lose its elasticity. He ascribes the 
phenomenon to a difference of potential between 
tho copper and zinc, leading to a decomposition of 
the moist air in the pores, ,and finds a support of 
his view in the fact that less porous brass has 
greater tensile strength and less electrical resist- 
ance. The debate on the ‘‘ Measurement of Large 
Currents,” in which Mr. Keith, Professor Forbes, 
and Professor Rowland participated, brought 
nothing new. As regards the *« Application of 
Electricity to Military and Mining Engineering,” 
General Abbot recommended compound - wound 
dynamos supplying 60 volt currents and not absorb- 
ing more than 25 or 30 horse-power for the search 
lights, or better for one strong search light of 
20,000 candles, and another dynamo for the incan- 
descence lamps for internal service, which is of 





no less importance. He concluded by saying that 
if the United States Navy is to be maintained they 
will want more ships, and all lighted up by electri- 
city. Nothing was said about the electric light in 
mines, and no discussion followed. 

The last subject, ‘‘ Lightning Protection,” was in- 
troduced by the President, Professor Rowland, with 
injunctions to be brief, as ‘the time for ajournment 
was approaching. Professor Rowland gave an ab- 
stract of Maxwell’s idea, to cover our houses by 
metal cages or network, and not to neglect to run 
iron bars : along the bottom of the house. Powder 
and petroleum magazines might thus effectually be 
protected, if all minor sparking was obviated. A 
few paradoxes in lightning conductors were men- 
tioned. One company makes U-shaped rods, the 
lightning to pass down one arm and to disperse 
harmlessly up the other, and has taken legal action 
against a scientist, who described the system as a 
dangerous humbug. ~ 

The real business terminated with this discussion, 
and after the usual votes of thanks, including one 
to the foreign visitors, to which Mr. Preece in the 
absence of the vice-president, Sir William Thomson, 
replied, the adjournment sine die was carried. 
Several persons, however, desired to fix another 
meeting; and relying upon the urgent recommenda- 
tion of such conferences by Mr. Preece and others, 
they proposed that they should adjourn subject to 
the future call of its chairman. The motion thus 
avoided any allusion to the commission and a pos- 
sible collision with the Act of Congress, which had 
incorporated the commission fora certain period. 
The various committees were arranged to meet 
again in the first days of October at Baltimore, as we 
have already mentioned. When and where, or if at 
all, this final meeting of the conferees, decided upon 
at the last moment, will take place, is uncertain. 








THE UNITED STATES FISH COMMISSION 
STEAMER ‘‘ ALBATROSS.” 

In our issue of September 7, 1883, we gave a double- 
page illustration of the Albatross, together with a 
short description of the vessel and the work she was 
intended to perform. Since our former notice was 
written the Albatross has made one or two voyages 
during which her performance has been carefully 
noted by the engineer in charge, Mr. G. W. Baird, 
U.S.N. The following details of the working of 
machinery and speed of the vessel are taken from 
Mr. Baird’s official report. Although no especially 
novel features can be claimed for the data obtained 
and the results set forth, we quote them at some 
length as records of steamship performance, when care- 
fully taken by disinterested and capable observers 
must always be of value. The Albatross, too, is a 
new vessel, built and engined by one of the best-known 
firms in the United States, the Pusey and Jones Com- 
pany, of Wilmington, Delaware. The vessel itself has 
been already described, but we may here repeat a few 
of the leading dimensions before proceeding to quote 
from Mr. Baird’s report. We give two views of the en- 
gines on page 357, and annex the leading details of con- 
struction. 


Twin-Screw Steamer Albatross, built of Iron for the United 
States Fish Commission by the Pusey and Jones Company, 
of Wilmington, Delaware, U.S.A. 

Dimensions of Hull. : 
in. 
Length from rabbet to rabbet on 12 ft. 
water line ... 200 0 
Depth top of floors to top ‘of deck beams 16 9 
Breadth of beam moulded . a6 


Engines. 

The two pairs of engines are of the inverted compound 
surface-condensing type, fitted on one bedplate and with 
a surface condenser, common to both pairs, placed between 
them and forming a part of their framing. The upper 
parts of the engines incline towards each other, the two 
shafts being 10 ft. 8 in, apart. There are tw» overhead 
return-flue boilers. 

in. 
18 
34 
30 
+ 3 by 20 
-- 12 ,, 134 


Diameter high-pressure cylinders 

” low 

Stroke aes 

Steam ports ‘of large cylinders eee 
amal me 

Exhaust ports of large ,, : P45 2 

small *.. ma +5 gg ae 


Slide Valves. 
Ordinary D form, worked by Stephenson link motion. 
Cut-of Valves. 
Gridiron type, three openings, g in. by 124 in. 
Condenser. 
Yellow metal turned in and out § in. 
Tubes in 


” ” 


Water in tubes. 
diameter. Cooling surface, 2150 square feet. 
three nests. 

Air Pumps. 





One to each engine of trunk plunger type, worked hori- 


zontally by a crank on forward end of main shaft, 154 in, 
in diameter by 15 in. stroke. 
Circulating Pump. 
— independently; 16 in. in diameter by 15in, 


stroke 
Feed Pump. 
One to each engine. Worked by air-pump motion, 4} in, 
in diameter by 15 in. 


Propellers. 
Four-bladed, 9 ft. in diameter by 14 ft. 
—-, by 26 in. long. 


10 in. mean 
Periphery of blades thrown, 4 in, 


Boilers. 

Diameter of waist, 8 ft. 6 in. and 8 ft. 6 in. front by 
21 ft. 6 in. length, with water-leg furnaces. Two fur- 
naces 6ft. Gin. long. Main flues, three of 11 in. dia- 
meter, one of 12in. diameter, and one of 15in. dia- 
meter for each furn: ace; 16 return flues ineach tier. One 
steam stienay made in halves and common to both 
boilers, shell 7 ft. 4 in. in diameter, and flue 4 ft. 4 in. in 
diameter, with a height above the shell of 14 ft. Chim. 
ney 54 in. in diameter by 28 ft. high. 


Appendix to Quarterly Report of Passed Assistant 
Engineer G. W. Baird. 


The following results must not therefore be consi- 
dered as forthe maximum performance of the vessel, 
but for the conditions of ordinary cruising. This 
however, does not impair the deductions for scientific 
purposes, The coal used was the anthracite supplied 
to the Navy, andit contained a considerable quantity 
of ash, clinker, and slate. 


Duration of voyage.. 

Total distance in geographical miles of 
6086 ft. 

Mean number of geographical miles per 
hour.. 

Mean number of revolutions per ‘minute, 
starboard engine ... 

Mean number of revolutions per ‘minute, 
port engine.. eee “ee 

Slip of the starboard screw _ 

59 port screw 
Steam pressure in boilers . 
Pressure in starboard receiver above zero 25.5 
port receiver above zero 

Vacuum in condenser 

Height of barometer ee es sie 

Mean point of cutting off in starboard 
high-pressure cylinder... 

Mean point of cutting off in starboard 
low-pressure cylinder 

Mean point of cutting off in port hi; gh- 
pressure cylinder . 

Mean point of cutting off in port low- 
pressure cylinder .. 

Total number of pounds ‘of anthracite 
coal consumed 

— number of pounds of ashes, clinker, 


42h, 9m, 


Total number of pounds of combustible.. 

Mean number of pounds of coal per hour 

Percentage of refuse in coal 

Mean number of pounds of coal | per hour 
per square foot of grate surface es 

Mean number of pounds of coal con- 
sumed per hour per square foot of heat- 
ing surface... 

Mean number of strokes per minute of 
circulating pump.. = 

Temperature of the air on deck . 

injection water 

discharge water 

feed water ... 


10.667 


0.41 


80 

73.73 
65.73 
93.78 
76.39 


” ” 

” ” 

” ” 
Horse-Power : 

Indicated horse- -power developed in the 
starboard high-pressure cylinder —_.. 

Indicated horse-power developed in the 
starboard low-pressure cylinder 

Indicated horse-power developed in the 
port high-pressure cylinder. 

Indicated horse-power developed in the 
port low-pressure cylinder... 

Aggregate indicated horse- -power deve- 
loped in the starboard engine ... 

—— indicated horse- power deve- 
loped in the port engine 

Horse-power required to work the star- 
board engine 

Horse-power required to work the port 
engine 

Net horse- -power applied to the starboard 
shaft 

= a power applied to the port 
shaft 

Horse-power absorbed in friction of the 
load on the starboard en « 

Horse-power absorbed in iotion ‘of the 
load on the port engine 

Horse-power expended in the slip of the 
starboard screw ... 

Horse-power expended in the slip of the 
port screw . 

Horse-power expended i in friction of the 
starboard screw blades and shaft on 
the water 

Horse-power expended i in friction of the 
port screw blades and shaft on the 
water 

Net horse- -_power applied t to > the propul- 
sion of the hull ... eee 
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Distribution of the Power : 
Percentage of the net power applied to 
the shaft absorbed in friction of the 


load ... ea ast “ae Be Aes 7.50 
Percentage of the net power applied to 
the shaft absorbed in friction of the 
screw on the water pe us .. 10,29 
Percentage of the net power applied to 
the shaft absorbed in the slip of the 
screws ae ats sic ai -. 12,122 
Percentage of the net power applied to 
the shaft utilised in the propulsion of 
the hull : ats mea éas .. 70,081 
Economic Results : 
Pounds of coal consumed per indicated 
horse-power per hour “ss a 2.222 
Pounds of coal consumed per net horse- 
power per hour Be * as 3.246 
Pounds of combustible consumed per in- 
dicated horse-power per hour ... is 1.789 
Pounds of combustible consumed per net 
horse-power per hour “ss 2.613 
Pounds of coal consumed per mile 101.336 
re combustible consumed per 
mile... a a aa a .. 81.588 
Thrust of the Screws. 


The net power applied to the propulsion of the hull 
by the two propellers being 289.64 horses, is equal to 
(289,642 x 33,000) = 9,558,186 foot-pounds of work per 
minute, and the speed being 10.03 knots per hour is 
10.03 x 6086 


equal to =1017.376 ft. per minute; there- 


fore the resistance of the hull, and the equivalent thrust 
9558186 - 
= 9395 Ib. 
1017.376 ) ‘ 
The thrust per indicated horse-power at that speed 


was ( aaa ans ) = 20.311b., and per pound of coal per 
4.050 


hour it was 9395 
, 1016.97 

The Change in the Crank Angle.—The cranks, as 
originally arranged, at 145 deg., diminished, to a 
small extent, the friction on the centre main bearings, 
by the almost opposite position and almost opposite 
crank effort. The indicator diagrams taken from the 
high-pressure cylinders bear a very near resemblance to 
each other, with the cranks at either angle, but in the 
low-pressure diagrams the difference is marked. Fig. 6 
(page 357) is from the starboard low-pressure cylinder, 
with the cranks at 145 deg. Fig. 5 is from the same 
cylinder, with the cranks at 90 deg., but with the re- 
ceiver enlarged from 1,5, to 2,5, of the volume swept 
by the high-pressure piston. Fig. 4 is a diagram from 
the same cylinder with the cranks at 90 deg. but with 
the original volume of receiver, namely, 1,% the 
volume swept by the high-pressure piston. 

The relative contours of those diagrams and their 
variance from the hypothetically perfect diagram is 
marked, and if an engineer is willing to accept them 
as final, he will doubtless decide in favour of that pro- 
duced by the engines as originally arranged, namely, 
at 145 deg. crank angle. 

The indicator, however, only records the action of 
the steam in the cylinder, and gives no indication of 
the work, either utilised or wasted, beyond the steam 
cylinder. 

It is manifest that a crank, turned by a uniform 
moment, is revolved with less labour and less injury 
to its journals than if turned by an intermittent force 
—by blows, for example. Uniformity of torsion on 
the shaft is one of the great objects sought. This 
torsion may be demonstrated, graphically, by con- 
structing diagrams whose abscissa is referred to the 
length of the path of the turning force, and tke ordi- 
nates to the moments of torsion. In Figs. 1, 2, and 3 
the ordinates are calculated for the combined moments 
of the two cranks, and the same units being used for 
each. The lines c d in these figures refer to the path 
described by the combined effort of the two cranks, 
and the ordinates, commencing with a b and ending 
with a b!, represent the moments of torsion. The 
curved lines represent the variation in the torsion, and 
the superiority of these torsion curves is in their 
nearer approach to the straight line ¢ d. 

In changing the crank angle from 145 deg. to 60 deg. 
the eccentrics were not disturbed. The cushioning, 
lead, and release are the same in both cases. The 
same boiler pressure and mean back pressures are main- 
tained, and the same number of expansions are 
employed ; consequently there can be no physical 
advantage in the original over the present crank angle. 
The mechanical saving in the minute amount of friction 
eliminated in a single journal of each engine is much 
more than compensated for by the saving of friction on 
the screw blades alone by their more uniform velocity. 

The Kazenstein packing on the piston rods has 
worked so well that I feel it merits a special mention. 
I respectfully recommend it be placed on the high- 
pressure valve stems. The Baird distilling apparatus 


of the screws, at that speed was ( 


=9,23 Ib. 


has produced 5883 gallons of water during the quarter, 
steam being used from the main boilers, the ship being 
at sea under steam, and cylinder oil (a compound of 
petroleum) being used in the cylinder. 
good, 


The water was 








The receivers were ordered to be enlarged, by the 
engineer who designed the ship, when the crank angle 
was changed from 145 deg. to 90 deg. This was 
effected by placing a large convex bonnet on each low- 
pressure valve chest. This increased the receivers 
from 1,°, to 2,°, times the volume swept by the horse- 
power —- Seeing an excellent opportunity for a 
valuable experiment I took the responsibility of putting 
only one of the new bonnets on, and selected the star- 
board engine for that purpose, so that for all the steam- 
ing recorded in this log-book, the port engine had the 
small receiver and the starboard engine the large re- 
ceiver. The results show no essential difference in the 
performance ; what little difference does appear is in 
favour of the engine with the small receiver. I there- 
fore reduced the starboard receiver by restoring the 
original valve chest bonnet. 








A ROTARY STEAM SNOW SHOVEL. 

Few winters pass without some railroads in the north 
and western States being for some part of the season 
blocked with snow, and when a severe winter comes round 
many roads are often obstructed for months. In the 
latter case the whole earnings of some roads are expended 
in the effort to keep the road open, so that traffic can be 
carried on even in an irregular way. The cost of keeping 
roads open in such cases is simply enormous. Although in- 
geniously contrived apparatus oe been brought forth to 
aid human labour in the most difficult operations, the in- 
vention of machinery to aid railroad companies to clear 
away snow obstructions has proved singularly unsucessful. 
All snow ploughs in use follow one idea, they ram into 
the drifts, and their efficiency in throwing the snow clear 
of the rails depends upon the speed of the engines that 
are pushing them. A less primitive or more dangerous 
way of performing a difficult mechanical operation could 
hardly be conceived. By extravagant expenditure of 
force such ploughs are made to open out light drifts, but 
heavy snow requires to be cleared by an army of 
shovellers, and vouae of this kind can never be safely 
sent to operate on snow without being accompanied by 
numerous shovellers to dig them out when they get stuck 
fast in snow banks. 

It is believed the machine illustrated in perspective 
on page 356, will effect a revolution in the methods 
of dealing with railroad snow blockades. The idea fol- 
lowed in designing this rotary steam snow shovel was to 
apply steam-moved machinery to performing the opera- 
tion done on a small scale by the shovel in the hands of 
a workman. It is really a screw constructed like a huge 
post-hole cutter and operated in a similar way, and is 
m>unted on a strong steel plate frame that is pushed into 
the snow bank. The screw cuts into the snow, slicing 
away the drift with great velocity, and throwing it into a 
revolving fan, which projects it through a shoot on the top 
of the drum where the fan revolves, delivering it in a 
stream beyond the railway fence if needed to do so. The 
appearance of the screw as it does its work can be per- 
ceived by an examination of the left-hand figure, the 
construction of the drum holding the fan and of the 
machinery that operates both will be understood by 
inspecting the one on the right. 

Power to operate this snow-working machinery is 
supplied by a double cylinder engine which, with boiler, 
water tank, and coal bunkers, is carried on a heavy double 
truck car. The cutting screw and the carrying fan are 
each fastened to a separate shaft, one of the shafts form- 
ing a hollow tube, through which the other shaft passes. 

The necessity for two shafts arises from the cutting 
screw and the carrying fan turning in opposite direc- 
tions. The screw, in taking hold of the snow, puts it in 
motion in a direction opposite to that in which the screw 
is revolving. By arranging the fan to move so as to keep 
the snow going in the direction it has started, the high 
speed necessary for carrying the snow away clear of the 
track is easily obtained. 

The duplex shafts are operated by a system of bevel 
gears driven by the engine, and the pull on the screw 
shaft is withstood by a long bearing with thrust collars 
resembling those used on steamers. One of these ma- 
chines that was made early this year, and was tried 
successfully on a Canadian railway, has a cutting screw 
9 ft. in diameter, and the engines were able to turn it 
between 200 and 300 revolutions a minute. Other steam 
snow shovels to be made before winter will be constructed 
as wide as possible tc pass bridges and platforms, and the 
engines will be made powerful enough to operate the screw 
at the high speed required to throw the snow clear of the 
track. Flanges, which are not shown in the cut, are 
secured in front of the machine, and they throw the snow 
up to the screw so that the rails are left perfectly clean 
for the wheels of the engine that is pushing the machine. 
The front of the frame carrying the screw inclines out- 
ward at a sharp angle which will force the border of snow 
not cut by the screw into the centre, so that it will pass 
into the fan. The whole of the machinery, including 
boiler and coal bunker, will be placed under cover. 

We know of no mechanical want that has been so 
severely felt for years as that which this rotary steam 
shovel is intended to fill, and there is a great future open 
for the machine if it fills the expectation of most practical 
railroad men who have examined it. The inventor was 
Orange Jull, a Canadian machinist, who worked for 
seven years before he got the idea brought to a practical 
conclusion. Officials of the Canadian railway where the 
first machine was tried, speak very favourably of its per- 
formance. It is intended to give a public test of the 
rotary steam snow shovel as early as possible this winter 
somewhere convenient to Chicago. ‘The machine will be 
made and the patents controlled by the Rotary Steam 
Snow Shovel Manufacturing Company, Paterson, N.J., 








J.S. Leslie, president ; George Cox, secretary. Adapta- 
tions of this machine on a smaller scale have been designed 
for cleaning streets from snow, and machines similar to 
lawn mowers will be made for cleaning sidewalks and 
such work. Those meant for this purpose will be light, 
and easily handled by one man.—American Machinist, 








THE BYE-PRODUCTS OF COAL. 
The Recovery of Bye-Products from Coal, with Special 
Reference to the Coke and Iron Industries.* 
By Watson Smiru, F.C.S., F.C. 
(Continued from page 338.) 


II. Developments of the Coppée Form of Coke Oven.— 
In the Coppée oven the gaseous products of the destruc- 
tive distillations find their way through openings in the 
upper part of the vaulted walls of the oven into vertical 
side flues, into which, from the outside air, is admitted. In 
these flues combustion takes place, and the flames passing 
down the side flues, enter a bottom flue, along which they 
pass to a lower bottom flue, and from this into a large 
main flue below both, which, running at right angles to 
the length of the ovens, passes to the chimney. (See 
**Muspratt’s Dictionary,” vol. iv., p. 963, or W. Smith, 
Brit. Assoc. Report, Sect. B., for 1883). The ovens of 
Sachse, Hiltawski, Franzen, Miiller, and Wintzek (see 
Table, B 4, 5, 6, 7, 8), are all more or less modifications of 
the Coppée form, with various improved methods and ap- 
pliances for economising, distributing, and regulating the 
heat of combustion, but attached to none of them are ap- 
pliancesforrecovering bye-products. (See Ger. Pats.22,111, 
1882, No. 21,455, 1882, No. 24,279, 1883, No. 20,582, 1882, 
and No. 26,131, 1883.) Franzen’s oven is, perhaps, in 
shape the greatest departure from the Coppée form, being 
much wider proportionately. Besides the vertical flues 
heating the outer walls of the oven, there is also a further 
outer flue where mixture with the air takes place, this 
being also in communication with the vertical inner flues 
by means of perforations. The outer mixing flue of one 
oven is connected with that surrounding a neighbouring 
oven by a passage closed by a damper. The arrangement 
is such that when one oven is too cool, the damper can 
be raised and the flames of a hotter neighbouring oven be 
caused to pass into the mixing channel of the cvoler oven, 
and so aid in raising its temperature again. Franzen has 
also constructed a deep narrow shaft oven (see Table of 
Diagrams). 

Sachse constructs the roof of his cven with an inter- 
rupted slit, into which heavy slabs are introduced, so as 
to press upon the charge of coking fuel and cause the pro- 
duction of a dense coke. Comparative weights are given, 
proving that a denser coke can thus be obtained. 

Ve pass on now to consider those forms derived from 
the Coppée which are arranged for the recovery of bye- 
products. Not the least remarkable amongst these is the: 

Liirmann’s Oven (Ger. Pat. Suppl. 17,203, 1881), which 
is variously modified. Firstly, it may be used like a bee- 
hive oven, air being admitted into the coking mass (see 
Table A 3 and Table of Diagrams, C 3) by an opening or 
slit in the floor of the oven. But although so used, 
it is shaped and heated like a Coppée, for the half- 
burnt gases pass into the side flues, where they mix 
with moreair. The half-burnt gases pass besides through 
new openings lower down in the walls of the ovens, 
so that the points of intense combustion, where the mix- 
ture with air in the side flues takes place, are brought 
closer to the coking mass (see Table C 3). But this air-slit 
admitting air into the coking mass can be closed, and only 
opened at the later stage of the process of coking (Table D3). 
Though the recovery of bye-products is spoken of with this 
oven, I confess I have as yet seen no details or descrip- 
tion of any plan proposed for the purpose, and without 
some radical alteration in construction I have little confi- 
dence in either the quality or quantity of these bye- 
products. 

Modified Coppée Oven.—In this form, arranged by Otto 
for the conversion of Coppée ovens already built, aper- 
tures are arranged in the top arches of the ovens, through 
which the vapours and gases are drawn, the openings to 
the vertical side flues being filled up (Table E9). The gases 
after condensation are returned to the ovens, and are in- 
jected by one or several blowers into the channel or flue 
directly below the oven beds ; combustion takes place here, 
and the fire ascends through the side flues, and descends the 
other neighbouring side flues into a lower bottom flue just 
below the one in which the gases and air are first blown ; 
from this the fire passes to the main flue (running at right 
angles tothe length of each oven) and tothe chimney. Ifear 
the attempt to convert ovens that have already sustained 
so high a temperature, letting them cool, and stopping the 
side ot rearranging these and the lower flues, would be 
a more difficult piece of work than appears at first sight. 

Otto’s Coke Oven is an adapted Coppée, arranged either 
for no recovery of bye-products, for recovery during a part 
of the coking period, or during the entire period (Table E13). 
On reading the account of this oven in Fischer’s ‘‘ Jahres- 
bericht,” I could not avoid the thought that in the process 
for recovering the tar products during the first twenty- 
four hours of the total forty-eight required to work off an 
oven, the temperature must be too low for the satisfactory 
formation of aromatic hydro-carbons, and I see Otto and 
Herberz have proposed the use of auxiliary heating ar- 
rangements, such as gas generators. ; 

I consider that Otto has shown the ag ingenuity 
and skill in the various arrangements he has engrafted 
on to the oven which bears his name, but I am forced 
to the conclusion that the arrangements have grown 
somewhat complicated, and involve many minutie. I 
cannot but think that plant subjected to such tempera- 





* Paper read at the Chester meeting of the Iron and 
Steel Institute. 
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tures as coke ovens are, in order to save serious expense in 
first costs of erection, and most of all in repairs, the diffi- 
culty of which is increased by complexities, should be as 
simple as possible, and that each oven should be as inde- 
pendent of its neighbours as possible. Now these are the 
very points in Otto’s coke ovens where I fear difficulty, 
but perhaps Dr. Otto will be able to enlighten me on the 
subject. | 
Herberz Coke Oven (Ger, Pat. 25,526, June 26, 1883) ap- | 


(E14) draws off the gases and vapours from the centre 
of the arch of his oven (a close one, unconnected with the 
vertical side flues), condenses them to separate tar and am- 
monia, and carries the gases back to the ovens by pipes, and 
passes these gases into the vertical flues of the modified 
Coppée ovens from above; air is also passed in similar] 

from pipes similarly arranged, and running along wit 

the gas pipes, The arrangements are such that the air 





306 ante.) 


























supplied and the gases may receive, if desired, a previous 
heating ; regulating apparatus is also adjusted for the air 
and gas supplies. fe is stated, however, that the cooled, 
condensed gases are often insufficient for heating the 
ovens, and so supplementary heating is necessary, for 
which purpose the use of gas generators is proposed. (See 
Dingler’s ** Polyt. J.,” 252 [6], 255.) 

R. de Soldenhoti’s Coke Oven.—This is an oven which, 

as regards principles of working, has many points of re- 
, semblance to both the Klinne and the Liirmann ovens, 

especially the former, but the oven itself, as regards the 
| mere disposal of its side and bottom flues, resembles a 
Carveés oven. In the construction and arrangements much 
ingenuity is exhibited, but with this there is also consider- 
able complication. 

With this coke oven it is stated that by means of the 
gradually increasing temperature which is secured in it 
| for the ignition of the coal, the largest possible yield of 
| tar isobtained. Nothing is stated as to the nature of the 
| tar obtained. 
| The ovens are long rectangular chambers, each wall of 
| which contains four horizontally disposed side flues. The 
| upper flue is connected at one end and above with a larger 
| cross flue running at right angles to the lengths of the 
| ovens. The upper side flues of more than one oven may 
| in like manner open up into this higher cross flue, itself 
| divided into compartments, so that groups of couples of 

ovens are in connection with each compartment of the 
| cross flue. (See Table of Diagrams, D 4.) Now the long 
| upper flue named communicates also with the interior 
| of the oven, by means of apertures opening up from the 
| oven through the side of the vault of the arch into 
| the long upper upper side flue—the apertures being 

placed at intervals along the arch of the oven. The 
connection, however, of the upper side flue with the 
| lower side flues running parallel below it can only take 
| place by the hot oven gases and vapours passing first 
| into thecross flue compartment, and from this compart- 


, pears to me less complex than Otto’s arrangement. Herberz | ment (common to a neighhouring oven also) down ashort 


| vertical branch flue into the next horizontal long side flue 
below. Now, connection of the long upper side flue with 
| the cross flue or compartment can be cut off at will by a 
| damper, which also cuts off connection of the cross flue 
with the next lower flue. The horizontal wall or mid- 
feather separating the second long side flue from the 
| bottom one of the three, contains also along, narrow flue 
opening to the outside of the oven and to the air, but 
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flue, be connected with the cross flue above it (the damper 
being opened at the front of the oven, parallel withwhich 
these cross flue compartments run), then the hot oven 
gases pass, as with the Coppée oven, through the 
| side flues, along a bottom flue, and then descending 
| into a cross bottom flue, escape to the chimney, 

































































circulation from the oven interior through all the 
| heating flues is established. Let the damper, cutting off 
| the connection of the upper side flue with the cross flue 
(acting also asa reservoir for the gases of two ovens) 
be closed, then the oven grows cold, and its cooling can 
be expedited by opening the plug, admitting air to the 
midfeather flue, and through its perforated walls into the 
second and third side flues, of which it forms the common 
mid-feather wall. But now, another connection—not yet 
referred to—may be established with the upper side flue 
and at the other end of it, viz., with an upright pipe lead- 
ing at the top of the oven by a branch and dip, to the 
| hydraulic main running along the back of the ovens, and 
sunk in a vessel containing water. When the damper to 
the cross flue is closed, the oven gases have no choice, on 
entering the upper side flue, but to continue upwards to 
the hydraulic main, where the tar and some of the am- 
monia water condense, the gases with still some ammonia 
and other vapours escape at the end of the main into 
a scrubbing arrangement supplied with cold water. The 
gas from this is conducted across the top of the ovens to 
a@ main running along the front of the ovens, from which 
it can be admitted by suitable regulating taps (like wheel 
| taps) into the second side flues of the ovens. ‘The charging 
| of the ovens takes place from above, the coal falling down 
two shafts in each oven. From the description of the 
arrangement of these ovens, it will now be evident (see 
Diagrams D 4),that the process is conducted in two stages, 
and sumewhat as follows: 1st stage, when the ovens at 
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first, very hot from the completion of the last charges, 
are now cooling down, though still hot enough to work 
the freshly charged coal through its first stage, in which 
the tar products have to be condensed. 2nd stage, when 
the ovens, now grown comparatively cool, are placed out 
of connection with the hydraulic main by opening the 
damper to the cross flue, and so to the other and lower side 


closed at the end of the mid-feather wall, so that air com- | respectively, for which purpose the said mid-feather wall | flues, the oven gases then passing, just as in the Coppée 


ing from the opening to the outside of the oven, can only ; is built of perforated firebricks. The air opening men- 


and Appolt systems, admission of air at the close of the 


gain access to the second and third long side flues through | tioned can be yy or regulated at will. Thus, it will | second stage or throughout it, more or less, can be brought 


perforations in the lower and upper walls of the two flues _ be seen that if t 








e first flue mentioned, the upper side ' about by opening apertures at the outside of the ovens, 
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air thus being drawn into the interiors of the ovens from 
the outer atmosphere. In this respect the process resembles 
Lurmann’s, only that the admission of air takes place above 
the mass of fuel and not below it, as in Liirmann’s oven. 
The working is so arranged that the oven or ovens in con- 
nection with each compartment of the upper cross flue, is, 
or are, either cooling or hot, é.e., either in the first or 
second stage ; in other words, the ovens are worked alter- 
nately, either singly or in pairs. It is stated that the 
dampers to the cross flues are never quite closed, so that 
during the first stage some circulation of hot oven-vapours 
through the side flues takes place, which means conse- 
pen a loss of tar and ammonia. A sort of valve- 
arrangement near the tops of the upright pipes to the 
hydraulic main sets each oven in communication with 
that main.—(Dingler’s “‘ Polyt.,” J. 252 [7], 283, 284. 

From the fact that so much recourse is had to cold 
air and cooling, like that of the rich gases first evolved 
—some are burnt, and that in the second s air is 
admitted into the coking mass, I don’t see any evidence to 
guide me to the belief in increased quantity of tar and 
ammonia, and indeed my doubts are considerably in 
favour of a probable decrease of quantity of both bye- 
products, and as regards the quality of the tar, the tem- 
perature of the oven may possibly be high enough to 
secure its goodness, what there is of it ; but with respect 
to this temperature, supposing that the heat of the second 
side flue, where the chief combustion of the gases takes 

lace, to be anything like that of gas retorts, or of the 

ttom flue of the Simon-Carves oven, then I think the 
perforations of the fire-bricks admitting the air to these 
side flues must gradually, but soon, get fused up. Let 
this doubly perforated midfeather wall once get out of 
order and need repairing, part of the oven must come 
down, and then the upper cross flue, common to more 
than one oven, is interfered with, for more or less 
cold air will then probably get access to it from the oven 
inrepair. The oven is.a most ingenious contrivance, but 
at all events the first impressions are adverse tv it, on 
account of its minutie and complications, to say nothing 
of the quality and quantity of the tar and ammonia. 

III. Developments ofthe Knab and of the Pauwels-Dubochet 
Ovens.—Perhaps this series of developments is the most 
interesting of all, especially for the reason that, beyond 
the shadow of a doubt, real coal tar, or rather coal tar 
valuable for dyes and colours, is produced by ovens not 
greatly differing from the original models, and the coke is 
as firm and solid as could be wished for blast-furnace use. 
It is stated by Gurlt, in his work, ‘‘ Die Bereitung der 
Steinkohlen-briquettes,” that ‘‘ the oldest coke oven em- 
ployed for recovering tar products is that of C. Knab, of 
St. Dénis, near Paris.” Orignally Knab worked only with 
bottom flues, according to Hiissener (Fischer’s ‘‘ Jah- 
resb.” 1883, page 1213); and at the coke ovens of Lebrun 
at Commentry (Dingler’s ‘‘ Polyt. J.” 154, 97), Carves, 
under whose management at St. Etienne eighty-eight 
Knab ovens were erected, first introdnced the heating of 
the ovens with side flues in addition to that with the 
bottom flues. After the improvements of Carveés, there 
were gradually introduced at Besseges fifty-three coke 
ovens in the years 1866 to 1873; and in the year 1879 at 
Terre-Noire, near St. Etienne, a hundred ovens. Ac- 
cording to Dr. F. Fischer (Fischer’s ‘‘ Jahresb,” 1883. 
1214), there were already, in the year 1854, fifty coke 
ovens known as Pauwels-Dubochet ovens at work near 
Saarbriicken, which makes these ovens of somewhat 
earlier date than those of Knab and Carves (Dingl. 
** Polyt. J.,” 142, 414, and 160, 394). However, although 
the form of the oven was similar in some respects to that 
of the Knab improved by Carveés, or otherwise Carvés 
ovens, still there is evidence to show that in other respects 
it differed*, and the coking temperatures were very diffe- 
rent, as will shortly appear. In the beginning of the 
year 1870, when coke rose in price immensely, the chief 
director of the Paris Gas Company, W. Oechelhaiiser, 
caused the introductin at the stations Ivry and La Villette 
of two sets of Pauwels-Dubochet ovens, for the purpose of 
producing from caking coals metallurgical coke and 
illuminating gas for the city of Paris, one-half of which 
was supplied by the latter. It was said to have less illu- 
minating power than good retort gas, for which reason 
it was mixed in the gasometers with retort gas. The 
coke was said to be the best imaginable, and commanded 
a high price for use on locomotives and for metallurgical 
and other purposes. The dimensions of the fireplace of one 
of these ovens as given in Gurlt’s work (page 30) are— 
length, 7.20 meters, breadth 2 meters, and height of vault 
1meter. Dr. Fischer, however, gives for Carvés ovens, 
as erected at Besseges (‘‘Jahresb.,” 1883, 1214) the 
following particulars: ‘‘ These ovens were (according to 
many measurements) only built 0.6 metres wide;” and 
Gurlt adds as to the Pauwels-Dubochet oven, ‘‘ The work- 
ing of this oven is generally the same as the Knab oven 
(Carvés oven), only the coking of the charge of six tons 
takes place at a very much lower temperature and lasts 
for three days, whereby one ton of coal yields 7500 cubic 
feet of gas.” But these differences, however slight they 
may appear, are fully sufficient to make a complete diffe- 
rence in the tars obtained ; and Gurlt further on remarks, 
as he might be anticipated to do, ‘‘ The tar is much lighter 
(i.e., has amuch lower specific gravity) than gas-retort 
tar of a specific gravity of 1.2; also it contains less 
napthalene and carbolic acid.” I feel no doubt myself that 





* Dr. Ad. Gurlt informs me (October 10th) that ‘‘ the 
Pauwels-Dubochet coke ovens were certainly in use in 
1854 at the coke works of De Wendel, near Saarbriicken, 
but they never produced tar, for all the gases and products 
of distillation were burnt around the coking chamber to 
heat the same. The walls of the coking chamber inclined 
at an angle of 45 deg., and the oven had an auxiliary fire- 
place near its lower opening, through which opening the 
coke charged could glide down into a cooling chamber. 





ReEsutts OF Coke OVEN WORKING AT GELSENKIRCHEN, CrRoOK, AND MIDDLESBROUGH. 





At Gelsenkirchen, by Hiissener and Miller. 


Messrs. 8S. A. Sadler and 


At Crook, by Darlington. Watson Smith. 





| The tar yielded on distillation 
Per cent.| 8.8 per cent. of volatile liquids, and 
.. 75.0 | 39.5 per cent, of pitch. The further 
treatment of the distillate gave: 


Output. 


Large coke 
Small ,, 

Dust ‘ e 
Tar " os ie 
Ammonium sulphate 


‘ 
0 On the Tar 
per cent. 
Benzol (b. p. 80 deg. to 
100 deg.) .. oe a 
Benzols (b. p. 100 deg. to 
140deg. .. os ae 
Naphthalene. . 
Phenol* oo 
Anthracene .. 


5. 
0.8 
1,2 | 
2.7 
11 


0.59 
049 
1.39 








The tar yielded on distillation 
4.5 per cent. by volume of light 
oils available for phenol, benzenes, 
and solvent naphtha; 20.4 per cent, 
by volume of creosote oils with 
much naphthalene, and 34.2 per 
cent. of thick anthracene oils, 

Further treatment of the distillate 
gave (S. A. Sadler): 


Output. 
Per cent. 
Good coke . «. 77.03 
Tar (sp. gr. 1.106) 
Gas liquor at 6 deg. 
7 deg. T. «. *10.40 
=1.09 per cent. ammonium 
sulphate, 
(Robert Dixon). 
Per cent. 
on Tar, 
Water .. ace 10.00 
Benzol 50-90 per 
ae se 
Solvent naphtha 
(90 per cent. at 
160 deg. C.)_ .. 
Heavy naphthas 
Crude carbolic 
acid... 
Creosote oils 
Anthracene * 
Pitch and loss .. 











* There is probably some mistake here. With so much anthracene and so little benzenes, the phenol (if pure crude carbolic acid 


be meant) should be lower in quantity, and the naphthalene higher. 


+ When these numbers were obtained the condensation was quite insufficient, and so doubtless both tar and ammonia were lost. 


the narrower-built Carves oven would have yielded a 
better illuminating gas than did the Pauwels-Dubochet 
oven, but the coke would have been harder. I consider 
from all the evidence obtained, that to M. Carves belongs | 
the full credit of being the first to construct and work a 
coke oven capable of yielding good metallurgical coke, coal 
gas, and valuable coal-tar, which, with astonishingly little 
modification, continues to the present time the simplest 
and best oven for the purposes named, according to my 
opinion. 

The earlier Carvés oven was furnished with a fireplace 
and grate, the uncondensable gases being brought round 
to the fireplace by pipes, and burnt there. Otherwise 
the flue arrangement was much the same as now. The 
recent Carvés oven is fired exclusively by the gases | 
escaping condensation, these entering the lower flue at the | 
place where the hearth or fire used to be, air being forced | 
in through an annular pipe. In the Simon-Carvés oven, | 
or recuperator oven, the air introduced receives a previous 


heating to some 500 deg. to 600 deg. Cent. (00 deg. to | 
1000 deg. Fahr.) by the fives being brought in con- | . ; 
| vaulting. Thus, further heating of the air is secured. 


tact with the hot flues conveying away the spent 
fire gases from the ovens. The question may be asked, 
‘* But if by the use of recuperation you have plenty of 
heat for the lower flues and side flues, do you not get so 
intense a heat where the first combustion of gas and air 
takes place that no material will stand such firing; in 
other words, do not the lower flues get soon burnt 
out?’ The reply is, since recuperating, the two lower 
or bottom flues have been thrown into one; this sim- 
plifies matters, and there is less material to burn. Then 
at the part of the bottom flue where the greatest heat 
is sustained, the walls are lined with the best silica 
bricks, i.e, bricks formed of compressed fine white 
sand and a binding material. Moreover, the heated air 
admitted into the bottom flue is purposely insufficient for 
complete combustion of the gas introduced there, the 
further supply of hot air being admitted into the side 
flues of the oven. The arrangements for thus admitting 
the air are completely under contrel by means of 
dampers. The silica bricks are made in France, and I 
believe in Yorkshire, and should contain about 97 per 
cent. pure silica, and will stand practically any needful 
temperature. Thus ample heat is obtained for the 
process, and a tar is produced richer than any as yet 
known in anthracene and naphthalene. It also contains 
benzene, toluene, xylene, and carbolic acid. I have 
recently prepared a pint of pure coal tar xylene from the 
solvent naphtha of Simon-Carves tar, kindly supplied to 





me by Mr. S. A. Sadler, of Middlesbrough. Mr. Sadler 
most kindly worked off a 12-ton tar still, charged alone | 
with the tar from the coke ovens of Messrs. Pease, of | 
Crook, by Darlington, and he sampled the various pro- 
ducts, and sent me one-gallon specimens of them. These 
samples I am putting through a close examination and 
analysis, and I hope to read my full report in November 
or December next before the Manchester Section of the 
Society of Chemical Industry. 

Pernolet’s coke oven differs very little from the Carvés 
oven with the old fireplace and grate; but in an improve- 
ment in the year 1870, carried out because Pernolet found 
that whilst the fireplace of the Carvés oven was burnt | 
away by the heat the oven walls were not hot enough, he 
carried the gas into the upper horizontal side flue alone and | 
fired the bottom flue from solid fuel. In this we have in- 
creased complication of matters in comparison with Carves 
oven. (See Fischer’s ‘* Jahresb.,” 1883, pp. 1215, 1216.) 

Hiissener has slightly modified the Carves oven, using 
a recuperating process considerably like the Simon- 
Carves improvement. He passes air through the lower 
cooling channels in the lower part of the oven, and so 
heats it to 300 deg., when it is driven into the fireplace 
(where now no hand-firing is necessary) along with the gas, 
and also higher up and simultaneously into the upper 
side flue. Finally, he passes gas into the upper side flue 
at the other end of the oven. He thus claims to heat the 
oven with its own gas entirely, anend attained in the Simon- 
Carves oven without such additional piping and regulat- 
ing arrangements. Were silica bricks not known, doubt- | 
less some such distribution of the intense heat of the | 
bottom flues of the Simon-Carvés oven would be needed ; | 
but by using one bottom flue and silica bricks, simplicity | 





is secured, material saved, repairs rendered easier, and 
the chances of breakdowns diminished by avoidance of 
multiplied adjustments, flues, pipes, and other complica- 
tions. 

Ruppert, of Gelsenkirchen, introduces tubular or flue 
arrangements into and through the oven, through which, 
from the outside, air can enter and become heated, when 


| it then enters with the stream of gas into the combustion 
| flue; also cold air can be allowed to enter this tube, and 


hence either heating or cooling can be effected. Several 


' other similar flues are also arranged, the object being to 


— the temperatures of different parts of the oven under 
tter regulation and control, and also to be able to admit 
air at various points into the combustion flues. (See 
Dingler’s “‘ Polyt. J.,” 252 [6], 255). 

Semet and Solway also admit air, to burn with the gases 
which have escaped condensation, which air has received 
a previous heating after much the same plan as that 
adopted by Hiissener, only that the air warmed in the 
lower exit flues is, in addition, first drawn down through 
vertical passages arranged in the walls supporting the 


However, Semet and Solway employ fireplaces and grates. 
The flames of the solid fuel pass along a single-bottom 
flue, which divides at the end of the fireplaee into two 
parts, up which the fire passes and traverses the side flues, 
composed of rows of thin stone shells, forming the hori- 
zontal parallel flues. The gas and hot air can be admitted 
both into the fireplace and into the upper side flue. Mr. 
Mond, of the firm of Messrs. Brunner, Mond, and Co., 
informs me he is erecting fifteen of these ovens, and 
expects to have them at work about the end of this year. 
This oven of Semet and Solway is, as already stated, 
merely a somewhat more complicated, and therefore pro- 
bably more expensive, form of the Simon-Carves oven, 
and I should very much doubt if there is any improve- 
ment as regards the process. 

Seibel draws off gases and vapours as usual, and re- 
turns the gas after condensing, to be entered into the 
upper side flue with air, whence it passes downwards 
through the lower side flues to the main exit. The 
bottom flue 1s heated apparently with hand-firing, and 
altogether the arrangement is much the same as with 
Semet and Solway. 

The regenerative coke oven of the Silesian Coal and 
Coke Works in Gottesberg, is simply a Simon-Carves 
oven with slightly modified side flues, At first (Ger. Pat. 
25,825, May 6, 1883) an alternative regenerative or super- 
heating system was proposed, by means of which the 
hot burnt gases could alternately pass down either one 
pigeon-holed regenerator situated below the oven to the 
main exit, or down the other adjacent one of a double 
set, according to the position of a suitable damper, whilst 
the cool condensed gases and air passed upwards through 
the other regenerator. The one of these is the exact 
counterpart of the other, and each is divided by a mid- 
feather wall, so that the gas may travel up one part, the 


| air up the other, so as not to mix before entering 


the combustion space in the oven. Suppose the hot gases 
have been caused by the clapper valve damper to escape 
down the one divided regenerator to the exit, thus 
using it with its two compartments now simply as an 
escape flue, and that it has become thus highly heated ; 
on reversing the action, the cool gas and air now rise 


| upwards, being drawn through their respective compart- 


ments of this now highly heated regenerator, and are re- 
spectively heated before uniting in the combustion 
space of the lower oven flue, whilst the hot exit gases 
find their way down the other system, which now in its 
turn becomes highly heated. Thus no fireplace and grate 
are needed, 

According toa more recent patent (Ger. Pat. 26,421, 
May 7, 1883), it is found more advisable only to subject 
the air to a previous heating, whilst the gas enters the 
combustion space without previous heating. (See Dingler’s 
“Polyt. J.,” 252 [6], 254, and 255). 

Hiissener and K. Méllerin Gelsenkirchen experimented 
for some time with the Carvés oven, and their results led 
to the formation of a coal-distillation company work- 
ing fifty of these ovens, built on a somewhat improved 
plan. It will beseen fromthe data in the Table abovethat, 
as regards the coal tar, the results are no better than those 
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obtained by Mr. Robert Dixon, Messrs. Pease’s manager 
at Crook, and by Mr. Sadler at Middlesbrough, who 
works the tar and extracts the constituents. Mr. Sadler 
kindly furnished me with the data given under his name. 

Appolt’s Oven.—I know of no adaptation of the Appolt 
oven for the recovery of bye-products. I can conceive 
one possible, and the advantage of removing the coke 
from below by simple removal of the trap-door arrange- 
—_ would have seemed to present temptations to a 
trial, 

(To be continued.) 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Yorkshire Coal Trade.—During the month of Sep- 
tember, the total quantity of coal sent to Hull from the 
Yorkshire collieries reached 133,808 tons as against 118,064 
tons forwarded during the corresponding month of last 
year, this being an increase of 15,744 tons. For several 
months past the Hull coal trade has been drooping, and 
for the first nine months of the present year the returns 
show only 968,352 tons, as compared with 1,003,932 tons 
from January to September, both inclusive, of last year, 
or a falling off of not less than 35,580 tons. 


The Water Supply of Bradford.—The reduced state of 
Bradford water supply is causing much anxiety on the 
part of the responsible authorities. Last week there were 
something over 10,000,000 gallons of water in the high 
level reservoirs of the corporation, which is said to be 
hardly equal to five days’ supply, and in the low level 
reservoirs the quantity of water is about equal only to 
a fortnight’s consumption. A more restricted supply for 
public use is inevitable. The reservoirs have been in- 
spected by the Water Works Committee, who were 
accompanied by the town clerk and Mr. Binnie, the 
engineer. It is stated there will be shortly forthcoming 
a scheme for providing an additional supply. 


Extension of the Rawson-place Market at Bradford,—The 
Markets and Fairs Committee of the Bradford Corpora- 
tion have come to the resolution to recommend the 
council to sanction a scheme for extending the Rawson- 
place Market. The scheme includes the absorption of the 
shop property in John-street and Rawson-place. The 
estimated cost of the property required for the extension is 
something more than 20,0001. 

Proposed Street Improvements in Bradford.—The Street 
Improvement Committee of the Bradford Corporation, at 
their weekly meeting on Thursday, decided to recommend 
the council to carry out certain street improvements in 
order to complete several schemes of street improvement, 
including that of the widening of Westgate. The most 
important of these is the widening of Little Horton-lane, 
so as to avoid the bend in that thoroughfare near Trinity 
Chapel ; the proposal to construct a straight street from 
the junction of Darfield-street and Lumb-lane into John- 
street ; the long-delayed improvement of Beckside-road ; 
and the widening of Cemetery-road and Alberton-road, 
that an extension of the tram lines may be made. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBRouGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the market re- 
mained dull and prices were rather easier for prompt 
delivery. No. 3 Cleveland pig changed hands in small 
lots at 36s. 44d. per ton. Wishes prices are asked for 
special brands, and as much as 37s. is paid for No. 3 in 
exceptional cases. Shipments of pig iron from this port 
continue good, notwithstanding the recent storms. Up 
to date this month there have been exported 30,700 tons 
against 39,500 tons last month and 40,000 tons during the 
corresponding time last year. The manufactured iron is 
dull at 5/. per ton for ship plates and 4/. 15s. for angles, 
less 24 per cent. at works. Hematite pig iron is un- 
changed at 44s. for Nos. 1, 2, and 3, f.o.b. west coast 
ports. 


The Cleveland Pig Iron Makers and Trade Prospects.— 
Last week we pointed out that in view of the dull prospects 
over the winter months, the combination pig makers were 
anticipating difficulty in maintaining prices unless they 
resorted to a further curtailment of the production, and 
that such a step was surrounded with difficulties and com- 
plications. On Monday it was reported that the com- 

ination had been broken up. In the afternoon a special 
meeting of the Cleveland Ironmasters’ Association was 
held in their offices at Middlesbrough and was largely 
attended. The condition and prospects of the iron trade 
were fully discussed and it was resolved that the proceed- 
ings should be kept strictly private. At the conclusion 
of the meeting the merchants were anxious to ascertain 
what had transpired, and all sorts of reports were in 
circulation. In some quarters it was stated that the 
advisability of blowing out a further number of 
blast furnaces, in order to reduce the make within re- 
munerative limits during the ensuing winter, had been 
fully talked over and that a committee had been ap- 
pointed to obtain information on the subject and 
report to the Association. The appointment of an 
official salesman for the district had also been sug- 
gested. In other quarters there was a settled opinion 
that the combination for systematic restriction and the 
regulation of prices has ended, and that each pig iron 
maker would have to rely on his own individual responsi- 
bility in conducting his business, and would either con- 
tinue his furnaces in blast or blow them out according as 
he might interpret the natural law of supply and demand. 
It is beyond doubt that certain firms cannot afford to put 
iron into stock any longer, while others are in a position 
to keep their plant, in which enormous sums are invested, 





fully occupied and dispose of their stock when prices im- 
prove. The combination attempt to bolster up prices has 
failed, and if each individual maker is to be left to carry 
on his business operations in his own way there will be a 
change which will benefit the consumer. 


The Coal and Coke Trades.-—Coal is still hardening in 
price, and coke is easier. 

Shipbuilding and Engineering.—These two great in- 
dustries are still depressed, and prospects for the winter 
months are no brighter. On the Tyne, Wear, and Tees 
there is great distress amongst the working classes, and 
special organisations have been formed to deal with the 
poverty and suffering. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s warrant 
market was steady, with transactions reported on fore- 
noon ’Change at 41s. 74d. to 41s. 84 cash, also at 41s. 9d. 
to 41s. 10d. one month, the close being buyers at 41s. 8d. 
cash and 41s. 9d. one month, with sellers near. Business 
was done in the afternoon at 41s. 8}d. down to 41s. 74d. 
cash, also at 41s. 10d. down to 41s, 9d. one month, and 
sellers at the close were wanting 41s. 74d. cash and 
41s. 94d, one month, with buyers offering 4d. less per ton. 
The market was quiet but, steady on the following day 
at Thursday’s closing prices ; over the week, however, 
there was a decline of 2d. perton. During the forenoon 
business took place at 41s. 74d. cash and 41s. 9}d. one 
month, and there were buyers at the close at those prices, 
with sellers asking 4d. per ton higher; the same prices 
prevailed in the afternoon, but buyers at the close were 
offering 4d. per ton less. Monday’s market was quiet 
during the forenoon, but as the shipping returns for last 
week showed a better result than was expected, the tone 
of the market became firmer in the afternoon, and prices 
rose 1d. per ton. Transactions took place in the forenoon 
market at 41s. 74d. cash and 41s, 9d. one month, and the 
close was sellers at 41s. 7}d. cash and 41s. 95d. one month, 
and buyers :t 4d. per ton lower. In the afternoon busi- 
ness was reported at 41s. 74d. to 41s. 84d. cash, also at 
41s. 94d. and 41s. 10d. one month, and sellers at the close 
were asking 41s. 83d. and 41s. 104d. cash and one month, 
respectively, with buyers at 4d. per ton less. Business was 
done yesterday forenoon at 41s. 7}d. up to 41s. 9d. cash, also 
at 44s. 9}d. up to 41s. 11d. one month, with buyers at the 
close offering the top prices, and sellers wanting 4d. more 
per ton. The afternoon rates at which business was 
transacted were 41s. 9d. cash, and 41s. 104d. one month ; 
and at the close of the market there were sellers at those 
quotations, with buyers at 4d. per ton under. Somewhat 
higher prices were reached to-day, but there was a de- 
cline by the close in the afternoon. The forenoon prices 
reached from 41s. 8d. to 41s. 10d. cash, and from 41s. 10d. 
to 41s. 114d. one month, the closing rates for buyers being 
41s. 94d. cash, and 41s. 114d. one month, with sellers at 
3d. per ton higher. In the afternoon transactions were 
reported at 41s. 9}d. and 41s. 9d. cash, also at 41s. 11d. 
and 41s. 104d. one month, with sellers at the close asking 
the lower rates, and buyers offering 3d. per ton less. The 
market continues to be exceedingly flat and featureless, 
and only a very limited amount of business is being done 
speculatively in warrants, and most of the movement 
taking place from day to day is still the result of opera- 
tions within the trade ; but such speculation as has been 
showing itself is credited with the advance that has taken 
place in prices during the past week. There is no change 
to report in the aspect of the home trade, and there is a very 
general feeling that no material improvement need be ex- 
pected for some months to come. Several of the superior 
shipping brands are still scarce, but on the whole there is 
now rather less demand for them. One blast furnace has 
been re-lighted at Summerlee Iron Works, and another at 
Dalmellington Iron Works, so that there are ninety-four 
furnaces in actual operation, being exactly the same 
number as at this time last year. The shipments are still 
keeping low. For the past three-quarters of this year 
the aggregate turns out to have been the lowest since 1880, 
being only about 5000 tons above that for the same period of 
1879, whilethe stock in store is 252,000 tons more than 
it then was, being an increase of about 75 per cent. Last 
week’s shipments amounted to 11,661 tons, as compared 
with 9635 tons in the preceding week, and 11,787 tons in 
the corresponding week of 1883. Up till last Saturday 
the shipments for the year amounted to 441,197 tons, as 
against 504,989 tons for the same period last year, show- 
ing a decrease of 63,792 tons. The shipments reported 
last week were specially notable on account of the large 
quantity of pig iron despatched to Russian ports—in all, 
2310 tons. ‘There were also despatched 1465 tons to the 
United States, 675 tons to Canada, 480 tons to South 
America, 430 tons to Australia, &c., 320 tons to Italy, 
790 tons to Germany, 795 tons to Holland, 140 tons to 
Spain and Portugal, and lesser quantities to other 
countries. The hematite pig iron market remains very 
prostrate, the current quotation being 43s. 6d. per ton for 
the usual proportions of Nos. 1, 2, and 3 brands f.o.b. at 
Cumberland ports. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood yesterday 
afternoon at 582,162 tons, as against 582,662 tons yester- 
day week, showing a decrease for the week of 500 tons. 


Forth Bridge.—On the part of the Forth Bridge Railway 
Company, it has been found necessary to issue a notice 
this ee in the following terms: In consequence of the 
interruption to the works from the large number of 
visitors, the directors find it necessary to give notice that 
in future visitors will only be admitted to the works on 
Saturdays, from 2 to 4 o’clock P.M., when a steamer and 
conductors will be provided, and a charge of 5s. made for 
each person, and which charge will be credited to the 
Forth Bridge Sick and Accident Fund. 





The Glasgow Chamber of Commerce and the International 
Inventions Exhibition.—At last Monday’s meeting of the 
Glasgow Chamber of Commerce, the secretary submitted 
an official communication regarding the International In- 
ventions Exhibition, which it is intended to hold at South 
Kensington next year. Two leading members of the 
Chamber spoke on the subject. Mr. James King said 
that it was expected to be a very extensive and interest- 
ing Exhibition, and notice was prominently given that 
inventions should be exhibited without the liabilit 
of inventors forfeiting their rights by the publicity whic 
they obtained. Mr. David Guthrie said it might not 
be out of place to add a word of warning to gentlemen 
who meant to exhibit as to the danger of submitting 
their patents to the eyes of the world. We hadto fightin 
this country against foreign competition and hostile tariffs, 
and the principal weapon against these was the ingenuity 
of ourinventors, We had seen lately, in regard to the Inter- 
national Patents Convention, that neither the United 
States nor Germany had joined that convention. Whether 
they had joined it or not, he did not think the danger of 
piracy would have been removed. They knew that the 
law with regard to the enforcement of patents was not a 
satisfactory one. The difficulty in enforing patent rights 
was enormous, and were they on the continent the dif- 
ficulty Would be tenfold. He thought that those men 
who proposed to exhibit should carefully consider whether 
their inventions might not be liable to be pirated by 
foreign countries. It was ultimately agreed to remit the 
matter tothe home committee for consideration. 


Professor Elgar on the Navy and Clyde Shipbuilding.— 
The annual dinner of the Glasgow Trades House took 
place last week, and on that occasion a toast was proposed 
for the purpose of enabling Professor F. Elgar, who was 
one of the guests, to make a sort of semi-public appear- 
ance. The toast was ‘‘ Naval Architecture, Marine 
Engineering, and other Industrial Interests of the 
Country,” and in responding, the ‘“‘ John Elder” Professor 
of Naval Architecture said that so far as naval archi- 
tecture and marine engineering were concerned, those 
industries demanded their sympathies, as they were in a 
very low state. Shipbuilding was worse at present than 
it had been for a great many years, and they would soon 
see the effect of that in Glasgow. A large number of 
highly-skilled artizans were out of employment, and they 
were likely to remain so for some time to come. On the 
other hand, they heard a great deal about the present 
state of the Navy. At the present time it was stated, and 
he believed it was correctly stated, that the Navy of this 
country would not compare favourably with the navies of 
other countries. If we did not build more war ships, 
France would very soon succeed in out-building us in ships, 
and would be able to put a more powerful navy in the 
waters than we possess. That was not a satisfactory 
position for this country. The present state of the ship- 
building trade was one which was exceptionally favour- 
able towards altering that state of things. It seemed 
that the only thing that the Admiralty had to do was to 
make up its mind that more ships were necessary. This 
was a very good opportunity for the Admiralty in placing 
the Navy on a proper footing, for they coud build on the 
Clyde district alone within the next two or three years a 
sufficient number of vessels. The two questions, it 
seemed to him, could be made to neutralise each other, 
and it rested with the authorities of the country to avail 
themselves of the immense resources that they possessed. 


The Coal Trade.—There is very little appearance of 
activity in the coal trade of Lanarkshire and the west of 
Scotland generally, and in most cases it takes hard push- 
ing to get orders. Buyers in most instances have the 
ball at their own feet, and, as a matter of course, they 
do not hesitate to kick it. At many of the collieries in 
Lanarkshire there is much broken time in consequence of 
the paucity of orders, and many of the railway ‘sidings 
being heavily blocked with coal-laden wagons. Ayrshire 
has been favoured this week with a number of orders, as the 
westerly winds have allowed vessels to get into ports. 
The result has been that some of the sellers in that county 
have been able torefuse orders this week, but they look 
on that state of things as being only temporary. Prices 
are very low; indeed, it is hardly possible to quote cor- 
rectly at present, as lower prices will be taken according 
to circumstances. The f.o.b. rates at Glasgow are—Main 
coal, 5s. 3d. to 6s. per ton ; ell coal, 6s. to 7s. ; splint coal, 
6s. 3d. to 6s. 9d. 








A Canpip Conression.—Last week’s issue of Vanity 
Fair contains a somewhat remarkable avowal. Ourcontem- 
porary states that having been led to take an interest in 
railway brakes, and having formed an_ unfavourable 
opinion of the Westinghouse brake, they had submitted 
the whole question to an expert on whom they could place 
complete reliance. The result is, says our contemporary 
with a candour which is highly creditable, that ‘‘ we feel 
bound to publish the expert’s report, to acknowledge that 
we, in our ignorance, took a wrong bias, and to say that 
for the future we shall believe in the superiority of the 
Westinghouse brake over all others at present in use.” 
The report is conclusively in favour of the Westinghouse 
automatic brake, assuch must always be, when the matteris 
investigated by an impartial and unprejudiced mind. We 
have called this confession remarkable, for it would seem 
as though it were almost impossible for people who, like 
Vanity Fair, have formed a wrong opinion on the brake 
question, to acknowledge their error, even in the face of a 
catastrophe like that at Penistone. It must be allowed 
that there is decidedly more fairness than vanity in our 
contemporary’s composition. What an easy solution of 
this vexed question if the auvisers of certain companies 
were animated by the same spirit, and by making a 
candid confession of their error become forthwith public 
benefactors. 
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THE STATE OF THE NAVY. 

In our articleof last week upon this subject we 
pointed out that deficient expenditure is not by 
any means the only cause of the discreditable and 
alarming condition into which the British Navy has 
been allowed to lapse. The antiquated and un- 
business-like system under which the Admiralty 
builds its ships is greatly to be blamed, as it inevit- 
ably leads to extravagant expenditure, slowness of 
production, and poverty of results. In proof of 
this we instanced the cases of the Ajax and Aga- 
memnon, which have been more than eight years 
in building, and have vastly exceeded the estimates 
of cost that were placed before Parliament. We also 
referred to the Polyphemus, which has been nearly 





eight years under construction, and has already 
cost nearly twice the amount that was originally 
estimated and voted for her. It may be instructive 
to call attention, in greater detail, to these cases, 
as they afford fair illustrations of the working of 
the present system of building ships for the Navy. 

Preparations for commencing the Agamemnon 
were in progress in Chatham Dockyard in Janu- 
ary, 1876, and the Ajax was laid down in Pem- 
broke Dockyard in March of the same year. 
They belong, as is well known, to the Inflexible 
type of central citadel armour-clad turret ships. 
The estimated cost of each vessel was 350,000I. 
for the hull, and 91,000/. for the machinery ; and 
it was stated by the First Lord of the Admiralty, 
when they were ordered, that they would be com- 
pleted in four years. The Agamemnon was launched 
in 1879, and the Ajax on the 10th of March, 1880. 
The Agamemnon was the first ironclad laid down 
in the Royal Dockyards after the Inflexible was 
commenced ; and from 1874 till 1879, the Aga- 
memnon and Ajax represent the whole amount of 
new ironclad construction which was entrusted to 
the dockyards. The Times of the 13th of Septem- 
ber, 1879, in describing the launch of the Aga- 
memnon, says, ‘‘ For five years it was found 
suflicient to commence and complete one ironclad, 
and to commence and partially build two ; not, be 
it remembered, with starved estimates or stinted 
labour, but with a vigorous application of both.” 
The same authority goes on to state, that 
‘* As the constructive department at Ports- 
mouth lived on the Inflexible, for an unspeak- 
able length of time, so the constructors at Chatham 
contrived to live on the Agamemnon, while they re- 
velled in dreams of the monsters promised them.” 
This is strong language from an organ which, upon 
critical cccasions, often plays the part of apologist 
for the Admiralty ; and we, therefore, prefer 
quoting from it, to expressing the same opinions in 
our own words. 

Is it to be wondered at that our Navy is fast 
dropping behind, relatively to the navies of other 
countries, and that we are getting out-built by 
France and other powers, when we find money 
spent upon vessels in large amounts, and so little 
that is tangible forthcoming in the shape of ships ? 
The money has been spent, not so much in 
achieving practical results in the form of useful 
and much - needed additions to the Navy, but 
in continual alterations and transformations of 
the vessels in progress, and in thereby develop- 
ing through the progress of construction some- 
what different ships from what were originally 
contemplated. The Ajax and Agamemnon have 
been undergoing this process for nearly nine years, 
and still they are not in a state to add to the 
effective strength of the Navy. In the language of 
the Times, the dockyards and the constructive de- 
partment have been “‘ living upon” these ships for 
an unconscionable length of time. 

It cannot be urged in excuse of this enormous 
delay with the Ajax and Agamemnon, that it is due 
to their being of novel type, and because the 
original conceptions upon which their design was 
based could only be worked out in detail cautiously 
and tentatively. This was not at all the case with 
these two ships. The authority above quoted stated 
at the time of the launch of the Agamemnon, in 
1879, that ‘‘she is a copy—in some respects a 
servile copy—of the Inflexible, and it is difficult, 
with ships as with pictures, however good in them- 
selves, to excite enthusiasm about replicas or copies.” 
Itappearsto beas difficult to get the ‘‘copies” executed 
as to excite enthusiasm about them. The Inflexible, 
again, was originally delayed till experience had 
been gained of the sea-going qualities of the De- 
vastation. When Mr. Goschen, who was then the 
First Lord of the Admiralty, first referred to the 
building of the Inflexible in Parliament, he said 
that the results of the experiments upon the De- 
vastation would be waited for, before proceeding 
further with her. In the construction of the In- 
flexible, the Admiralty were guided, therefore, by 
actual sea-going experience with the Devastation ; 
and in afterwards proceeding with the Ajax and 
Agamemnon, they had only to deal over again 
with the same points as had arisen and been settled, 
in connection with the design of the Inflexible. 

We now come to the case of the Polyphemus. 
The question of building the Polyphemus was first 
brought before Parliament by Mr. Ward Hunt in 
1877. She is a vessel of peculiar form and con- 
struction, and has frequently been described in our 
columns ; :nd it is sufficient now to remind our 


readers that she is only plated with the thinnest of 
armour, carries only a few guns of the very lightest 
description, and mainly depends for offensive power 
upon the use of the ram and torpedo. She was 
launched in June, 1881, and is still in a very in- 
complete state. She was originally fitted with high- 
pressure boilers of the locomotive type, and these 
proved, upon trial, to be so great a failure that 
they had to be taken out of the vessel, and new 
ones of ordinary construction substituted for them. 
The Times published, upon the occasion of the 
failure of the boilers of the Polyphemus, a stereo- 
type form of apology for it. It stated, upon 
the 7th of February, 1883, that it was found that 
the new type of boiler could not keep steam, and 
the vessel fell far short of the estimated speed of 
17 knots. ‘‘ This was, no doubt, a sad disappoint- 
ment; because, in a ship which has discarded the 
gun, and has concentrated her power of attack 
upon the ram and torpedo, it is evident that speed 
must be an important factor of efficiency.” The 
latter part of this sentence contains a platitude 
which is well worthy of the occasion, and has a fine 
official flavour about it. The Times goes on to 
assure its readers, that ‘‘ the defective speed of 
the Polyphemus, however, is not radical, and can 
be easily rectified.” 

Tt will be well to read, in the full light of this 
confident, and apparently authoritative, statement, 
the latest utterance of the Times upon what really 
had to bedone in order to rectify the mistakes that had 
been made with the boilers of this vessel. In a report 
of the visit of the Lords of the Admiralty to Ports- 
mouth, in the Times of Monday last, we read the 
following: ‘‘ When the Polyphemus torpedo ram 
came round from Chatham to Portsmouth, she was 
generally regarded so much as a gigantic failure 
that she was nicknamed the Poly(in)phemus.” The 
two chief points in which she failed, viz., in her 
torpedo-firing apparatus and in her boilers, are 
described ; and the report goes on to say, ‘‘the second 
defect has been removed by substituting for the 
experimental boilers a set of the ordinary return 
tubular pattern. The result is that the Polyphemus 
has attained more than her estimated speed, and has 
in a great measure retrieved her character. Compara- 
tively simple as these alterations may appear at first 
sight, they involved the. dislocation of almost the 
entire ship, and have employed a staff of shipwrights 
from November of last year until the present time. 
In order to get the old boilers out it was necessary 
to clear away the funnel hatch and the divisional 
fore and aft athwartship water-tight bulkheads. It 
was also necessary to remove and rebuild the boiler 
bearers, the fore and aft water-tight bulkheads at 
the middle line, and one of the athwart bulkheads, 
and the water-tight flats over boilers in the steering 
engine and dynamo flats. New coal bunkers were 
constructed to suit the forms of the boilers, water- 
tight doors fitted, and means devised for working 
the coal. . . . . The other work included the re- 
lagging of the bunker bulkheads, flats, &., the 
strengthening of the bulkheads in the wake of new 
fan engines, the fitting of bearers for stokehold 
plates, the altering of the arrangements for carrying 
water into the main drain, and the installation of 
electric, incandescent, and search lights by Messrs. 
Siemens Brothers. In addition, however, to the 
new work and necessary readjustments, a compre- 
hensive list of defects had to be taken in hand, 
ranging from automatic drain valves, to life rafts 
and mess tables.” 

The above facts in the history of the construction 
of the Ajax, Agamemnon, and Polyphemus, are, 
in themselves, a proof of the correctness of our 
statement, that the present system of building ships 
for the Navy is wasteful, dilatory, and unbusiness- 
like. Further comment upon this is surely 
needless. 

We have referred above to the Times, as some- 
times playing the part of apologist for the Ad- 
miralty when failures occur, or public attention is 
called to official blunders or neglect. The report 
already noticed cf the visit of the Lords of the Ad- 
miralty to Portsmouth, furnishes a striking instance 
of this. It says that Lord Northbrook has ‘‘ pointed 
out that a ship of war could scarcely be built under 
five years ;’ and his statement is, apparently, ac- 
cepted by the Times as perfectly correct and in- 
disputable. Sir Thomas Brassey, we are told, has 
“lifted the subject out of the heat and temptations 
of party politics,” and has succeeded in showing, 
that ‘‘ without strain and without excitement, the 
naval supremacy of the country is being annually 





strengthened by an accession of war vessels of 
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improved types.” The Times assures us that 
the French broadside ironclad Amiral Duperré 
is much inferior in fighting power to what 
is supposed by some of the most competent 


judges ; and is ‘‘liable to become crippled easily | . 


in an action, either by having her guns silenced, or 
by having her engines disabled by shell.” It is said 
to be a fatal defect in her construction that, in 
order to protect the hull of the water-line, the 
broadside guns and crew have been left exposed to 
the fire of an enemy. We may note, in passing, 
that this is precisely what Mr. Barnaby stated at 
South Kensington, in 1876, constituted his ideal of 
a fighting ship. He considered that the Nelson 
and Northampton, which have this very arrange- 
ment of sacrificing the protection of the gun 
deck, and carrying thick armour, in the form 
of a belt at the water-line, were preferable to 
the Inflexible or the Téméraire, in which the 
guns and the crews are protected by armour. 
The Times pronounces the Amiral Duperré to 
be defective, for the identical reason that she ap- 
proaches, in some degree, to what Mr. Barnaby 
calls his ideal of a fighting ship. It goes on to state, 
in a somewhat oracular manner, that ‘‘upon a 
balance of advantages, the gain must remain with 
the ship which can continue fighting to the last.” 
This is another fine platitude ; but the point of it is 
lost, because the Zimes does not explain whether 
it is the Amiral Duperré or the English ships which 
are to continue fighting till the last. 

The Times report, includes what may be termed 
an essay upon the advantages of not completing 
our ships of war. It says: ‘‘ Naval critics may 
complain that much time is apparently wasted 
in the completion of certain ships. It should, 
however, be remembered that these ships are re- 
presentative, and that the time which is spent 
upon the fittings of one, will enable the others, of 
which it is a sample, to be equipped with all the 
greater expedition.” We have already pointed out 
that the same authority informed usin 1879, that 
the Agamemnon and Ajax were copies—in some 
respects servile copies—of the Inflexible. How 
does this apology, or excuse, therefore, apply to 
the case of these vessels. We are constantly being 
told that future ships are to benefit by the ex- 
perience of former ones; but one of our chief 
grounds of complaint is, that we never see this 
excellent principle reduced to practice. The 
Times goes on to say that the Colossus, 
which was laid down early in 1879, and launched 
in March, 1882, has made “ much steady pro- 
gress” since their lordships’ previous visit, but 
several months will probably elapse before she will 
be out of the dockyard hands.” This will make 
six years for the present estimated time for building 
the Colossus, a vessel which is styled an improved 
Agamemnon ; and this estimate may, and probably 
will, be greatly exceeded. Weare further told that, 
‘* although, asa rule, the delays arising from altera- 
tions while ships are in progress are to be depre- 
cated as seriously retarding their completion and 
adding materially to their first cost, the wisdom of 
proceeding cautiously in the instance of the Colossus 
is obvious.””’ The Zimes informs us that another 
armour-clad, the Camperdown, which was laid down 
in December, 1882, or nearly two years ago, has 
made such progress that she may be regarded as 
one-fourth completed at the present time. 

The particulars given above, which are mainly 
extracted from the Times reports, are sufficient to 
show what building ships in the dockyards means, 
and to account in no small degree for the backward 
state of the Navy. In describing the cause of this 
unsatisfactory condition of things, we are content 
to adopt the language of a speech made by Sir 
Thomas Brassey (then Mr. T. Brassey) in the 
House of Commons on March 12, 1878. It is need- 
less to say that when this speech was delivered Sir 
T. Brassey was not a member of the Board of 
Admiralty, and had not been converted to the 
belief that the Admiralty is the best of all possible 
departments, and that everything done by it is the 
best possible of its kind. Sir Thomas Brassey was 
greatly alarmed in 1878 about the state of the Navy. 
He thought ‘‘ that we were conspicuously deficient 
in ships adapted for attacks on forts and batteries. 
We had been warned of our shortcomings in this 
respect by Sir Thomas Symonds and other eminent 
officers, but we had neglected their advice. a 
Again, it might be questioned whether the increase in 
fighting power was proportionate to the increase in 
the cost of the later ships. The waste of 
public money through repeated modifications of a 





design during construction, was denounced with his 
usual force by Mr. Cobden, in his well-known 
pamphlet on the ‘Three Panics.’ Those remon- 
strances were equally needed at the present time. 
. The Constructive Department of the Ad- 
miralty was overtasked, and ought to be strength- 
ened. The administrative, consultative, and scien- 
tific functions should not be combined in one 
hand, the same individuals ought not to propose 
designs, and afterwards pass them in review. It 
was suggested by the Royal Commission on Scien- 
tific Instruction that a Council of Advice should 
be appointed by the Government. The evidence 
collected with reference to the Controller’s Depart- 
ment of the Admiralty clearly showed that the pre- 
sent staff were too muchabsorbed in their administra- 
tive duties to be able to give a due proportion of 
time and thought to original investigation. The 
recommendations of the Royal Commission on 
Scientific Instruction were based on the evidence 
of such men as Mr. Froude, Sir William Thomson, 
Mr. Anderson, the superintendent of machinery at 
Woolwich, and the hon. member for Pembroke. 
Mr. Froude told the Committee that if such a 
Council had existed enormous sums would have 
been saved, which had been expended in the con- 
struction of ships on a scale of 12 in. to the foot. 
The incompleteness of the preliminary investiga- 
tions had led, not only to defective designs, but to 
wasteful expenditure and long delay.” 

The opinions thus expressed by Sir Thomas 
Brassey in 1878, and which hold as good now as 
they did then, fully confirm all our statements re- 
specting the changes and transformations which 
take place in the design of a ship during the pro- 
gress of construction, and the great waste of public 
money and loss of time that is caused by our 
present system of building ships for the Navy. It 
also confirms our statement that the Navy is not 
administered in aprofitable or business-like manner ; 
and that what is wanted, is not so much a mere 
increase of expenditure upon the Navy, as a radical 
administrative reform, such as will lead to the 
affairs of the Admiralty being economically, ener- 
getically, and ably conducted. There are other 
facts which we intend to bring forward in illustra- 
tration of this point. The exigencies of space pre- 
vent us from attempting more in the present 
article than to draw attention to the results of some 
of the attempts to build ships for the Navy in the 
Royal Dockyards, and what has formerly been said 
about such attempts by the present apologists for 
the Admiralty. 

The article published by the Times upon Tuesday 
last upon ‘‘ The State of the Navy,” from a corre- 
spondent, makes the only suggestion which is 
reasonable for dealing with the somewhat distant 
future of the question ; and that is to appoint a 
committee that shall inquire into the whole of the 
subject embraced in the naval defences of the 
empire. This is a necessary course to take ; but 
the work of the committee will inevitably be long 
and laborious; and in the mean time more ships 
are urgently required. Immediate steps are neces- 
sary in order that lost ground may be recovered, 
and that the country may not be left for a con- 
siderable period without adequate protection. The 
value of the Times article is largely discounted by 
the circumstance that it is based upon the erroneous 
assumption, that everything possible has been done 
for the Navy with the money allotted to it, and 
that our Navy administration has, in the main, 
‘*been wisely conducted within the comparatively 
narro-v limits fixed by the Estimates.” The Times 
thinks that all that is wanted is to increase the 
naval expenditure. We demur altogether to this 
position, and are of opinion that we have shown 
good grounds for a more searching and business- 
like treatment of the matter. ‘ 








NORTHERN CRUDE IRON 
PRODUCTION. 

THE possibility of a further reduction of the out- 
put of crude iron in the north-eastern district, 
imparts interest to that industry. There has been 
a twofold fluctuation in the extent of the produc- 
tion, as within the five last years there has been 
first a large increase in the extent of the output, 
and this has been followed by a reduction of the 
local iron made, in accordance with the decision 
of the combination of the ironmasters for that pur- 
pose. It will be interesting to glance at that 
fluctuation, and as the circumstances of the trade 
five years ago were in many respects similar to 





those of to-day, we may best devote attention most 
to the statistics of the trade during that period. 
The first Table that we give may be prefaced with 
the remark that in the year 1877 the maximum 
production of pig iron in what is called the ‘‘ Cleve- 
land” district was reached—2,138,378 tons being 
made in that year. The quantity made, fell off in 
1878, and still more in the year 1879, when the 
lowest production since 1870 was reached. Hence 
the quantity produced rose by bounds, and only in 
1882 was there a check to that increase ; but as we 
shall see, the class of iron embraced in that pro- 
duction was changed. The following is the total 
for the north-eastern or ‘* Cleveland” district of the 


Pig Iron Production. 
Tons. 
1,781,443 
2,510,853 
2,670,339 
2,668,650 
2,760,740 


Year. 

1879 

1880 

1881 

1882 

1883 

Here it is clear that with the exception of a 

check in 1882, when a fall of less than 2000 tons 
took place in the amount, there has been, despite 

combination and low prices, an increase in the total 

production. But as we shall now show, there has 

been a check to the increase of the production of 

iron from the local ores, as the following Table will 
indicate by acontrast of the classes of iron made : 


Quality of Iron Made. 


Cleveland Iron. 
1,506,454 


Year. 
1879 
1880 
1881 
1882 
1883 


Hematite, &c. 
274,989 
519,821 
671,515 
916,411 

1,855,508 905,232 
Thus in the five years there has been an addition 

to the minimum of about twenty per cent. of the 

amount of Cleveland iron made, whilst the quantity 
of the hematite, spiegel, &c., has been more than 
trebled. Let us now take the returns for the past 
month, and we find that the production of Cleve- 
land pig iron was at the rate of 143,755 tons, or 

1,725,050 tons annually less than that of any year 

since 1879 ; whilst the production of the hematite, 

&c., iron was 52,551 tons, or at the rate of 630,612 

tons yearly. It is evident, then, that for the pre- 

sent year we shall find that there will be a consider- 
able reduction in the amount of the production of 
one or both classes of iron. It must, however, be 

added that the iron described as ‘‘ hematite, &c,” 

includes ‘‘ basic iron,” and that during the time 

when the basic converters have not been at work 
this is added to the ‘‘ Cleveland iron,” so that the 
fall this year in the production of the ‘‘ hematite, 

&c,” is more apparent than real. 

The yield of iron from the furnaces has a ten- 
dency to increase from year to year. It may 
emphasise this if we give the average production of 
each furnace for the first and the two last years. 
Each furnace—regardless of the class of iron made 
by it—produced in round numbers 18,600 tons in 
the year 1879 ; by the year 1882 the average pro- 
duction had risen to 22,C00 tons; and for the year 
1883 it had further advanced to 23,600 tons. It 
seems, on the whole, doubtful whether the high 
average production of the past year will be retained 
during the current year. At the present time the 
crude iron trade of the north-east seems on the 
point of change. During the whole of this year 
the price of Cleveland iron has been maintained, 
but it has been maintained by a considerable reduc- 
tion from the maximum production. Recently, 
there has been on the one hand greater firmness in 
the price of that crude iron; but there has been a 
very serious falling off in the local consumption, and 
up to the present time there is no sign of any large 
recovery in that local use. In this particular the 
condition of the trade is similar to the year 1879, 
when the demand for iron for export suddenly rose, 
the increase in the local demand showing itself 
most fully in the following year. Prices of crude 
iron have been maintained this year at fully 6s. 
per ton below the minimum of five years ago, and if 
there should arise either increased demand} or 
diminished production, it is probable that the 
higher price of this year—higher than that of 1879 
but still very low—will be at least maintained. But 
with the smaller local use, and with no great proba- 
bility of any rapid recovery in the extent of that use, it 
would seem that it is to the consumption of pig iron 
outside the Cleveland area that that district has 
to look for the causes that will determine the 
amount of the production of iron within its bounds. 
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THE STABILITY OF SHIPS. 

A paper by Professor F. Elgar upon ‘‘ The Varia- 
tion of Stability with Draught of Water in Ships,” 
was read before the Royal Society on the 13th of 
March last, and has just been published in extenso 
in the current volume of the Society’s Transactions. 
The paper is an interesting but very lengthy one, 
and space only admits of our calling attention to 
some of its most striking features. 

One of the main points contained in the paper is 
the demonstration and development of a proposi- 
tion enunciated by the author is a letter to the 
Times, which appeared on September 1, 1883. 
This is described by him as follows : 

If any homogeneous body, which is symmetrical about 

the three principal axes at its centre of gravity, be of 
such density as to float with its lowest point at a depth x 
below the water; then, if the density be altered so as to 
make it float with its highest point at a height x above 
the water, the righting moments will be the same in 
both cases at equal angles of inclination, and consequently 
the range of stability and complete curve of rghting 
moments will be the same. This proposition can be made 
still more general, as was shown by Mr. William John, 
in a letter to the 7'imes of the 5th September ; as it applies 
to all homogeneous floating bodies of irregular form re- 
volving about a horizontal axis fixed only in direction. 
In this general form, the condition of turning the 
body through an angle of 180 deg., or upside down, 
must, however, be included, because the immersed 
volume in the one case must be of the same form as the 
immersed volume in the other, and this can only be 
obtained with irregularly-shaped figures by turning them 
through an angle of 180deg. For this reason the author 
chose symmetrical figures for the purpose of giving a 
yopular illustration of the analogous effects of low free- 
ote and light draught upon the stability of ships, and 
avoided introducing the condition of turning through 
180 deg. in order to get similar volumes above and below 
water in each case. The general proof of the proposition 
laid down is that the line joining the centre of gravity of 
the immersed volume with that of the volume above 
water must pass through the centre of gravity of the 
whole body, and the distances of the centres of gravity of 
the two sections from that of the whole body are in- 
versely proportional to their volumes; so that the 
moment of stability, which is proportional to the immersed 
volume multiplied by the distance of the centre of gravity 
from that of the whole body, will be the same in both 
cases, 

In order to illustrate this proposition, cross curves 
of stability, .e., curves showing the variation of right- 
ing moment with draught cf water, the angles of 
inclination, being constant, are given for two homo- 
geneous floating bodies of prismatic form and of the 
same breadth and depth, one being rectangular and 
the other elliptical in cross-section. The whole of 
these curves are symmetrical with respect to the 
line representing the righting moment at one-half 
the depth of total immersion. A further series of 
cross curves are given for a homogeneous prismatic 
body, the upper half of whose section is rectangular 
and the lower half elliptical, this being an illustra- 
tion of the kind of departure from symmetry of 
form which exists in ships. 

The righting moments at fixed angles of inclina- 
tion are less in the latter body, when it is deeply 
immersed than when it is floating at light draughts 
with equal volumes below water to those which are 
above in the other case. This is a very important 
point, and helps to show the importance of consi- 
dering how stability is affected in floating bodies 
generally by light draught of water. In this in- 
stance Professor Elgar’s proposition, above stated, 
respecting the equality of the stability at light and 
deep draughts requires modifying in a sense unfa- 
vourable to the light draughts. 

Professor Elgar goes on to give similar cross 
curves for a steamer 400 ft. in length, 44 ft. in 
breadth, and 32 ft. 6in. in moulded depth. We 
are thus enabled to compare the stability of homo- 
geneous symmetrical forms of floating bodies at all 
draughts of water with that of a ship and also with 
that of a body intermediate in character between 
the two. It is shown that in ships of the type 
taken the stability at light draughts with various 
positions of centres of gravity is less than at deep 
draughts. 

When there are equal volumes above and below water 
in this vessel, the righting moments at the light draughts 
are generally much less than at the deep draughts, except 
when the centre of gravity is raised excessively, and, for 
this class of ship, unusually high. 

The author says that : 

The analogy that exists between light draught and deep 
draught stability in floating bodies of approximately 
symmetrical forms, and particularly the point of resem- 
blance afforded by the fact that what is a wedge of im- 
mersion in one case is that of emersion in the other, and 
vice versd, cannot fail to have struck some who have had 
to calculate the stability of bodies floating at lisht 








draughts, but attention has never been prominently called 


toit. It is desirable, however, that the connection be- 
tween the two cases should be fully realised, and the 
dangers peculiar to very light draught of water appre- 
ciated as thoroughly as are those which attach to low 
freeboard. Just as was said in 1871, in a passage already 
quoted, that metacentric height was formerly, by general 
consent, taken as a sufficiently good standard of com- 
parison in judging of the stability a ship would have, on 
account of ‘‘ the vague impression that the angle would 
be very large at which the ship became unstable,” so, 
since the introduction of curves of stability, the dangers 
attaching to light draught have been frequently lost sight 
of, because of the equally vague impression that, so long 
as a vessel has a high side out of water, and any meta- 
centric height, she will have large righting moments at 
great inclinations and a large range of stability. 

he considerations set forth in this paper show the 
necessity for taking a more comprehensive view of the 
problem of stability than has formerly prevailed, by in- 
vestigating the cross curves of stability of ships, and thus 
ascertaining how the righting moments at fixed angles of 
inclination vary with draught of water. They also show 
how the stability at fixed inclinations does vary in some 
ships with draught of water, and becomes comparatively 
small at light draughts. ‘‘In designing ships and other 
structures which are required to float safely at very light 
draughts of water, such calculations are necessary if 
accidents are to be prevented. In some cases the neces- 
sity is as great, or even greater, than for vessels of low 
freeboard.” 


In constructing cross curves of stability, and 
judging by them of how stability varies in a ship 
with draught of water, Professor Elgar lays great 
stress upon the necessity for representing the varia- 
tion of righting moment, instead of that of righting 
arm, asis commonly done. He says that : 


In dealing with cross curves of stability, and thus 
considering the variation of stability with draught of 
water, the curves of righting moments require to be con- 
structed, and not merely curves of G Z, or lengths of 
righting arm. The ordinary curve of stability usually has 
for its ordinates the lengths of G Z at the various angles of 
inclination. This is right enough for the condition under 
which such curves are constructed ; because the displace- 
ment is then constant, and the curves represent either 
lengths of righting arm or righting moments, according to 
the scale upon which the ordinates are measured. In the 
cross curves of stability, however, draught is one of the 
variable elements, and the displacement changes with it. 
A cross curve whose ordinates represent the lengths of 
righting arm at various draughts of water is therefore 
quite different in character from a cross curve of righting 
moments, whose ordinates are length of righting arm x 
displacement. It is necessary, in order to judge accu- 
rately of the variation of stability with draught of water, 
to use curves of righting moments, and not merely curves 
of G Z, such as are usually considered sufficient when the 
draught of water is fixed. 


The above are some of the chief points contained 
in the paper, and it is a very important one to all 
interested in the subject of the stability of ships. 
It isthe first attempt to deal in a comprehensive 
and practical manner with the problem of variation 
of stability with draught of water, and to lay down 
some of the broad principles upon which it depends. 
There are other parts of the paper which are very 
interesting and should be instructive to some who 
are ready to take a hasty and extreme view of the 
manner in which the safety of a ship depends upon 
mere metacentric height, and other elements which 
are easily calculated. Professor Elgar emphatically 
condemns the idea frequently entertained that the 
metacentric of a height of a ship is a satisfactory 
standard by which to judge of the safety in respect 
of stability. He says that : 


Such instability as may be due to deficiency, or absence, 
of metacentric height is not necessarily dangerous, and 
may not be sufficient to cause a complete capsize. It will, 
of course, cause the vessel to incline away from the upright, 
but a position of stable equilibrium may soon be reached ; 
and the righting moments at greater inclinations, and 
the range of stability, beyond that point may ke so large 
as to put all danger of upsetting out of the question if 
there are no openings through which water may find its 
way inboard, and no large weights free to shift. Many 
ships are in this condition when light, and some approach 
it when laden. On the other hand, there are vessels 
which in which small metacentric height involves a serious 
risk of capsizing. 

No fixed distance of centre of gravity below metacentre, 
or metacentric height, as it is commonly termed, can 
be adopted as a standard for application to all ships, 
because such a measure of stability is very imperfect 
and insufficient, and may by itself be misleading. This 
is chiefly due to the reasons that the form and propor- 
tions of the above-water part of the ship are not taken 
into consideration in the metacentric calculations, and 
the under-water form not completely so; and _ that 
the value, as a general measure of stability, of a given 
metacentric height is largely affected by the absolute 
heights in a ship of the centre of gravity and metacentre. 
The initial stability is, of course, constant for a given 
metacentric height whatever may be the absolute positions 
of the metacentre and centre of gravity, but the righting 
moments at moderate and large angles of inclination, anc 
the angle at which such righting moments vanish, or 


change into upsetting moments, are largely dependent 
upon the absolute position of the latter point. Speaking 
enerally, it may be said that, keeping the same distance 
tween the metacentre and centre of gravity, the right- 
ing moments at successive angles of inclination, and the 
range of stability, are increased by lowering these points 
and reduced by raising them. 

Experience proves that some classes of vessels are as 
safe and seaworthy in a of stability with 1 ft., or 
even less, of metacentric height, as others are with 3 ft. 
or 4 ft.; while some of an exceptional character require 
much greater stability than even the latter figures would 
give. Examples of this class are to be found among iron- 
clad monitors of very low freeboard and with heavy upper 
works, including armoured turrets and guns on deck ; 
and also among paddle steamers of extremely light 
draught, with extensive tiers of houses above them. 
These are cases in which the metacentre and centre of 
gravity are both comparatively high in the ship.” 

These views appear to be quite sound and prac- 

tical, and to be consistent with the otherwise in- 
explicable fact that numerous mercantile steamers 
are worked in perfect safety with very small meta- 
centric heights, and often when approaching the 
light condition, and being loaded or discharged, in 
dock or river, with none, or a small negative meta- 
centric height. Itis obvious that many vessels are 
quite safe in such conditions if properly watched and 
cared for. 
_ Professor Elgar draws attention to another very 
important point, and one which doubtless seriously 
affects some vessels, and may account for some of 
the so-called inysterious losses at sea. He says: 

Many mercantile vessels employed in the carrying trade 
are laden with cargoes which, together with the coals that 
are required for consumption upon a voyage, weigh twice 
their own total weight In such cases the position of the 
centre of gravity of the laden ship is largely dependent 
upon stowage, and the stability may be entirely dependent 
upon it. The consumption of coal at sea introduces a cause 
of variation in position of centre of gravity, and metacen- 
tric height, which operates during a voyage ; so that the 
stability may be materially altered after a steamer has 
left port, by reason of the consumption of coal. Such 
alteration frequently has the effect of diminishing the 
stability; and there are cases of steamers whose gross 
weight when fully laden is reduced at sea from this cause 
by over 25 per cent., and some in which the metacentric 
height is reduced by 14 ft. These large changes in the - 
amount and distribution of a ship’s weights—some of which 
take place at sea—sometimes make the problem of regula- 
ting the stability of a ship, so as to prevent its ever be- 
coming deficient or excessive during her voyages, a very 
difficult and extremely delicate one. 

This paper shows what a large field there is for 
scientific research in the various branches of naval 
architecture, and also illustrates the practical use of 
such research in drawing attention to sources of 
danger to ships that might otherwise be overlooked, 
and how they may be counteracted. Sound prac- 
tical lessons, drawn from scientific truths, which all 
having to do with ships can understand, are a great 
and pressing want, and Professor Elgar’s paper con- 
stitutes a valuable contribution both to the science 
and practical teachings of the subject. 





THE HEALTH EXHIBITION. 
EpvucaTIoNAL Exutsits.—No. VII. 


THE educational section shows that vigorous 
efforts are being made to render teaching, especially 
of elementary science, demonstrable and practical. 
This is the only rational way of teaching subjects 
founded upon observation and experiment ; it 
affords, moreover, the only means of obtaining 
from such subjects the valuable educational advan- 
tages which they are capable of yielding. Even in 
quite recent times much stress has been laid upon 
bookwork. It is incontestably necessary, but must 
go hand-in-hand with experimental illustration. 
The facts of chemistry, the principles of mechanics, 
the electrical behaviour of bodies, are never ade- 
quately realised by youthful minds until exhibited, 
demonstrated, and explained round the lecture 
table. Men like Faraday were able to make 
the simplest means subserve their purposes. This, 
too, should be the aim of the science teacher ; the 
simpler his apparatus, the more commonplace his 
illustrations, the better. Yet in every school in 
which elementary science is taught, there ought to 
be a collection of instrumental appliances sufficient 
to illustrate the subjects which form part of the 
regular course. Even with these there will always 
be abundant room for personal initiative and inge- 
nuity. One must also bear in mind that ours are 
days of high-pressure work when school authorities 
—forgetful of all sound principles—are ever 
clamouring for multa instead of the wholesome 
multum of former times. Such an unphilosophical 
and wretched system leaves the teacher but little 
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leisure for devising, making, and fitting up the 
apparatus necessary for science courses. 

In some sections of the Exhibition, lecture-charts 
may be seen showing experimental arrangements, 
machines, and explanatory diagrams. These charts 
are not without some value ; but, after all, they are 
only poor substitutes for the appliances themselves. 
Like the pictures of many treatises on experimental 
physics, they convey inadequate, sometimes unreal, 
and often inapplicable notionsof things. A good work- 
ing model of any apparatus is of far greater and of 
more realistic value than any diagrammatic chart, 
however well drawn and coloured. A class will 
derive more correct and thorough knowledge from 
one lesson, say on electrical induction, given with 
an insulated conductor, a proof plane, and electro- 
scope, than from half a dozen given with the aid of 
some of the best science charts. Wherever possible 
apparatus should be used in preference to mere 
diagrams. 

It is pleasing then to notice, among the educa- 
tional exhibits, the appliances which are made in 
order to help towards the proper equipment of 
elementary science schools. An interesting and 
varied collection is shown in Room 14 by Mr. 
James Rigg. This gentleman has devoted his prac- 
tical engineering knowledge and skill to the con- 
struction of models in theoretical and applied 
mechanics, in kinematics, machine construction 
and drawing, and in steam. 

Most of the appliances for mechanics were pre- 
pared from models made under the direction of the 
late Professor Willis. Those illustrating theoretical 
mechanics include good working models of the 
mechanical powers. The construction of various 
scales and the use of the vernier are also appro- 
priately shown. 

The collection for applied mechanics contains 
illustrations of such familiar things as a pump, a 
gas meter, a turbine, the hammer of a pianoforte, 
&c. The kinematical models are very interesting, 
and refer chiefly to wheel and link-work. Those 
for heat are especially numerous, including some 
fine sectional models of a locomotive, a compound 
steam engine, a condensing beam engine, parallel 
motion, and Bourdon’s pressure gauge. 

These are all of good size, so that the motion of 
the parts and the consequences of that motion may 
be easily and distinctly seen by a whole class at a 
time. It is evident that with such means the study 
of machinery is rendered clear and fruitful. 

Close to this collection may be seen a catalogue 
which contains lists of many other pieces of edu- 
cational apparatus made by Mr. Rigg. 

In the large corridor near Room 10, Professor 
Alexander B. Kennedy exhibits twelve photographic 
views of the engineering laboratory of University 
College, London. The present highly efficient state 
of this laboratory is entirely due to the initiative 
and energy of Professor Kennedy, and these views 
bear evidence to the completeness with which he 
has carried out his work. 








THE PHILADELPHIA ELECTRICAL 
EXHIBITION.—No. III. 
By Mr. C. J. B. Woopsury, Boston. 


One of the salient features in the policy of the 
Franklin Institute in this Exhibition, as in all work 
of this Society, is to disseminate information upon 
the subject of the Exhibition. Reference has 
already been made to the character of the public 
lectures, and to the prizes offered to the public 
school children for the best accounts of the Exhibi- 
tion, which are the only prizes in connection with 
the affair. 

Professor Edwin J. Houston has rendered an 
actual service to the popularisation of electrical 
science by preparing a series of tracts upon various 
electrical topics, each of them treating of some 
one subject, in four duodecimo pages, such as arc 
lights, incandescence lights, dynamo machines, 
voltaic batteries, &c., in which the general prin- 
ciples are given in a clear manner and entirely free 
from inaccuracies of statement generally prevalent 
in attempts at popularisation of science. 

Still more concise statements upon these subjects 
are printed upon large cards about 2 ft. high, and 
1} ft. in width, hung in suitable places in the Ex- 
hibition. 

The ‘‘ wax-figgers” in the mythical show of 
Artemus Ward were unlabelled, and inquiring 
patrons were told to “pay their money and take 
their choice” ; but such latitude of imagination is 
discouraged at Philadelphia by the huge placards 





upon some of the more prominent articles, as, 
**This is a Dynamo Machine ;” ‘‘ This is an Are 
Light ;” ‘‘ This is a Secondary Battery,” sometimes 
in error called a ‘‘ storage battery.” 

These assistants are of real service for the object 
for which they are designed ; even though exube- 
rant Young America sometimes avails himself of an 
opportunity to affix one of these placards to any 
person who falls asleep while resting upon any of 
the seats at the Exhibition. 

A more technical feature of the Exhibition is the 
series of tests to be undertaken byBoards of Exami- 
ners chosen from among some of the most efticient 
specialists in electrical science and engineering. 
The work of this Board is divided into the following 
sections, to each of which certain members are 
assigned. 


I.—Dynamo-electric machines for lighting. 
II.—Dynamo-electric machines for plating. 

III.—Dynamo-electric machines for miscellaneous 

purposes. 

IV.—Dynamo-electric motors and transmission of 

energy. 
V.—Arc lamps. 

VI.—Carbons for arc lamps. 

VII.—Incandescence lamps. 

VIII.—Photometrical measurements. 

IX.—Dynamometrical measurements. 

X.—Boilers. 
XI.—Steam engines. 
XII.—Gas engines and other prime motors. 
eae. for high electromotive force: 1. 
ightning protection. 2. Electrostatic in- 
duction machines and induction coils. 
3. Igniters. 

XIV.—Voltaic electric apparatus: 1. Voltaic bat- 
teries and accessories. 2, Polarisation and 
storage batteries. 

XV.—Electro-metallurgy. 
XVI.—Thermo and magneto electric apparatus. 
XVII.—Electric conductors : 1. Telegraph and tele- 
phone wires and cables. 2. Electric light 
and power circuits. 3. Submarine cables. 
XVIII.—Underground conduits. 

XIX.—Electric telegraphs: 1. Morse systems. 2. 
Printing telegraphs. 3. Duplex, quadru- 
plex, multiplex, and harmonic systems. 

XX.—Telephones, microphones, and radiophones. 

X XI.—Fire and burglar alarms and annunciators. 

XXII.—Electric signal and registering apparatus. 
XXIITI.—Electro-therapeutic apparatus. 
XXIV.—Electro-dental apparatus. 

XXV.—Applications of electricity to musical ap- 


paratus. 
XXVI.—Applications of electricity to artistic effects 
and art productions. 


XXVII.—Applications of electricity to warfare. 
XXVIII.—Instruments of precision. 
XXIX.—Educational apparatus. 


Owners of physical apparatus and instruments of 
precision, whether exhibitors or not, have generally 
aided the administration by loans of such appli- 
ances as may be of use to the Board of Examiners. 
It is expected that the members of the Board of 
Examiners will avail themselves of every facility in 
the use of apparatus and accurate methods of pro- 
cedure to render these tests of the highest value as 
an exact record of facts. The feature of the omis- 
sion of prizes or graded awards does not serve to 
lessen their responsibility ; neither does it diminish 
the emulation among the exhibitors of rival ma- 
chines. The following is the code of quantitative 
tests proposed for dynamo-electric machines : 


Exhibitors of dynamo-electric machines, who desire 
quantitative tests to be made of their machines, are re- 
quested to make formal application for such tests before 
September 3, 1884. Exhibitors desiring tests of their 
dynamo-electric machines can have them made by makin 
formal application for the same, and by subscribing to an 
fulfilling the conditions of the following code: These tests 
will be of a quantitative character, and when once begun 
will not, except by special agreement with the examiners, 
be abridged. The right is reserved to limit the number of 
dynamos tested, and taking into consideration the order of 
application, to elect which dynamos shall be tested, if 
time does not permit of complete tests for all dynamos 
entered for the tests. Competitive tests will not be made 
except on the joint application of the two or more parties 
desiring them, and who must, prior to the test, agree 
upon the points to be placed in competition. These latter 
may relate to any class of work for which dynamo-electric 
machinery is intended. 


Section I.—General Condition of the Test. 

Article 1. Terminals.—The terminals of all the various 
circuits of the machine must be so arranged that inde- 
pendent connections can be conveniently made. 

Article2. Current.—The current strength of the ma- 
chine under normal conditions must be definitely stated. 

Article 3. Difference of Potential.—The difference of 
potential on the poles of the machine, when running under 
normal conditions, must be definitely stated. 

Article 4. Horse-Power.—The horse-power required by 
the machine, when running under the normal conditions, 
must be stated. 


Article 5. Speed.—The normal and the maximum 








rate at which the machine is to be run must be definitely 
indicated. 

Article 6. | External Resistance.—The external re- 
sistance on which the machine is intended to be run under 
normal conditions should be stated. 

Article 7. Number of Lamps.—If the machine is in- 
tended for lighting, the number of are lamps or of incan- 
descent lamps intended to be supplied should be stated. 

Article 8. Frame.—State whether the frame of the 
machine forms part of the circuit. 

Article 9. Weight of the Machine.—The total weight 
of the machine should be given. 

Article 10. Specifications.—Each exhibitor shall com- 
municate to the sections on dynamo-electric machines 
such descriptions and drawings of the dynamo as may 
facilitate the labours of the sections. He may also indi- 
cate in writing his claims as to the meritorious points of 
his exhibit. 

Article 11. Field Magnets.—The exhibitor is requested 
to state the following points concerning field magnets : 
1. The shape and size of the core indicated by means of 
drawing. 2. The nature of the iron of the core. 3. The 
weight of thecore. 4. The character of the winding of the 
field magnets. 5. The diameter or gauge of the wires, 
naked and covered, with the length and weight of the 
same. 6. Ifthe field magnets have separate windings the 
foregoing particulars are to be specified for each winding. 
7. The total weight of field magnets, including the core 
and windings. 8, The material, size, shape, and weight 
of the pole-pieces. 9. If the particulars concerning the 
pole-pieces cannot be separately indicated, they may be 
included with the core of the field magnets, in which case 
it should be indicated. 10. The total weight of the field 
magnets, including pole-piece and wires. 

Article 12. Armatures and Commutators, or Col- 
lectors. The exhibitor is requested to state the following 
points concerning the armature and collector: 1. The 
nature and material of the core. 2. The shape and size of 
the core, indicated by means of adrawing. 3. The weight 
ofthecore. 4. The diameter or gauge of the wire employed, 
and the weight and length of same. 5. The ee of 
winding the wire upon the core, indicated by means of a 
drawing, 6. The total weight of the armature. 7. A 
drawing of the collector and brushes with wire connections, 
showing manner of collecting the currents. 8. If the brushes 
are automatically adjusted for lead, or the lead is sensibly 
constant, state particulars of the devices by which these 
points are effected, together with detailed drawings of the 
same. 

Article 13. Special Devices used in operating Ma- 
chines and Circuits.—The exhibitor is requested to state 
the following concerning special devices and circuits: 1. 
Any peculiarities of machine as to prevention of sparking 
and of short circuiting. 2. The devices for regularity of 
speed, constancy of current, or constancy of difference of 
potential. 3. Methods of coupling the machines in feed- 
ing circuits. 4. Any peculiarities in arrangement of 
circuits. 5. Means for cutting out lamps, motors, &c. 6. 
Other special devices used in operating the plant safely, 
economically, and efficiently. 


Section II.-—Measurements. 


Article 1. Co-operation of Sections.—The several sec- 
tions will co-operate in the measurements so as to simul- 
taneously determine the mechanical energy applied to 
the machine, and the electrical energy given out by it. 
The sections on lamps will measure the efficiency of the 
lamps in candles per electric horse-power in the lamp. 
As far as possible measurements of the lamps and of 
the machines will also be made together under the normal 
conditions. 

Article 2. Dynamometrical Measurements. — The 
amount of mechanical energy absorbed will be measured 
by means of dynamometer, or otherwise. 

Article 3. Measurement of Speed.—The speed at 
which the dynamo is run will be read simultaneously 
with the other measurements. 

Article 4. Measurements of Resistance and Tempera- 
ture.—The resistances and temperature of the machine 
will be measured both before the beginning of the test, 
and immediately upon its conclusion. 

Article 5. Unit of Resistance.—All resistances will be 
reduced to the value of the legal ohm. 

Article 6. Measurement of External Resistance.— 
Provision will, as far as possible, be made for running 
machines on an external resistance of wire, all lamps, 
motors, &c., being excluded from the circuit, and the 
resistance of this exterior circuit will be determined 
accurately by measurements of difference of potential at 
terminals and of current strength. It will also be 
measured directly as far as practicable. 

Article 7. Measurements of Current.—It is proposed 
to make the measurements of current by either one of the 
following methods, or by two or more simultaneously : 
A. By means of a shunted galvanometer, with adjustable 
resistances in galvanometer circuit. Its calibration will 
be made by means of a voltameter. B. By means of the 
tangent galvanometer, the calibration to be made b 
means of voltameter, or by calculation of the constant, 
with measured value of the horizontal intensity of the 
earth’s magnetism. C. By means of a voltameter. D. 
By means of a calorimeter. E. By means of an electro- 
dynamometer. 

The relative weight to be given the determinations of 
current by the various metnods will be determined by the 
sections. 

Article 8. Measurement of Difference of Potential.— 
It is proposed to measure the difference of potential by 
one or more of the following methods: A. By means of a 
galvanometer in a derived circuit of high resistance, con- 
nected directly to the points between which the dif- 
ference of potential is to be determined. The calibra- 
tion to be made with a known current strength and re- 
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sistance, or with a cell of known electromotive force. 
B. By means of a condenser and standard cell. C. By 
means of a calorimeter. D. By means of an electro- 
meter. 

Article 9. Computations.—The computations on the 
data furnished by the tests will give the efficiency of 
the machine as a means of converting mechanical energy 
into electrical energy, and also (combined with the results 
of the sections on lamps) the efficiency of the system 
as measured by the light produced per mechanical esa 
ower. 

Article 10. Records.—The records of the observations 
and computations will, under proper restrictions, be 
accessible to the exhibitors. 

General Note to Exhibitors.—The exhibitors are re- 
spectfully requested to offer any suggestions or criticisms 
in regard to these proposed tests, and to state any pre- 
cautions deemed necessary to perfect fairness. 


The tests of steam engines are of especial im- 
portance, as the engines are all of the type known 
as high-speed engines, a class of machines which 
has been widely developed in later years in response 
to a demand on the part of electric lighting in- 
terests for engines occupying limited space, suitable 
for furnishing power to dynamo machines at such 
flywheel velocity that little intermediate belting 
would be necessary, and possessing above all other 
features, an accurate system of governing. As in 
other uses of steam as a motive power, economy is 
a matter of importance, especially as electric lighting 
plants are rarely in situations where an ample 
supply of water for condensation is obtainable. 

The result of these engine trials ought to add 
some desired information upon the problem of 
the class of engines most suitable for electric light- 
ing purposes. It is frequently claimed on behalf of 
acertain engine in this Exhibition that a rapid change 
from a light to a heavy load, or the reverse, will 
only cause a variation of one revolution per minute 
when the speed of the engine is about 250 revolu- 
tions per minute. In another instance, the governor 
of an engine has been tested by withdrawing and 
replacing one of the conductors at the binding posts 
of a dynamo in full operation, and the governor 
proved equal to the work of controlling the engine 
during these fluctuations between maximum and 
minimum load. 

The record of these official tests will be given as 
soon as completed for publication. They will be 
conducted in accordance with the following code of 
quantitative tests proposed for steam engines. 

SpEcIAL NOTICE. 

Exhibitors of engines, desiring quantitative tests made 
of their exhibits, must make formal application for such 
tests before July 15, 1884. Engines can be exhibited, 
but will not be tested unless formal application and 
agreement to the following code are completed within 
the specified time. Parties desiring tests made of their 
engines, can have them made by making formal appli- 
cation therefor, and by subscribing to, and fulfilling the 
conditions of the code. All tests will be quantitative, 
and will, once begun, not be abridged, save by special 
agreement with the judges. Tests of regularity of speed, 
however, will be made independently of other measure- 
ments. The committee reserves the right to limit the 
number of engines tested and to elect which engines shall 
be tested, if time will not permit complete tests for all 
making formal application. 


Section I.—Conditions of Exhibition and Test. 

Article 1. Cylinders.—The cylinders of the engines 
entered may be of any capacity and proportion of stroke 
to diameter. 

Article 2. Indicator Connections.—Each cylinder shall 
be drilled and tapped by the builder, for indicator con- 
nections, by means of $ in. pipe in the usual manner, and 
to the satisfaction of the judges. Pet drainage cocks must 
be on the cylinder. The crosshead or some other point 
must be drilled for the indicator cord attachment. 

Article 3. Clearance.—Each cylinder shall be drilled 
and plugged at both ends, so as to admit of being com- 
pletely filled with water and emptied by means of 4 in. 
pipe, in order to determine the clearance and the piston 
displacement of one stroke at each end. These data will 
be obtained both hot and cold. 

Article 4. Valves.—The steam and exhaust valves will 
be tested under full steam pressure, 901b. per square inch 
by the gauge, unless some other pressure has been agreed 
upon for the test. 

Article 5. Piston Packing.—The tightness of the 
piston will be determined by removing the back cy- 
linder head and subjecting the piston head to full boiler 
pressure on eaeh centre. 

Article 6. Flywheel.—Each maker is requested to 
use such diameter of band flywheel or of pulley as shall 
give a belt speed of 4000 ft. per minute. Should he 
require a different belt speed he will specially note the 
same, in communicting with the Exhibition Committee. 

Article 7. Steam Pipes.—Each exhibitor will be re- 
quired to furnish his own connections with the main 
steam pipe, the main injection pipe, and the main over- 

ow pipe or tanks. 

Article 8. Space.—Each exhibitor will be furnished 
with space at the regular rates established for the exhibi- 
tion, in which space he must build his foundations at 








his own cost, and subject to the approval of the superin- 
tendent. 

Article 9. Specifications.—Each exhibitor will com- 
municate to the chairman of the Committee of Judges on 
steam engines, such a description and drawings of the 
engine exhibited as will facilitate the labours of that 
committee, together with his claims as to meritorious 
points for his exhibit. 

{ach exhibitor must file the following data before the 
tests, viz.: Diameter of the steam cylinder to the nearest 
hundredth of an inch. Diameter of the piston rod to 
the nearest hundredth of an inch. Diameter of the 
steam pipe to the nearest hundredth of an inch. Dia- 
meter of the exhaust pipe to the nearest hundredth of 
an inch, Diameter of the flywheel to the nearest hun- 
dredth of aninch. Width of the face of the flywheel to 
the nearest hundredth of an inch. Weight of the flywheel 
in pounds. Areaofthe steam purts, each to the nearest 
hundredth of an inch. Area of the exhaust ports each to 
the nearest hundredth of aninch. Stroke of the engine. 
Indicated horse-power of the engine when believed to be 
working most economically. Revolutions of the crank per 
minute. Weight of the whole engine, exclusive only of 
the flywheel. When a condenser is used and driven by 
the engine, the following additional data will be re- 
quired, viz.: Diameter of the air pumps to the nearest 
one-hundredth of aninch. Diameter of the injection pipe 
to the nearest one-hundredeh of an inch. Diameter of 
the overflow pipe to the nearest one-hundredth of an 
inch. Strokecf the air-pump piston to the nearest one- 
hundredth of an inch. And if an independent con- 
denser is used, that is not driven by the engine, give 
diameter of the injection pipe to the nearest one-hundredth 
of aninch. Diameter of the overflow pipe to the nearest 
one-hundredth of an inch. Drawings of the condenser 
used, any other data peculiar to it, and a full descrip- 
tion. 

Section II.—Preparations for the Tests. 

Article 10. Steam.—The steam for the tests will be 
furnished by the Exhibition boilers and will come from 
boilers specially set apart for the purpose of the tests. It 
will be charged for at regular rates of 3 cents per indicated 
horse-power per hour. Steam will befurnished to exhibitors 
one week before the tests are made, if desired. No charge 
will be made for the services of attendants or experts, or 
the use of apparatus, unless in some extraordinary case, 
when the cost will be fixed by the superintendent of the 
Exhibition. No charge will be made for steam when 
power is ordered by the superintendent for the general 
purposes of the Exhibition. 

Article 11. Pressure.—The steam pressure used will 
be subject to the wish of the exhibitor, but shall not 
exceed 90 lb. per square inch by the gauge. A special 
standard gauze will be used during the tests, and sub- 
jected to careful tests before, and after use, 

Article 12. Safety Valve.—The safety valve will be 
set to blow off at 10 lb. above the pressure fixed upon. 

Article 13. Quality of the Steam.—The thermal value, 
the temperature, and the pressure will be taken by means 
of scale calorimeters, thermometers, and prc nt fiona 
at the boiler, at the steam chest, and at the exhaust, if 
the engine is non-condensing. The thermometers, 
calorimeters, &c., will be furnished by the Exhibition, 
but the exhibitor must do such mechanical work, must 
furnish such piping, tools and materials, as are necessary 
to make the required attachments, at his own cost, and 
subject to the orders of the Committee of Judges. 

Article 14. Temperature.—The temperatures of in- 
jection and of hot well will be taken with standard ther- 
mometers, in the case of condensing engines. 

Article 15. Water.—The water used will be taken from 
the city mains. The feed water for the boilers will be 
weighed by means of scales and a large tank, and will be 
run into a smaller supplemental tank, from which it will 
be pumped into the test boilers by means of a feed pump 
actuated by steam from other boilers. The condensing 
water used will, in the case of condensing engines, be 
measured after leaving the hot well in two carefully gauged 
tanks, alternately filled and emptied, the temperature 
also being taken. The known weight of steam used will 
be subtracted from the overflow. The injection water 
will be weighed in large tanks, and its temperature taken. 
The injection water will not be delivered under pressure. 

Article 16. Speed of Engine.—The number of revolu- 
tions of the engines will be taken by a continuous counter 
attached to the crankshaft. The variations in speed for 
one minute will be taken at each twenty minutes by 
means of an electric chronograph, connected with a 
standard clock, beating seconds. The variations in speed 
during one stroke will be taken by an acoustic chrono- 
graph at twenty minutes intervals. Special tests of speed 
alone, under varying loads, will be made if desired, and 
close attention will be had to this point in all cases, 

Article 17. Barometric Measurements.—A standard 
barometer and thermometer will be read at fifteen minute 
intervals during the trial. 

Article 18. Vacuum.—The vacuum of condensing 
engines will be read by a gauge, carefully compared be- 
fore and after the trials. 

Article 19. Testing of Gauges, Indicators, &c.—All of 
the gauges, indicators, and thermometers used shall be 
carefully tested before and after the trials, and the party 
whose engine is tested shall have the right to be present 
in person or by agent at these tests. 

Article 20. Diagrams.—The indicator diagrams will be 
taken at fifteen minute intervals, and will be read for 
initial pressure, pressure at cut-off, terminal pressure, 
counter pressure at mid-stroke, maximum compression 
pressure, mean effective pressure, point of cut-off, release 
of steam, and exhaust closure. From the diagrams will 
be computed the indicated steam at the point of cut-off 
and at release, as also the actual steam from boilers per 
horse-power per hour, 





Article 21. Load of the Engine.—The Committee of 
Judges will test the engine at the load desired by the 
exhibitor of it, unless circumstances shall render it im- 
possible to meet his wishes. If the load does not exceed 
75 indicated horse-power, the net load will be measured 
by Tatham’s transmitting dynamometer. 

Article 22. Friction Diagrams.—At the close of the 
regular trial the engine will have its belt taken off, and 
be run for one hour for friction diagrams. 

Article 23. Duration of the Trials.—Unless otherwise 
arranged the trials will last ten hours. 

Article 24. Economy and Efficiency of the Engine.— 
No account will be taken of the coal burned, but the 
economy of the engine will be deduced from the actual 
steam used and water weighed to the boiler. The trial 
will begin with the established pressure. The level of the 
water in the boiler and the pressure of the steam will be 
kept as nearly constant as possible during the whole of 
the trial. The whole weight of the water fed to the boiler, 
subject to proper deductions for waste, and to corrections 
for variation of level in the boiler, will be multiplied by 
its thermal value as steam at the steam chest, and divided 
by the product of the indicated horse-power of the engine 
and the number of hours of the test. The resulting 
quotient will be used to divide 2557.69* British thermal 
units, giving the efficiency of the engine as compared 
with the mechanical equivalent of the heat furnished to 
it, and therefore its efficiency, as a means of converting 
heat into work. The net horse-power of the engine will 
be used for computation similarly to the indicated horse- 
power, and the result will be taken as the measure of the 
efficiency of the engine, both as a means of converting 
heat into work, and as a machine for the transmission of 
power. This latter shall be considered the true measure 
of the efficiency of the engine. 

The boiler tests are wisely kept distinct from the 
engine tests. Although much of the steam is fur- 
nished from boilers of locomotives, yet other types 
of stationary boilers are represented, and the re- 
sults furnished by these later forms of boilers will 
be of interest. 

The nature of the work did not call for the pre- 
paration of a code of procedure with such detail as 
in the case of the trials of dynamos and of engines, 
yet the arrangements are well organised for the 
objects of the tests. 

The records of duplicate inventions indicate the 
parallelism of the human mind. No invention of 
moment can be developed to a position of any 
importance, but that some one will make declara- 
tion of earlier scheme possessing its salient points. 
The honours and the acquisitions borne upon Pro- 
fessor Alex. Graham Bell stimulated to a pheno- 
menal degree the memories of the inventurs of 
abandoned, still-born telephones. 

It is refreshing in times effused with such char- 
latanism to observe the evidence of the indepen- 
dent conception of the leading principle in an 
important invention. Among the models of early 
electrical inventions is a Gramme ring made by 
Professor H. A. Roland at the Rensselaer Poly- 
technic Institute in Troy, New York, in 1867, three 
years before M. Z. T. Gramme patented the arma- 
ture which bears his name. 

Unfortunately, the armature of Professor Roland 
is only a portion of an uncompleted dynamo. For 
some cause the construction was stopped after the 
armature had been wound, and a portion of the cast- 
ings of the frame and magnets finished. A similar in- 
terest attaches to the exhibit of the various Wallace- 
Farmer dynamo machines which were exhibited at 
the United States Centennial Exhibition in 1876, 
and some of them made two years earlier. One of 
them has its armature at the top of two electro- 
magnets, and in its general outline, without making 
any comparison of construction, may be compared 
to a small Edison dynamo inverted upon its 
pedestal. The dynamos used to sustain the are 
lights upon the tower of the Machinery Hall at the 
Centennial are represented by one of their number, 
which is still in good order. 

Another instrument which was built as a dynamo 
and used as a motor, carries the ponderous name 
of the magneto-electric telemachon. This machine 
is worthy of note as containing an armature built 
upon plates of soft iron insulated from each other. 
These old dynamos, with their lamps sustaining ares 
between broad carbon plates, should be credited 
in no small measure with the development of elec- 
tric lighting interests in the United States. 








TORPEDOES FOR DEFENCE AND ATTACK. 

THE activity displayed by the various governments 
of the world in torpedo warfare declares plainly that the 
importance of the torpedo as a weapon of offence and 
defence is now fully recognised. 

The amount of actual destruction effected by its use 
has not, however, since its introduction, been exten- 
sive, and therefore the present position which this 


* Joule’s equivalent 774.1 foot-pounds, 
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weapon holds in the estimation of those who are compe- 
tent to deal with it, is an evidence both to its power of 
destruction, which induces great care in guarding 
against attacks, and to the moral effect produced by its 
employment in preventing operations of attack being 
undertaken where the presence of torpedoes is ex- 
pected. It is obvious that as the efficiency, speed, and 
range of the powers of the torpedo are increased the 
advantages arising from its employment will accrue in 
greater measure to those powers which are fully 
equipped with such an arm. 

We illustrate on page 364 some improvements in 
torpedoes and the methods of using them, which are 
an advance in the direction which it seems to us 
that improvement is sure to take. These improve- 
ments are in connection with the class of torpedoes 
known as ‘‘movable” or ‘‘locomotive” torpedoes, which 
are distinct from the fixed submarine or submerged 
mines, formerly the only known form of marine torpe- 
does. But the improved torpedo is also distinct from 
the ‘‘ Whitehead” and ‘‘ Fish” torpedoes (these being 
prominent examples of the movable or locomotive 
class), because it has the added feature expressed 
by the term ‘‘ controllable.” That is to say the 
torpedo is not only propelled through the water, 
without being accompanied by a single man, but it is 
also controlled in all its movements during its entire 
course, which may extend to a distance of two miles. 
The importance of this feature in such appliances has 
been recognised by experts for a number of years. 
The first to propose a crude method of carrying out 
the idea was, we believe, Captain Ballard, an English 
officer stationed in India, who suggested a method of 
working the rudder electrically through an electrical 
cable connected with the shore, about the year 1869. 
In the experiments made with his plan only an ordi- 
nary ship’s launch was used, as the experiments took 
place before the introduction of even the modern 
torpedo launch, and although at that time no means 
were known by which a torpedo could be made to run 
under water, yet it was recognised that the full value 
of the system of controlling marine projectiles of the 
torpedo class, could only be realised when such a 
torpedo was invented. 

A considerable step towards the realisation of these 
conditions was made by Colonel Lay, an American 
pioneer in the introduction and use of torpedoes in 
naval warfare, who invented and introduced the sub- 
merged torpedo which bears his name, with electrical 
appliances for controlling the rudder and the other 
mechanism of the projectile through an electrical 
cable, the motive power being an engine driven by 
compressed carbonic acid, the valves of which were 
also manipulated by electro-magnetic means. The use of 
such an agent for developing motive power necessarily 
restricted the use of this torpedo and prevented its 
employment on a large scale in the equipment of men- 
of-war or at stations along any extent of coast, as it 
required special apparatus for manufacturing and 
compressing the carbonic acid, which could not con- 
veniently be carried or worked on board ship or with- 
out considerable difficulty elsewhere. The weight of 
the engine on this plan was also equal per horse- 
power developed to that of steam engines, and this 
necessarily imposed a restriction upon the power, and 
therefore on the speed obtained in torpedoes of ordinary 
dimensions ; and there were also difficulties to contend 
with, arising—as in the case also of torpedoes pro- 
pelled by compressed air engines—from the cold pro- 
duced by the expansion of the gas. Colonel Lay, 
however, demonstrated the absolute precision with 
which this class of torpedoes can be directed in spite 
of adverse conditions sufficient to render uncontrolled 
torpedoes quite inoperative. 

In the plans of Mr. J. S. Williams, which we illus- 
trate, electricity is employed both for the motive power 
and for all the appliances by which the various move- 
ments of the apparatus and of the torpedo itself are 
controlled. The advantages arising from the employ- 
ment of such an agent, are numerous as regards the 
manipulation of the torpedo itself, and it is possible, 
as the plans indicate, to apply the system of working 
on an extended scale, so that the defence of harbours 
and coast lines can be carried out with great complete- 
ness and without involving large outlays of money. 

In Fig. 2 we illustrate a sectional elevation of the 
torpedo which shows the magazine V in the bow of the 
vessel. Arrangements can be employed as shown for 
detaching it from the body of the torpedo on contact 
with the object attacked, allowing it to drop to a pre- 
determined distance under the ship, and for firing the 
charge electrically. 

Immediately behind this is the electrical apparatus P 
for raising and lowering two or more sight rods which 
carry hooded incandescent lamps (working either in 
the circuit of the accumulator on board or in that of 
the cable) for indicating to the operator at the dis- 
charging station, the direction of the torpedo’s course 
to enable him to steer it directly to the object attacked, 
in spite of the effects of adverse currents, or of any 
change of position in the enemy’s vessel. 

Fixed sight rods may be used, or other means for in- 
dicating the position of the torpedo, as its speed is 








such that even although observed, it can scarcely be 
guarded against. The succeeding compartment con- 
tains the electrical cable G in a coil which allows the 
cabie to pay out itself as the torpedo advances, and 
thus prevent any drag on the motion of that vessel. 

The accumulator or secondary battery is placed next, 
and this appliance has been so much improved by Mr. 
Williams that on his plan it is possible to store in the 
small space at command an amount of energy repre- 
senting the power necessary for a speed of twenty-five 
miles an hour, and with a very small dead weight. 

Interposed between the accumulator and the motor 
in the electrical circuit of the cable are variable resist- 
ances and other governing devices by which the cur- 
rent passing to the motor is regulated automatically in 
accordance with the speed of the motor or with the 
electric pressure in the circuit from the accumulator. 
These devices are connected by the cable with a vari- 
able resistance at the switch-board and are operated 
thereby, and thus the supply to the motor can be regu- 
lated, controlled, or stopped at the will of the manipu- 
lator at the mar Se placed at the point whence 
the torpedo is despatched. 

The motor which adjoins is composed of a number 
of disc-shaped armatures fastened on a central shaft, 
the field magnets being also of disc form and so ar- 
ranged that the armatures revolve within a distance of 
about #, in. from the pole surfaces. This enables an 
exceedingly high efliciency and great power to be 
realised from a small weight of motor. 

It is obvious that such a construction is specially 
suitable for equipping torpedoes and launches, and 
permits of increase in the power of the motor in either 
of two directions, i.e., either by increasing the number 
of discs of a given diameter upon the shaft or by in- 
creasing the diameter of the discs, both of these 
— giving increased power in direct ratio to the 
ihcrease of size. 

The mechanism for controlling the rudder is also 
worked electrically, and the force is regulated by at 
least one variable resistance, worked automatically or 
by hand, interposed in the electrical circuit of the 
cable and the keyboard. Through the medium of a 
circuit reverser and variable resistance, the direction 
of the current through the cable is controlled in such 
a manner as to move the rudder either to port or star- 
board, and if desired, maintain it at any angle by 
simply varying the force of the current passing 
through the cable. The rudder mechanism can be 
worked by the energy stored up in the accumulator on 
board the torpedo, and in such case it is included in a 
circuit from the accumulator upon which circuit a 
variable resistance and circuit-closer operate, these 
devices being worked by the current passed through 
the paying-out cable. This current is regulated by a 
pressure regulator and controlled by a circuit reverser 
and variable resistance upon the keyboard. 

Means are also employed for indicating the position 
in which the rudder is placed at any moment, and such 
position will correspond to some defined resistance 
introduced at any given moment in the circuit. This 
mechanism for operating the rudder may consist of an 
arrangement of compound solenoids, the armatures of 
which are connected to a lever on the rudder head, or 
a small electro-motor can be employed for operating 
worm gearing on or combined with the rudder head ; 
the rudder being brought back to the midship or 
normal position by springs or counter balance weights. 

Such electrical appliances are also applicable in the 
equipment and working of torpedo launches, and we 
illustrate in Fig. 4a launch so fitted, and carrying a 
number of torpedoes in compartments from which they 
are discharged and subsequently propelled towards 
and directed with precision against the object of 
attack. 

Where torpedoes are not equipped with an accumu- 
lator the motor can be driven direct from a dynamo 
machine through the electrical cable provided with 
pressure regulating appliances and a key board, or from 
accumulators carried on board a launch or man-of-war, 
or stationed at any number of fixed points along a 
shore, or on board of floating batteries. Fig. 7 shows 
diagrammatically a torpedo so propelled, and in Fig. 3 
a steam torpedo launch is shown having both a dynamo 
machine and accumulators on board as well as anumber 
of torpedoes. Figs, 5 and 6 illustrate a floating fort 
or battery carrying a considerable number of torpedoes 
and electrical apparatus for developing electrical force 
or for charging accumulators for working the torpe- 
does or propelling the battery itself when desired. Such 
forts can be anchored in suitable positions for the 
defence of harbours or coasts, or propelled from place 
to place to within torpedo range of a fleet which it is 
intended to attack, or to a suitable position for sup- 
plying torpedo launches or torpedoes with electric 
power or for supplying torpedoes. A general plan 
illustrating the application of these appliances to the 
defence of coasts and harbours is given in Fig. 1. 
Electricity of high force is developed at a convenient 
generating station shown at a, and can be distributed 
or transmitted with high force along the coast through 
a light cable a to various stations B, where accumu- 
lators are placed (for storing the energy) which, when 





fully charged, are disconnected from the circuit auto- 
matically or by hand, At such stations a number of 
electrical torpedoes are held in reserve for supplying 
launches or for being discharged therefrom and directed 
as occasion requires, At F is shown a floating torpedo 
battery, and also a branch cable le for supplying 
electric power to launches or vessels equipped with 
electric accumulators, and at D F is a floating battery 
under way. 

A branch from the supply cable is shown carried out 
some distance from the shore and buoyed so that the 
floating batteries or torpedo launches shown at C D 
may have their accumulators recharged without re- 
quiring the vessels to go into harbour. 

Torpedoes are represented at A as being discharged 
from the shore stations, floating batteries, and from 
the torpedo launch against two hostile ironclads, 
which are shown approaching the coast or harbour, 
and the paying-out electrical cables by which the 
movements of the torpedoes are controlled, are repre- 
sented by dotted lines G. 

In presence of such a system of defence it would 
obviously be practically impossible for a hostile fleet 
to damage ports or harbours, or even to land troops 
upon a coast so protected, and the adoption of such a 
system by this country would increase the effective 
power of the Navy by relieving for naval pur- 
poses the large number of ironclads employed at 
present for guarding ports and harbours at home and 
abroad. Into the economical aspect of this subject 
we do not here enter at length, but it is very clear 
that for a given sum expended in appliances for defence 
and attack a much more effective and rapid return 
can be obtained from such a system than where the 
money is spent for the building of either ironclads or 
fortifications. 


NOTES FROM THE UNITED STATES. 
PAILADELPHIA, October 3, 1884. 

THE American iron trade has passed through another 
week of extreme dulness, but some sanguine iron men 
believe that a favourable change is near at hand. 
Production has been so rigidly restricted, stocks are so 
low in first as well as second hands, and prices so 
evidently at the lowest possible limits, that a slight 
improvement in demand, which seems inevitable at 
an early day, will surely start prices in the right 
direction, and once started, consumers of all kinds of 
material will rush into market, and an active move- 
ment with better prices will result. But every one is 
waiting for some one else to start the movement. The 
production of pig iron in Pennsylvania has not been so 
light for several years as it is at present, and some 
furnace companies will probably restrict further, should 
the expected improvement be much longer delayed. 
A few companies making special grades of pig iron, 
are well sold up, but most of the trade are anxiously 
seeking purchasers for their production during the re- 
mainder of the autumn. Prices for good qualities of 
pig iron cannot decline further, having about reached 
cost limits, and there is a steadiness which is giving 
rise to more hopefulness ; No. 1 foundry irons sell at 
19.50 dols. to 21 dols. for best makes, while inferior 
qualities sell at as much as 1 dol. less than the inside 
figure quoted. The foundries throughout this section 
are doing less work than usual, and the demand is con- 
sequently very light, as no one is willing to carry 
stocks. The mills of Pennsylvania are, as a general 
thing, working to about two-thirds capacity. During 
the past week there has been an increase in the activity 
in some sections ; several mills in Pittsburgh which 
have been idle for some time, have started up, and 
others have changed from single to double turn. But 
on the other hand, wages have still further declined, 
and reductions have been announced in a large number 
of industrial establishments during the past four or 
five days. In most cases, these reductions are quietly 
accepted, as the workmen feel that a strike would be 
worse than useless, owing to the large amount of un- 
employed labour in all manufacturing centres. The 
bridge works are very busy, but bar and plate mills 
have less work ahead than usual. Competition for the 
little new business that is offering, is extremely sharp, 
and prices are down to limits which leave but little 
ptofit to manufacturers. But many millowners are 
glad to take contracts at bare cost, in order to avoid 
the necessity of shutting down. Bar iron ranges from 
1.50 cents to 2 cents per pound, according to quality 
and also to location of mill. Plate iron, 2.10 cents ; 
angle iron, 2.1 cents; beam and channel iron, 3.25 cents 
to 3.50 cents. Pennsylvania steel railmakers, having 
sold their production for some months ahead, are 
asking still better prices. The business of the past 
week has been done at about 27.50 dols. at mill, and 
to-day the Pennsylvania Steel Company refuse to 
book orders at less than 28 dols. at mill, while some 
makers are reported to have named 29 dols. at mill as 
their inside figure. No very large orders have been 
placed, but small orders for urgent requirements are 
coming in steadily, and there are still some large 
orders to be placed before winter, so that the steel 
rail interests of this State at last may be said to be in 
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very fair condition. The mills in the west are less 
favourably situated, and have taken very few orders 
lately, not being able to compete with Pennsylvania 
mills at present prices. The demand for foreign irons 
is showing less and less activity month by month. The 
starting of a large furnace in this section, on Bessemer 
pig, will still further lessen our reliance on foreign 
supplies. The foreign article is quoted at 19 dols. to 
19.50 dols., while American, of equal quality, can be 
had ata little less than 18 dols. at furnace. A few 
sales of 20 per cent. spiegeleisen have been reported 
through the week, at 26.50 dols. to 27 dols., and there 
is some inquiry still being made; other kinds are 
offered at very low prices, but consumers are not in 
need of stocks just now. Steel wire rods are also in 
very little request, and are quoted as low as 45 dols. 
at tide water. There is some talk in iron trade circles 
here of a movement to obtain the removal of the 
75 cents per ton duty on foreign ores, but it may 
amount to nothing more than talk. 








ELECTRIC LIGHTING NOTES. 

Tue Edison and Swan United Electric Light Com- 
pany have recently completed another very successful 
electric lighting installation on a Clyde-built vessel 
the ship in question being the paddle-steamer San 
Martin, built by Messrs. Napier, Shanks, and Bell, 
Yoker, near Glasgow, for the Lloyd Argentino Com- 
pany, of Buenos Ayres, under the inspection of Senor 
srugo, the president of the company. Current is 
obtained from a 200-light Edison-Hopkinson dynamo 
made by Messrs. Mather and Platt, Manchester. This 
machine is specially designed for withstanding the mal- 
influence of the moisture, dirt, and oil which are inse- 
arable attendants of machinery on board steamships. 
Tt is actuated by a Tangye vertical engine of 10 horse- 
power. The conducting wires are led from the dy- 
namo to all parts of the ship and are protected behind 
mouldings which are suitably combined with the 
— decorations of the vessel in the public rooms ; 
nut they are so arranged as to be everywhere acces- 
sible. There are in all 157 electric lights in the vessel. 
Each state room has a light wholly for itself, and a 
switch is provided for each lamp, so as to give the 
passenger absolute control over it. On each side of 
the drawing-room saloons there are plain but substan- 
tial plated brackets, while the dining saloon is fitted 
with eight handsome two-light pendants supplied by 
Messrs. M‘Geoch and Co., Glasgow. In order to provide 
against any accident from short circuits the lamps are 
arranged in about twenty sections, each of which is 
srotected by a lead safety fuse which can be renewed 
in an instant on the removal of a water-tight case with 
which each is fitted. In the alley ways, and throughout 
the several decks and engine-room, specially strong 
and water-tight fittings have been used. 

During the past week the Lords of the Admiralty 
have been making their annual inspection at Ports- 
mouth, and among other matters the electric lighting 
of the ships of the Navy occupied their attention, as 
great extensions have been made in this department 
during the last twelve months. The Edison system is 
now at work in four of the Indian troopships, and 
will be soon fitted to the Euphrates. The torpedo ram 
Polyphemus has been furnished with two Siemens 
dynamos and Swan lamps, the conductors being 
arranged on the single-wire system which utilises the 
metal of the ship for the return lead. The introduc- 
tion of this system into the Navy is a novelty, but it 
has been universally employed by Messrs Siemens 
Brothers in the merchant marine, and presents many 
valuable advantages over the double-wire system, being 
exceedingly simple to understand and remarkably free 
from danger. In the engine and boiler rooms the 
leads are carried in iron pipes to defend them from 
wet and grease. The complete installation consists 
of two are search lights, 220 incandescence !amps 
for internal lighting, and a yard-arm reflector fitted 
with eight 50-candle power incandescence lamps, 
Each dynamo, and the engine by which it is driven, 
is capable of feeding a search light of 25,000 candles, 
or 150 incandescence lamps, and can be applied to 
either purpose at will. The Bacchante and the 
Triumph have been fitted with D Gramme machines 
for search-light purposes, but it is not probable that 
more of this type will be employed, as they cannot 
stand continuous working without becoming danger- 
ously hot. The Volage has the Wilde improved machine. 
The chief interest, however, was excited by the Co- 
lossus, in which the electric lighting has been carried 
out most extensively, every department of the ship 
having its own lamps and switches. The general 
arrangement comprises a day and night circuit for the 
mess, decks, citadel, passages, and working parts of 
the ship, while the stores and other smaller compart- 
ments have their own lights and switches. The night 
circuit includes sufficient lamps to enable tbe ship to 
be patrolled without lanterns. The whole of the lamps 
are fixed in spring holders, as described in our notice 
of the Brush system at the Health Exhibition, to pre- 
vent the filaments being broken by the concussion of 





the heavy guns. The switch-board in the dynamo 
room has six main circuits, two leading to the projectors, 
a third to the forward part of the ship, and supplying 
ninety 10-candle lamps and fifty 20-candle lamps, 
a fourth to the after portion, where there are fifty- 
five 10-candle power and forty-six 20-candle power 
lamps. The others light the citadel where there are 
thirty-one 10-candle power and thirteen 20-candle 
power lamps, and the engine-room, which has sixty- 
eight of smaller and fourteen of the large lamps. 
There are three Victoria dynamos, each driven by a 
Brotherhood engine, either of which can light the 
whole ship. The other two are available for the 
search lights. ‘The installation includes two yardarm 
reflectors, each containing eight 40-candle power lamps, 
capable of being affixed to any part of the rigging for 
coaling and the like. The whole of the installation 
has been carried out by the Brush Company, who 
employ their slow-speed machines in all their ship- 
work, and have given the greatest satisfaction to the 
naval authorities by the excellent manner in which 
they have carried out their contract. The follow- 
ing Table, which we take from the Times, together 
with some of the above particulars, shows the size of 
the various floating installations at Portsmouth : 











Lamps. 
Ship’s Name. Dynamos. Engine. __ Candle- 
| Power. 
Half. Whole. | 
Crocodile .. Edison- Brother- } 
Hopkinson hood 288 96 | 10 and 16 
Malabar .. Edison Ditto 204 min. 
Serapis i . Gwynne 299 101 w «2 © 
Polyphemus Siemens Brother- 220 | 20 
compound hood | 
Colossus Ditto 250 230 | 20 and 10 
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OCEAN STEAMSHIP NAVIGATION. 
To THE Epitor oF ENGINEERING. 

Sir,—A paragraph in the address of Sir Frederick 
Bramwell, at Montreal, revives the interest felt among 
engineers as to what opinion was expressed in 1836, at 
Dublin, and again in 1837, at Bristol, by Dr. Dionysius 
Lardner, on the subject of ocean steam navigation. His 
remarks before Section G at Bristol, August 25, 1837, 
were specially reported for the London Times, and pub- 
lished in that journal August 27, 1837. 

His views, as expressed at Dublin in 1836, are, I pre- 
sume, only.to be found, if preserved at all, in the voliu 
of Transactions of the B.A.A.S. for 1836. He did, in nis 
work on the steam engine, published in 1835. express an 
opinion that practical steam voyages of greater length 
than 2000 miles, would be found impossible, ‘‘ allowing for 
surplus fuel.” Later, in the edition of Lardner’s ‘‘ Popular 
Essays on Scientific Subjects”—London: Longman, 
Brown, Green, and Longman’s, 1852 (but in the text 
brought down only to 1851, p. 234, ‘*. now, 1851,”) 
the question is stated as a commercial question—as to the 
Hever sed of profitable ocean steam navigation ; and a 
etter from John Bourne in a note on pp. 291, 292, 293, 
confirms this view. Presuming that the copy of the Times 
for August 27, 1837, and also the Transactions of the 
B.A.A.S. for 1836 and 1837, are accessible to you, will you 
kindly throw some light on the matter in controversy 
in re *‘Scientific Precision rv. Practical Retrospection,” or 
refer me to some compendious statements of the facts of 
the case. Yours truly, 

J. C. Hoaptey. 


28, State-street, Room 28, Boston, Mass., U.S.A. 
October 6, 1884. 








DOUBLE BUTT STRAP JOINT. 
To THE EpiToR OF ENGINEERING. 

Srr,—On page 348 of last week’s ENGINEERING you 
illustrate and describe a novel rivetted joint for boilers, 
and state that it was invented by Mr. John Thom, of 8, 
Storey-square, Barrow in-Furness. Now I do not wish 
to deprive Mr. Thom of any credit that may be due to 
him, but in justice to myself I must draw your attention 
to the fact that the joint in question was invented and 
patented by me between four and five years ago, as will 
be seen by the specification of my patent, No. 1740 of 
1880, inclosed herewith. 

By giving due publicity to this letter you will oblige, 

Yours faithfully, PrtTER SAMSON. 

Meadow Croft Villas, Sutton, Surrey. 

October 14, 1884. 
To THE EDITOR OF ENGINEERING. 

S1r,—I inclose herewith copy of a paper “‘ On the 
Strength of Cylindrical Boiler Shell,” read nearly ten 
years since, and published in vol. xviii. of Transactions of 
the Institution of Engineers and Shipbuilders in Scot- 
land. An examination of Fig. 9, plate 7, will show that 
it is scarcely correct to describe the joint illustrated in 
ENGINEERING of the 10th inst. as ‘‘a new form of boiler 
joint invented by Mr. John Thom ;” for that figure shows 
the precise distribution of rivets now claimed by Mr. 
Thom as his invention. It is —, however, that Mr. 
Thom’s claim is only for ‘‘ scolloping” the edges of butt 
straps, but this ‘‘scolloping ” was such an obvious answer 
to the objection to wide pitches, that it was suggested at 
the time by the writer of the paper. 

There are some minor inaccuracies in the article which 
it may not be out of place to point out. It is obviously 
incorrect to say that ‘‘ this disposition of rivets permits of 
the minimum of reduction of the cross-section of the 





plate;” for a moderate exercise of intelligence would 
enable any average draughtsman to arrange a distribution 
of rivets leaving a much higher proportion of plate than 
90 per cent. It is equally incorrect to say that “‘ by its 
use a saving of 15 per cent. of the weight of plates can be 
obtained with equal strength ;” this would be the saving 
as compared with joints having about 75 per cent. section, 
but not with those of higher percentage. Thus the for- 
mul quoted are not by any means those “by which the 
strength is computed.” 
Yours faithfully, 
H. MacCott, 
Victoria Engine Works, Liverpool, October 13, 1884. 








RAILWAY BRAKES. 
To THE EpiTtor OF ENGINEERING. 

Srr,—Mr. Martin and I have evidently received some- 
what different impressions from our reading of ‘‘ Express 
Driver’s” letter, for I cannot see therein where ‘“‘ he pro- 
ceeds to condemn every form of continuous brake” except 
the Westinghouse automatic. In my humble opinion he 
simply gives the result of his practical experience with four 
different brakes, and as a result of this experience the 
Westinghouse certainly comes out best. Nor do I see the 
illogical part of the letter, for I am quite with ‘* Express 
Driver” in thinking that the mere fact of being able to 
apply a brake with “‘ one turn of his wrist” is decidedly an 
argument in favour of the brake. 

Vill Mr. Martin still further and more closely inves- 
tigate the Board of Trade returns, and then kindly 
inform your readers what percentage of the 3900 so-called 
failures (occurring between the years 1880 and 1883) were 
absolute failures to act when required? And if he does 
so I think we shall see that a very large proportion of 
these 3900 failures (?) speak highly in favour of the West- 
inghouse system as a silent monitor, ever watchful over 
the safety of the travelling public. 

It would also be interesting to know, if Mr. Martin 
could kindly inform us how many (if any) of the 1074 
failures tell in favour of the different vacuum brakes, 
To any but Mr. Martin, ‘‘ Express Driver’s” reasons for 
not disclosing his name are sufficiently obvious. 

I, and I think most of your readers will be with me, 
fully agree with the “‘ Saturday Reviewer,” that the pre- 
ponderance of evidence is very decidedly against Mr. 
Martin, and I challenge the latter gentleman to de- 
scribe in ‘‘ thrilling” or any other terms, 5 per cent. of 
the 3900 failures (if so he will persist in calling them) 
which could be Lond yide put as against the general effi- 
ciency of the Westinghouse system. 

As to misquoting the Board of Trade returns, these re- 
turns to any unprejudiced observer, show very clearly that 
they “‘ tell fatally in particular instances,” and in a very 
emphatic manner, against the 1074 failures of the vacuum 
brakes, and decidedly in favour (as to general efficiency) 
of the Westinghouse system. 

The very complete answer that is given to the eleventh 
paragraph by the one immediately preceding it, would 
almost lead us to suppose that Mr. Martin had rather re- 
— having penned the former one. First, however, 

et us see what the ‘‘ enormous complication” said to be 
involved by these ‘28 brake patents containing 150 
claims” really means; had Mr. Martin known anything 
about these patents he would have been aware that the 
claims are drafted on what is known to patent agents as 
the American combination clause system, and under this 
method the absolute new matter claimed drops toa very in- 
significant total as compared withthe number of the claims, 
Further, from Mr. Martin’s description one might imagine 
that there were rows of valves upon every carriage fitted 
with the Westinghouse brake. As a matter of fact there is 
only one patented valve, viz., the triple valve, on every 
carriage. There is also a selt-closing release valve (not 
patented I believe) which replaces the former release cock 
on the brake cylinder, and the old leakage valve has been 
done away with. Therefore, with the exception of these 
improvements the Westinghouse fittings on a carriage 
are practically what they were eight or nine years ago, 
and Mr. Martin has again had recourse to his imagina- 
tion for his facts. I have spoken to many drivers (‘* Ex- 
press” included) upon the subject, and though I have 
not yet found any one of them complain about the dangers 
of Mr. Westinghouse’s triple and other valves, I have 
heard numerous remarks from these men (and they are 
the best qualified of all men, in my estimation, to express 
an opinion on the subject), which were, to say the least 
of it, anything but complimentary to some of the vacuum 
brake systems. 

I think that Mr. Martin, who is so fond of the Board 
of Trade returns, might at least be consistent, and refer to 
these returns for information about the triple and other 
valves of the Westinghouse brake. If he does so, he will 
surely find that during the past two or three years very 
little indeed appears to have happened to these valves, 
the returns merely showing a long list of failure of material 
or | with which the brake, as a system, has nothing 
to do. 

In my opinion Colonel Yolland’s report on the Black- 
burn accident was somewhat qualified by the following 
minute, signed by the Right Honourable J. Chamberlain, 
and which accompanied Colonel Yelland’s remarks: ‘‘ On 
the other hand there is evidence that the brake was in order, 
and had acted properly on this journey at the preceding 
stations at which the train had stopped.” Most of your 
readers will remember that this particular report of 
Colonel Yolland’s did not go far towards enhancing his 
fame. 

Had the Midland Company availed themselves of the 
ample provision which Mr. Westinghouse had provided, 
long before the date of the Blaemoor collision, for better 
security in regard to the brake couplings, this accident 
would never had been heard of, and even as it was, had 
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the signalman done his duty, the collision would not have 
occurred. . : 

Mr. Martin, unwittingly no doubt, pays a high tribute 
to the energy and perseverance with which Mr. Westing- 
house always endeavours to effect any improvement in his 
brake system, but Iam afraid it would take many Mr. 
Westinghouses to bring any of the vacuum brakes up to 
a par with the present high state of efficiency of the 
Westinghouse system. It would have been more discreet 
on Mr. Martin’s part to have kept the Euston Sta- 
tion meeting out of the question. Where were the 
“chief locomotive superintendents and engineers” of the 
Great Eastern, North-Eastern, North British, Glasgow 
and South-Western, London, Brighton, and South Coast, 
Caledonian, &c., railways? Certainly not at the meet- 
ing, and perhaps Mr. Martin could enlighten us as to the 
cause of their absence. a 

It is certainly news to me to be told that “it is only 
within the last few years that the defects of the Westing- 
house automatic brake have made themselves apparent 
in actual working,” and I trust that Mr. Martin will 
pardon me for taking his statement cum grano salis ; and 
it must indeed have required a wonderfully inventive 
imagination to have ‘‘discovered that the automatic 
vacuum brakes” supplied by Mr. Martin’s company, ‘‘are 
at least as powerful and efficient as the Westinghouse, if 
not more so, and far surpass it in point of certainty, 
simplicity, and economy.” Judging from prices I have 
seen quoted I very much doubt the economy of Mr. 
Martin’s brake (in first cost) as compared with the West- 
inghouse, and as to repairs perhaps he will substantiate 
his statement by giving us, for, say, twelve months, the 
accounts of a train, fairly representative in its nature, 
on which his brake has been used, and I will fur- 
nish authentic accounts of a similar train on which 
the Westinghouse system has been in use fora like period 
of time, or longer if hedesires it. _ : 

My pecuniary stake in the question is ni/, for I am not 
even a chairman of a brake company, nor am I interested 
to the extent of one single penny in any system of brakes, 
but from a purely disinterested point of view I fully agree 
with Mr. Martin that Parliament should compel the rail- 
way companies to adopt some interchangeable system 
of continuous automatic brakes, and I am fully convinced 
that the almost criminal neglect of the safety of their 
passengers by some of the companies, will not be removed 
until the all-powerful lever of the Legislature is more 
thoroughly brought to bear upon them. 

Apologising for making such an encroachment upon 
your space, f 

I remain, Sir, yours obediently, 
F, 58. SNowbDon. 

14, Brunswick-square, W.C. 

To THE EpiToR OF ENGINEERING. ‘ 

Srr,—I have received from Sir Henry Tylera complaint 
of the publication of my letter of September 25, on this 
subject in your last issue, as it contains the following 
paragraph : . es 

‘‘ Many insinuations have been made against Sir Henry 
Tyler by injudicious advocates of the vacuum brake. All 
that can be fairly said is that all the recommendations which 
emanated from the Board of Trade before he became the 
paid vice-president of Mr. Westinghouse’s company, were 
of such a character that it was supposed (erroneously) 
that no brake could comply with their conditions except 
the Westinghouse.” ; ? 

Sir Henry Tyler has complained to me of the insertion 
of this letter, and has assured me in writing 

1. That while at the Board of Trade, he never recom- 
mended the Westinghouse or any particular brake. 

2. That his voice and pen at the Board of Trade were 
always against compulsory action of any sort on the rail- 
way companies. 

3. That it was only after receiving an offer from Mr. 
Westinghouse to join his company that he resigned his 
appointment at the Board of Trade and made a thorough 
investigation as to the merits of the various brakes and 
consented to jointhe Westinghouse Company. 

He adds, * This special investigation was obviously 
made after, and could not possibly have been made before, 
I received the offer from Mr. Westinghouse to join his 
company.” 

I accept unhesitatingly Sir Henry Tyler’s assurance, 
and of course withdraw the statement which I made, and 
as Sir Henry Tyler considers that it contains some impu- 
tation upon him (a conclusion which I entirely repudiate), 
I apolgise to him for making the statement. 

As Sir Henry Tyler desires that the statement contained 
in my letter of the 25th of September shall be withdrawn 
in the number of ENGINEERING to be published on Friday 
next, I should feel obliged if you would insert this letter. 

I am, Sir, your obedient servant, 
RICHARD B. Martin, 
Chairman, Vacumu Brake Company, Limited. 

32, Queen Victoria-street, London, October 16, 1884, 


To THE EpiToR OF ENGINEERING. 

Sir,—I have read with great interest the valuable 
details contained in your article (page 342) relating to the 
inefficiency of vacuum brakes. The failures which are 
constantly taking place must sooner or later lead to a 
serious disaster. 

In your issue of September 10th I gave details of several 
failures of the ‘‘ two-minute leak-off brake on the Mid- 
land ;” since that date several others have occurred, two 
of which may be of interest to your readers. On the 
12th of September the 11.55 noon from Manchester was 
running at full speed down Sharnbrook Bank (1 in 120) 
when the vacuum pipe broke: the brake being called 
automatic should have stopped the train. A passenger 
riding on the balcony of the Pullman car writes that he 
did feel the brake act for a few seconds, then it released 
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power. What became of the automatic action in this 
case ? 

On Friday last, 10th inst., the second portion of the up 
night Scotch express was worked from Leicester to Lon- 
don with the “‘ two-minute brake.” One of the passengers 
from Glasgow informs me that approaching Bedford he 
felt the action of the brake and quite expected the train 
was coming to a stop, when the brake blocks ceased to 
grind on the wheels and the train ran the full length past 
the station and foul of the junction. 

It has been claimed for the Midland that much atten- 
tion has been given to the question of continuous brakes, 
but these constant dangerous failures do indeed prove 
that further attention should be given to the subject. In 
the two cases mentioned no accident resulted, but is it 
likely that the company will always be so fortunate ? 

I an, Sir, yours faithfully, 
CLEMENT E. STRETTON. 

Saxe-Coburg-street, Leicester, Oct. 14, 1884. 


UNPATENTED INVENTIONS AT EXHIBI- 
TIONS. 
To THE Epitor OF ENGINEERING. 

Sir,—Having in the practice of my profession observed 
that exhibitors of unpatented inventions at international 
and industrial exhibitions, are not generally aware that 
their position is affected by certain provisions of the 
“Patents and Trade Marks Act, 1883,” I beg to point 
out through the medium of your paper that the six months’ 
protection of unpatented inventions so exhibited is no 
longer accorded unconditionally, such protection being 
now obtainable only by compliance with the requirements 
stated in Section 39 of the above-mentioned Act and Rule 
17, of the ‘‘ Patents Rules.” 

Details of the mode of procedure may be obtained from 
the proper official sources of information, or I will supply 
information without charge on application. 

I am, Sir, your obedient servant, 
W. T. WHITEMAN, 
Fellow of the Institute of Patent Agents. 

7, Staple Inn, London, W.C., October 14, 1884. 


AUTOMATIC INJECTORS. 
To THE EpiTor OF ENGINEERING. 

Srr,—In Messrs. Fairburn and Hail’s last letter to you 
we see that they decline our challenge to publicly com- 
pare their injectors with ours, while at the same time they 
still claim to possess all the novel features of our injectors, 
as set forth in your article of September 5th. 

In common fairness to ourselves we must ask to be 
allowed to point out that the challenge now declined 
merely embodied the new features in question, the novelty 
of which had been taken exception to by Messrs. Fair- 
burn and Hall. 

By still persisting in claiming these features, while at 
the same time remaining unwilling to prove their claims 
(which we again challenge) by actual trial, they leave us 
free to draw our own inference. 

We are equally anxious with Messrs. Fairburn and 
Hall that there should be no misapprehension, and this 
must be our excuse to you, Sir, for re-opening the ques- 
tion. 





Yours truly, 
HOLDEN AND BROOKE, 
St. Simon-street, Salford, October 11, 1884. 


MULTIPOLAR DYNAMOS WITH TWO 
BRUSHES. 
To THE EpiTor OF ENGINEERING. 

Srr,—I shall be obliged if you will afford me space for 
the following note in your journal of which I am aconstant 
reader. In your issues of September 19 and 3rd inst., 
you publish letters claiming a ory of the invention, 
in the first place attributed to Mr. Mordey, for reducing 
to two, the number of brushes in multipolar dynamo 
machines. I amthe holder of a patent having the same 
object, and effected by the same means, and my French 
specification bears the date of May 10, 1882. It there- 
fore anticipates that of Mr. C. W. Vincent, which is dated 
May 18, 1882, and which in its turn is prior to the patent 
of Mr. Mordey, of January 24, 1883. 

Yours obediently. 
A. CAzzon, 
Ingénieur des Arts et Manufactures, 
Pont de Claix, Istre, France, October 6, 1884. 

[A hectopolar machine with only one pair of brushes 
was illustrated at page 50 of vol. xxxiii. of ENGINEERING, 
under the name of the Arago disc machine. The arrange- 
ment was not identical with that employed in the 
Victoria and Elphinstone and Vincent machines, 
because since there were eight coils in the armature and 
six magnets in the field, no two coils were, at a given 
moment, of equal potential, but it was suggestive of what 
might be done under the simpler conditions which prevail 
in these later multipolar dynamos, A somewhat similar 
arrangement was patented by Dr. Siemens in 1881,— 
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TRIAL TRIPS AND LAUNCHES. 

Messrs. JOHN Exper Anp Co., Fairfield, Glasgow, 
on the 18th of September, launched a steel twin-screw 
steamer of about 2000 tons gross, and measuring 270 ft. 
by 40ft. by 24 ft. 6G in. She is to be employed in repair- 
ing and keeping in order the new Mackay - Bennet 
Transatlantic telegraph cables. She has a _ double 
bottom on the circular system of construction, di- 
vided into four water-tight compartments for water 
ballast, and this extends right fore and aft. Water 
ballast can also be carried in the cable tank cones. There 
are five water-tight bulkheads, four of which extend to 

















the upper deck, A rudder is fitted at each end of the 


its hold and the train ran on as usual without any brake 





ship, with means of locking the same from the upper deck 
when not required for manceuvring. There are three 
tanks for stowing the telegraph cables, their collective 
capacity being 27,000 cubic feet. All the fittings and me- 
chanical appliances of the ship will be of a very complete 
and efficient character. The vessel will be fitted with two 
sets of compound inverted cylinder engines, each having 
two cylinders 25in. and 50 in. in diameter, respec- 
tively, with piston stroke of 3 ft. The surface con- 
densers will be placed at the back of each engine, the 
water being supplied to them by one of Messrs. W. H. 
Allen and Co.’s centrifugal pumps. Steam will be sup- 
plied by two cylindrical single-ended multitubular boilers 
each fitted with four of Iox’s corrugated furnaces, and 
the working pressure of the steam will be 100 lb. per 
square inch. The vesselis named the Mackay-Bennet. 


The Etruria, which has been built to the order of the 
Cunard Steamship Company, for their service between 
Liverpool and New York, was launched on the 20th of 
September from the yard of Messrs. John Elder and Co., 
Govan, in the presence of some thousands of spectators, 
She and her sister ship, the Umbria, which was launched 
from the same yard last June, are the two largest vessels 
that have yet been constructed by that firm, and are 
larger than any other vessels engaged in the ocean pas- 
senger and mail services. The Etruria is a five-decked 
ship of 8000 tons gross, and measures 520 ft. by 57 ft. 3 in, 
by 41 ft. ; she is to be fitted with a set of three-cylinder 
engines of 12,500 horse-power indicated. The high-pres- 
sure cylinder is71 in. in diameter, and the two low-pressure 
cylinders each measure 105 in. in diameter, the length of 
stroke being 6 ft. Steam will be supplied by nine circular 
steel boilers having in all 72 furnaces (Fox’s patent) and a 
working pressure of 110 lb. per square inch. The accom- 
modation will be sufficient for 720 first-class passengers, a 
portion of which may readily be adapted for steerage pas- 
sengers or troops. 


Crvucris_eE v. BESSEMER STEEL.—Referring to the dis- 
cussion which took place during the recent meeting of the 
Iron and Steel Institute at Chester, on the reading of Mr. 
Seebohm’s paper, u correspondent writes to the Sheffield 
and Rotherham Independent as follows: ‘* With reference 
to Mr. Seebohin’s paper read before the Iron and Steel 
Institute, and the remarks made thereon by Mr. Frank 
Hall, I have instituted very careful inquiries as to the 
number of crucible steel furnaces there are at work in 
Shettield at the present day. I find that there are at least 
30 if not 35 per cent. fewer at work now than there were ten 
or twelve years ago. As those gentlemen stated that the 
output of crucible steel in Sheffield was larger than ever, 
it would be rather interesting to know how it is made, as 
the productive power of each furnace is the same now as it 
was then. Perhaps Mr. Seebohm or Mr. Frank Hall will 
answer this question.” 


THE PurcHasSE-Hirk System.—A company, called the 
Machinery Purchase-Hire Company, has been formed to 
supply plant on a system of deferred payments. The 
idea is, of course, by no means new and is familiar to all in 
its application to furniture. In addition to this the agri- 
cultural implement makers have long been inthe habit of 
selling engines to be paid for by instalments, and a simi- 
lar system has been in vogue with relation to railway 
wagons. The new company requires one-third of the 
amount with the order, and the remainder by quarterly 
instalments extending over a period of from six months to 
three years, the balance bearing interest at 5 per cent. 
until completely wiped out. The plan of obtaining ma- 
chinery on credit may prove convenient in some cases, but 
it carries with it all the dangers of trading with borrowed 
money, with some special inconveniences of its own. The 
address of the company is No, 147, Queen Victoria-street, 


) 
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THE New Cunarp Steamsuip “Umepria.”—The trial 
trip of the steamship Umbria has been a great triumph 
for her builders, Messrs. John Elder and Co., Glasgow. 
The vessel attained the enormous speed of 21 knots, or 
24.182 statute miles an hour, on an experimental run in'the 
Firth of Clyde on the 4th inst., and is said to be the 
fastest steamer afloat. With a large and distinguished 
company on board the went down to Ailsa Craig, and on 
the return trip from the Craig to the Cumbrae light her full 
power was exerted with the above splendid result. The 
speed is, we believe, considerably in excess of that which 
her owners, the Cunard Steamship Company, contracted 
for. Wehope to be able on an early occasion, by the 
courtesy of Messrs. Elder and Co., to give a detailed and 
illustrated description of this noble ship and her engines, 
and therefore it is not necessary to do more at present 
than mention a few of the leading facts. She is a vessel 
of about 8000 tons gross, being 520 ft. in length by 57 ft. 
in breadth, with a depth of 40 ft. to the upper deck. Her 
engines, having one high-pressure and two low-pressure 
cylinders, developed on the trial trip 13,500 horse-power. 
Steam is generated by nine steel cylindrical boilers, each 
having eight of Fox’s corrugated furnaces, or seventy-two 
in all, the total heating surface being 38,500 square feet. 
Her passenger accommodation and her mechanical ap- 
pliances and other fittings throughout are on a larger 
and completer scale than has hitherto been known on an 
ocean steamer, She was contracted for in the month of 
July, 1883, and launched in June, 1884, or in a little more 
than eleven months from the time of the contract ; and 
the trial trip took place in a little over three months from 
the day on which she was launched. The original in- 
tention was to have had her ready for starting on the 
service of the Cunard Company next spring, but the speed 
with which she has been built and fitted out has enabled 
her owners to mark her off and advertise her to start on 
her first outward voyage early next month, 
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Fig. 1 shows, a straight vertical line whereby the angles 
of impact are always obtained near to 90 deg. 

The two other plates were parts of cylindrical turrets 
of about 2 m. outside radius. All three plates were built 
in casemates and supported in a solid manner. The 
dimensions can be seen from the following Table : 

















The Plate. Phy ool Compound, Rolled Iron, 
ne | 
{Hollow cylinder Hollow cylinder 
Shape .. As described < | segment 1.9 m.| segment 2 m. 
(| radius radius, 
(;Total 320 wm. 
Thickness 600 mm. +} and 110 mm.|*+ 450mm, 
\) steel 
Width.. =. 8.6 m. | 2.75 m. 8.7m. 
Length of de- 
veloped curve 5m. 3 m. 5 m. 
Height - 1.45 m. 1.2m. 1.2m. 
Weight 23,000 kilos, 9370 kilos, 21,775 kilos, 
{ 








Gun used, long 15.5 em. on siege gun carriage; projec- 
tile, tempered shell of special steel from the St. Chamond 
Works; weight, 41 kilos.; distance, 15 m.; charge, 
9 kilos. powder S.P. ; velocity, 465 m.; striking energy, 
453 metre tons. 

(a) Firing against the Chilled Cast-Iron Armour Plate.— 
The first three rounds were fired at an angle of incidence 
of 90 deg. on a vertical line 77 cm. to the left of centre of 
embrasure ; the first hit as high as the embrasure centre, 
the second 35 cm. under the first, and the third 43 cm. 
above the first. 

Round 1 caused five slight hair cracks, which were 
enlarged by round 2, whilst round 3 divided the plate in 
two parts by a vertical crack passing through the three 
points of impact. 

Round 4 was fired at an angle of incidence of 75deg., 
60 cm. to the right of, and as high as, the centre of 
embrasure. The result was three slight hair cracks, and 
another which was commenced under the right corner of 
the embrasure and prolonged downwards towards the 
right. It terminated 20 cm, from the lower edge of the 
embrasure. 

Round 5 struck at an angle of incidence of 90 deg., 10 cm. 
above the first. 

The embrasure crack caused by the fourth round was 
prolonged in a sharp curve to the lower edge of the plate. 
A horizontal crack extended from the embrasure through 
the point of impact No. 1 to the left edge of the plate. 
The plate was divided (brisée) into four pieces by these 
cracks. The indents caused by two rounds were 170mm. 
to 175 mm. deep, those by the other rounds 70 mm. to 
83mm. Two projectiles remained entire, the ogival part 
of two broke, and one (No. 4) was crushed. 

(b) Firing against the Compound Plate.—Two rounds 
were fired at the compound plate. The point of impact 
was on a vertical line 68 cm. to the right of centre line. 

Round 1.—The projectile penetrated 14cm. deep through 
the steel surface, and remained there intact, whilst in 
the wrought-iron layer a vertical crack was visible through 
its whole thickness from the upper to the lower edge. 

Round 2 struck 13 cm. deep; the plate then was split 
in two parts. 

(c) Firing against the Wrought-Iron Plate.—Thirteen 
rounds in all were fired at the wrought-tren plate, and, 
with the exception of two, struck on a vertical 60 cm. 
near to the left of the centre line. The first three rounds 
penetrated 205 mm., 200 mm., and 195 mm. deep. The 
fourth round increased the depth of the indent on the 
middle of the vertical, caused by the figs’ round, to 
220 mm., the point broke off and remained in the plate. 
Rounds 5 and 6 did not enlarge this penetration, as the 
projectile broke in striking the pieces Of the other shells 
in the plate. 

Round 7 hit between the second and first rounds, and 
penetrated 350 mm. Three hair cracks from 10 cm. to 
30 cm. long were produced on the back of the plate. 

Round 8 increased the indent of the first, fourth, fifth, 
and sixth rounds to 300 mm. 

Round 9 caused three short cracks on the back, the 
ogival part of the projectile remained in-the plate and was 
removed by the tenth round, which at the same time in- 
creased the indent to 340 mm. ; the width of the cracks on 
the back of the plate was increased to 30 mm. 

The eleventh round struck on the same place, pierced 
through and tore a round piece from the back of the plate 
50 cm. in diameter, and 5 cm. thickness in the thickest 

vart. 
Rounds 12 and 13 were fired with an angle of incidence 
of 75 deg. and 65 deg. on the left side of the plate. 

Result : Slight indents. The projectiles ‘broke up. 

In the report before us of the above experiments 
at the St. Chamond Works, it is concluded that chilled 
cast-iron armour could not resist, even a short time, 
normal and oblique fire; that the compound plates were 
good for ships when they are provided with wood backing, 
but not for turrets and casemates. It is said that the only 
efficient means to protect the latter were rolled iron 

Jlates of the same quality as made by the St. Chamond 
Vorks, 

We, for our own part, have very few words to add 
relative to these conclusions. It was hitherto the rule in 
experiments to try such armour and ordnance against each 
other as were in good proportion, as only under such 
circumstances can results be arrived at demonstrating the 
effectiveness of both. The St. Chamond Works have made 
an exception to this rule, as they fired with a 15.5 cm. gun 
against a rolled iron plate 45 cm. thick, whilst an armour 
plate 30cm. thick would have sufficiently resisted that 
kind of projectile. They exposed this plate to a severe 


trial, as seven rounds were concentrated on one point, but 
the severity of this experiment is only apparent, as three 
rounds struck on pieces of old projectiles, in which case 





the result, according to experience, is a minimum one. 
Had the rounds struck in the neighbourhood of the point 
of impact, the effect would have perhaps been greater, 
as the seventh round shows (350 mm. penetration), and a 
breach quicker attained. We mention this en passant, 
not doubting at all that the plate was of a very good 
quality. 

As, however, part of the press represent the behaviour 
ef the wrought-iron plate as extraordinary, we must 
oppose this opinion, and cannot help saying that those 
critics lack the necessary knowledge of the numerous 
results obtained on practice grounds against armour. 

Similar results as those at St. Chamond take place 
whenever there is an excess of strength on the side of the 
late, and, although the experiments carried out on this 

asis are not numerous, it is always possible to mention a 
few ones wherethe relation between the effect of gun and 
the security given by the armour was such that only a 
great ier of hits on a small surface were able to 
effect a breach. We beg to remind our readers of the ex- 
periment in 1866 at Mayence against Schumann’s gun 
carriage. * 

One of Brown’s rolled iron plates 6 in. (15 cm.) thick re- 
quired to be fired at with fifty-one chilled cast-iron and 
steel projectiles out of the 15cm. gun, with a charge of 61b., 
before a breach could be made, the projectiles were concen- 
trated on a surface of 1 gm. The small energy of the 15 cm. 
projectile then used gave the proportional thin plate a 
similar excess of strength, as noticed at St. Chamond. 
The results of the following experiments were more ad- 
vantageous. In 1870 a Cammel’s front plate of a turret 
was fired at by a 15cm. gun with a 61b. charge.t The 
thickness of the plate, apart from a backing behind of 
12cm., was 21cm. Seventy-four rounds which struck it 
in groups failed to breach the front plate, and only later 
on was it possible to7make a breach‘in the weaker side 
plate. The relation between effect and protection was 
about the same as at St. Chamond. 

We mention these experiments as examples, so as to 
avoid the erroneous idea that the trials at St. Chamond 
have been an important occurrence for rolled iron armour ; 
they only confirm the results of experiments long since 
known. Nevertheless we willingly agree that the 
St. Chamond rolled ‘iron plate was a very good one, 
as it must be, being of the small height of 1.2m. This 
considerably facilitated its manufacture, and we are now 
of opinion that both the above-named English firms or 
the Dillinger Works are capable at any time of supplying 
plates of the same quality. This favourable opinion 
cannot of course be expressed concerning the compound 
plate. That the whole wrought-iron layer, which gene- 
rally remains entire up to the last, of a compound plate 
320 mm. thick, should be torn bya single projectile out of the 
15.5 em. gun, is very remarkable, and that the steel layer 
remained entire until the second round, alters the opinion 
only a little in favour of the plate. 

Even the omission of the wood backing does not explain 
the effect of such a shot, and we think we are therefore 
entitled to say of this experiment that plates of such 
quality are not applicable for turrets or ships. With 
respect to the chilled cast iron we have already partly 
given our opinion, the profile of the plate was most unsuit- 
able and evidently calculated for projectiles of cast iron. 
But even then the constructor has not chosen a suitable 
shape for the armour, for the plate must at least have so 
much curvature that broken pieces of it remain in their 
places by reason of their own weight and not be caused to 
fall off by concussions en or vibrations of the plate. As 
soon as the curved surface of the plate is relinquished the 
chief advantages of chilled cast-iron armour are aban- 
doned and then of course the wrought-iron plate is to be 
preferred. Finally, the extraordinary soft material of the 
chilled cast-iron plate is remarkable; a penetration of 
175 mm., and even any true penetration of the projectile 
(see the profile, Fig. 1) has not yet been observed with 
chilled cast-iron armour. Holes or indents, as if chiselled 
in the surface, have often occurred, but they bave never 
accorded with the shape of the projectile. 

At St. Chamond, however, the first projectile pene- 
trated the chilled cast-iron armour the same as if it was 
a rolled iron plate, and from this we conclude that surely 
the material was too soft. 

Speaking of the conclusions which the St. Chamond 
Works draw from these experiments it is astonishing 
that power of resistance is denied to chilled cast-iron 
armour under an oblique fire. When we reflect that 
only one oblique shot at an angle of incidence of 75 deg. 
struck the plate which caused three slight cracks it then 
seems that that decision is nevertheless a hazardous one. 
The effects of oblique fire require, according to our opinion, 
especially with chilled cast-iron armour, an especial study, 
and to demonstrate this we subjoin two official ré- 
ports of German experiments, whose results differ so 
far from the experiments at St. Chamont that they re- 
quire no comment, 


II. TRIAL AGAINST THE FroNT PLATE OF A CHILLED 
Cast-IroN TURRET FOR TWO 12 cm. GuNs, AT Mr, 
Gruson’s Practice GRrounp AT BucKAU-MAGDEBURG 
ON Feprvary 12, 1884. 

Target (Figs. 2 and 3).—The front plate, weighed 10,700 
kilos,, and was fixed between two wrought-iron plates 
backed with brickwork. The maximum thickness of the 
plate radially measured was 380 mm., the height 1250 mm., 
the width of the curve below was 3159 mm., and above, 
2269 mm. The outside diameter of the front armour to 
which the trial plate belonged was 7280 mm. The bottom 
part of the plate was covered with a glacis composed of 





* See Brialmont, “‘ Traité de Fortification Polygonale,’ 
tome ii., page 283. 

+ See Brialmont, ,“‘La‘{Fortification %& Foss¢s secs,” 
tome i., page 230, 





granite, as shown by the drawing. Protection against 
rebounding splinters was provided in the usual way by a 
screen of wood covered with earth. 
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Object of the Trial.—To try the plate by firing five 
rounds out of the 15cm. Italian gun in order to prove 
if it had the proper dimensions for this armour. Gun, 
Italian 15 cm., G.R.C. (ret), mounted on a Gruson’s 
minimum embrasure carriage c. 80; projectile, Krupp’s 
steel shell, each projectile weighed 38.7 kilos. ; charge, 
7.4 kilos, Fossano powder, 20mm. to 24 mm. ; distance, 
45 m.; initial velocity, about 415 m.; striking energy, 
about 345 metre-tons. 

Round 1,—Krupp’s steel shell unloaded. Depression 
2.04deg. The projectile struck 45 cm. before the armour 
on the glacis rebounded and grazed the plate 16cm. over 
the upper edge of the glacis. Effect, an oblong splash. 

Round 2.—Krupp’s steel shell unloaded. Depression, 
2deg. ; point of impact, 6 cm. to the left near the centre 
line, 6cm. over the upper edge of the glacis; angle of 
incidence, 41 deg. 25 min. The total result was a bright 
splash of 5mm. maximum depth. No hair cracks. 

Round 3.—Krupp’s steel shell unloaded. Point of im- 
pact, 28cm. to the right near the centre line, 8 cm, 
over the upper edge of the glacis; angle of incidence, 
38 deg. 40 min. Effect, an indent of 10 mm. maximum 
depth, four concentrated star-like hair cracks round the 
point of impact, the length of the longest waslicm. Be- 
sides this, after the third round two hair cracks of 10 cm, 
length were observed on the second point of impact. 

Round 4.—Krupp’s steel shell unloaded. _ 
2 deg. ; point of impact, 32 cm. to the left of the centre 
line, 4cm. above the upper edge of the glacis; angle of 
incidence, 40 deg.” Effect : The projectile grazed the upper 
edge of the glacis and caused a hole in the granite 7 cm. 
deep, also an indent on the plate 10 mm. maximum depth. 
Four short hair cracks one of which connected the points 
of impact 4 and 2. 

Round 5.—Krupp’s steel shell unloaded. Depression, 
2 deg. ; point of impact, 9 cm. to the right of the centre 
line, 6 cm. above upper edge of the glacis (between hits 
2and 3); angle of incidence, 41 deg. 30 min. Effect: 
Indent, a sharp chiselling inside of 8 mm, maximum 
depth, below to the right aslight indent 5mm. deep. 
Two fine hair cracks. The effect of the sixth shot seemed 
to be greater than the others, 


SuMMARY, 


The resisting power of the plate was thus proved to be 
quite sufficient and the dimension chosen to be correct. 
Only one of the small hair cracks could be probed and 
was found to have an average depth of 30 mm. and a 
maximum of 45 mm, 

The projectiles broke up, the same as in former trials, 
in small pieces ; these were of unusually hard material and 
a file had no effect upon them. 

We forego for the present to compare the results of this 
and the F'rench experiment, and give the report of another 
trial, which shows more distinctly the influenee of the plate 
profile and the angle of incidence, 


IIT.—Triat AaGaAtnst A Har or A Covun PLATE OF A 
CuILLED Cast-IRoN TuRRET FOR TWO 36.5 OM. GuUNs, 
aT Mr. Gruson’s Practice GROUND AT Buckavu- 
MAGDEBURG ON May 26 AND 28, 1884, 


Olject of the Trial.—To try a half of a cover plate of the 
armour turret already mentioned by four shots out of a 
Krupp’s 25 calibre long 30.5 cm. gun. 

Taryet(¥ ig. 6).—The trial plate of 47,500kilos, weight and 
320 mm. smallest thickness. The plate was fixed, accord- 
ing to its position in the turret, in a half ring of strong 
wrought-iron plates; the other half of the cover plate 
was supplied by a strong abutment plate backed with 
brickwork, the ring plates were fastened by means of 
ribs into a brickwork foundation. In order to obtain a 
greater angle of incidence the trial plate was not fixed 
horizontal y but at an inclination of 5 deg. There were 
a number of small hair cracks in the trial plate which 
were closed with steel wedges. 

Further, there were three holes in the plate 12cm. in 
diameter, in which the eyes are fixed for moving the 
plates. Protection against rebounding shell splinters was 
provided in the usual manner by a screen of wood covered 
with earth. Gun, Krupp’s 25 calibre long 30.5 cm. 
mounted on a Gruson’s minimum embrasure carriage 
c. 80; projectile, Krupp’s 3.5 calibre long steel shell 
unloaded, weight about 445 kilos, ; charge, 80 kilos. P. P. 
c. 80; distance, 29 metres; final velocity, 345 metres; 
striking | 2700 metre tons. 

Round 1,—V eight of projectile, 443.8 kilos. The gun 
was fired with 5 deg. 6 min. depression; angle of inci- 
dence, 24 deg. 14 min. ; point of impact, 50cm. to the 
left of the centre line, 34 cm. from the round edge of the 
plate (see Fig. 3). Effect: Indent 22mm. - with 
scales 58 by 29 greatest extension. A radial crack a(Fig. 4) 
appeared to go through the plate, beginning on the point 
of impact and extending 62cm. from the straight edge 
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of the plate. Three hair cracks b, c, d. The projectile 
broke up into numerous pieces, the same as in later experi- 
ments. 

Round 2,—Weight of projectile, 446.5 kilos. ; depres- 
sion, 4 deg. 25 min. ; angle of incidence, 19 deg. 35 min. ; 
point of impact, centre line of the plate, 126 cm. from the 
round edge of the plate. Effect: The shot struck the 
middle erecting hole and caused an indent on the upper 
half 10 cm. deep, round this was a scaling off of 30 cm. by 
54 cm. greatest extension and smallest depth. 

Crack b prolonged itself to the right as far as the round 
edge of the plate. A newcrack e proceeded from the point 
of impact upwards to the right 64 cm. under the straight 
edge of the plate. Hair crack 40 cm. long, g in a sharp 
curve crossing the crack a, h32cm.long. Back of the plate: 
Crack a showed itself as going through from one ae of 
the plate to the other, Fig. 5. Crack e which ran on the 
surface of the plate under the straight edge, began on 
the inside on the straight edge, extended to the middle 
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The trial had to be discontinued after the sixth round, 
as the earth bank for stopping the projectiles had re- 
ceived so much injury that it no longer afforded sufficient 
security for stopping them. 


Summary, 

The armour plate had now showed more than sufficient 
resisting power in case of an attack, as the projectiles 
could never strike at such a great angle of incidence as in 
the last trial, and the dimensions chosen proved to be 
quite sufficient. 

The advantages of the eurved surface were rendered 
conspicuous ; for example, the fourth shot struck a piece 
already separated from the plate, and could not drive it 
inside, notwithstanding that the resisting powers of the 
dome-shaped form were already reduced A the cracks in 
| the ground plate. The sixth shot also struck a piece 
—— separated by cracks without being able to force it 
| inside, 
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hole for erecting, and ran in a zigzag tothe round edge of | 


the plate. Crack f extended nearly radially from the 
middle hole for erecting purposes to the straight ede of 
the plate. Length 97cm. The direction differs consider- 
ably from those cracks on the upper side of the plate. 
Crack g visible on the inside as far as crack a. <A radial 
crack, which was seen before the firing in the middle 
plate of the butt ring, was enlarged, and the plate had 
sunk 14mm, _ Projectile shattered. 

Round 3.—Weight of projectile, 444.6 kilos ; depression, 
4 deg. 42 min. ; angle of incidence, 22 deg. 52 min. ; point 
of impact, 72 cm, to the right of the centre line, 70 cm. 
from the round edge of the plate. Effect: An oblong 
splash. A crack i proceeding from the point of impact 
to the right and running intocrack e. Three short cracks, 
k, 1, m, the latter proceeded to the round edge of the plate. 
Crack a se all upwards towards the left, ran 10 cm. 
under the straight edge. Inside of the plate: Crack i 
visible in its entire length, crack / united with d on the 
inside, separated, as shown in Fig. 5, a segment of 
the plate. Crack m went through the plate, appeared to 
be united with k. Projectile shattered. 

Round 4.—Weight of projectile, 445.1 kilos, ; depres- 
sion, 4 deg. 45 min. ; angle of incidence, 23 deg. 25 min. ; 
point of impact, 28 cm. from the centre line, 45 cm. from 
the round edge of the plate, between hits one and three. 
Effect : The shell struck the segment loosened by the third 
round, and caused, beside a splash, a scaling off on the 
point of impact upwards, towards hits one and three, as 
shown in the engraving. New cracks n, 0, p, in thin 
curves to the edge of the plate 4 prolonged as far as point 
of impact 1. The piece of the plate close to crack b was 
oneal on the right hand 35mm. An examination of 
the crack showed that it ran in an oblique direction inside 
of the plate towards the round edge, but was not visible 
on the ok of the plate. Back of the plate : The fourth 
round had caused no new crack, but the piece circum- 
scribed by the cracks 7 and d had sunk. The sinking on 
the left hand was 150 mm., in the middle 14 mm., and on 
the right hand 10mm. The piece separated stuck fast 
in the joint. Projectile shattered. 

As the plate seemed to be still entirely capable of re- 
sistance, the trial was continued on the 28th of May. 

Round 5.—Projectile: Krupp’s flat-head shell. Dia- 
meter of the flat part, 137 mm. ; weight, 445 kilos. ; de- 
pression 3 deg. 48 min. ; angle of incidence, 12 deg. 18 min. ; 
point of impact, 106 cm. to the left of the centre line, 
60 cm. from the straight edge of the plate. Effect: An 
oblong indent 10 mm. deep without scales, three cracks, 
q, 7, 8 Back of the plate: The cracks, gq, 7, 8, were 
also visible at the back. The crack in the middle of the 
bedplate was enlarged. The piece separated by the cracks 
land d had sunk about 25 mm. deeper, but still stuck fast 
in the plate. Projectile shattered. 

Round 6.—Projectile, Krupp’s flat-head steel shell ; 
weight, 445 kilos. ; depression, 3deg. 44min. ; angle of 
incidence, 13 deg. 14 min. ; point of impact, centre line of 
the plate 84 cm. under the straight edge. Effect: An 
oblong depression without scales ; two fine cracks ¢ and u ; 
crack f lengthened. Back of the plate: Crack f pro- 
longed to the edge ; cracks 0 and u visible on the back ; 
the loose piece had not sunk any deeper; projectile was 
broken up, 


The “ chill cracks” proved to have no influence on the 
resistance of the shield, as the cracks caused by the pro- 
jectiles were produced and prolonged independent of these. 

It was interesting to notice the great influence the angle 
of incidence had upon the effect of the fire. 

The effect of the shot on the base part of the plate was 
greater than that of rounds 5 and 6, notwithstanding the 
latter hit the plate when it was in a weaker state. 

It appears the projectiles strike with the bottom, as 
soon as the ogival part has touched the plate, and to this 
in a great extent may the effect be ascribed, and is all the 
more violent the greater the angle of incidence. 

he greater angle of incidence caused by the slanting of 
the plate and the depression of the gun should in attack 
more than equalise the stronger charge of powder. The 
violent striking of the base of the projectile explains why 
these were all shattered, which, with the quality of 
Krupp’s steel and the simple deflection on the ogival part 
would have been surprising. 

If objection is made against the firing at the ‘‘front” 
plate, that the energy of the projectiles was 100 metre- 
tons less than that of the projectiles at St. Chamond 
(N.B. the German plate was | se more than one-third 
weaker than the French one), this objection disappears 
with regard to the experiment on the cover plate, in 
which the energy fired against the latter was six times 
greater than that of the French projectiles. The plate 
was in its thickest part one-third, and in its weakest part 
one-half, thinner than that of St. Chamond. 

The resistance which the armour opposed to the shots 
fired against it proved that the latter had a considerable 
surplus of strength. The cracks remained in consequence of 
the curved construction—that is, from the pressure there- 
of, entirely closed, and appeared on the surface to be hair 
cracks, although they had gone through the entire thick- 
ness of the plate. Small separate pieces which were 
struck by the shots remained fixed with extraordinary 
firmness in the joints, so that, according to the opinion of 
the Trial Commissioners, the cracked part of the plate 
would have been — of withstanding several shots. 
The right and left third part of the plate was as good as 
completely intact, and therefore capable of withstanding 
a heavy fire. This trial isin more than one respect im- 
portant. As already mentioned, it was thought that 
glancing shots had an especial destructive effect against 
chilled cast armour, and the covers were always regarded 
with mistrust. The trials at Buckau have quite re- 
moved these objections, as the diameter of the plate, 
6.4 m., was a minimum one compared to the side plate 
formerly fired at, and it afforded, notwithstanding, a more 
than sufficient power of resistance. But objection can be 
raised that at St. Chamond a front plate was fired at, 
and that the results obtained from the trials against a 
cover plate can have no relation whatever to the first 
named. 

This objection is correct. In that case an armour dome 
with a profile where the greatest angle of incidence for 
the projectile is 24 deg. is not available, because inside it 
there would be no room for a gun. We have for this 
reason placed the firing against the ‘‘ cover” before that 
of the ‘‘front” plate where an angle of incidence of 
46 deg. 20 min. took place. If the effect of this shot is 
considered, then the conviction will be obtained that an 








angle of incidence of 46 deg. is the most favourable one 
for the armour. The effect of the five 15 cm. shells fired 
against the ‘“‘front” plate consisted only of a few hair 
cracks hardly visible with the naked eye ; one of the last 
of these hair cracks was measured by a probe and found 
to be 45 mm. deep. It should also not be forgotten that 
the upper part of the front armour was not supported, 
whilst a dome forms a completely closed arch. 

The construction of dome-shaped armour with the 
greatest angle of incidence conceived of, viz., 45 deg., now 
offers no special difficulties. The inside of the turret is 
not touched at all by the alteration of the profile, and the 
superior results obtained in firing out of the 28 cm. chilled 
cast-iron armour turrets at Pola can thus also be re- 
ferred to the armour turrets with flat profiles. 

When we reflect that the steeper profiled “side ” plate 
of the 30.5 cm. turret fired at on the 22nd of October, 
1883, at Buckau, was not breached until it was struck by 
the fourth shot hitting the Achilles’ heel of this construc- 
tion, that is, the bottom diminution of the profile, we 
arrive at very favourable conclusions of the resisting 
powers of chilled cast-iron armour with a flat profile ; 
these conclusions are certainly directly opposite to those 
of the works at St. Chamond as normal shots to which 
the French plate was exposed, are impossible with the new 
armour. Against oblique fire chilled cast-iron armour, 
however, is capable of resisting in a high degree, so that 
the conclusion of the St. Chamond Works must in this 
respect be considered as wrongly drawn. 





THE VAPOURS OF HEATED IRON. 
The Spectroscopic Examination of the Vapours Evolved on 
Heating Iron, &c., at Atmospheric Pressure.* 
By Mr. Joun Parry, Ebbw Vale. 


METALLURGISTS favoured with opportunities of ob- 
serving the behaviour of metals whilst being heated or 
fused, are of opinion that the fumes usually seen are due 
to the volatilisation of the metal itself, or of some more 
volatile constituent. 

In casting alloys of the more fusible metals, this disso- 
ciation or volatilisation is an accepted fact, and is usually 
considered when adjusting the proportions of the consti- 
tuents. Alloys of the more infusible metals, such as iron, 
manganese, nickel, cobalt, &c., have not been studied ; 
but those who have observed the behaviour of crude iron 
and steel whilst being fused, or otherwise manipulated at 
high temperatures, have noted that, in addition to the 
well-known evolution of gas, fumes are given off, which 
has led to the inference that, as before stated, some more 
volatile constituent is being evolved; and Professor 
Ledebur asserts that even iron is volatilised. The 
chemical composition of a metal may therefore be 
changed, presumably, within certain narrow limits. It 
may be that crude iron is slowly dissociated, and certainly 
at the high temperature of the Bessemer process iron is 
volatilised, and may be seen far above the mouth of the 
converter, forming a red cloud, quite unlike ordinary 
smoke or vapour. 

The spectroscopic examination of the flames issuing 
from blast and other furnaces shows only continuous 
spectra, with but few lines, very similar to the spectrum 
of the ordinary Bunsen flame, with the exception of the 
Bessemer flame, which gives the carbon spectrum, to- 
gether with (according to some observers) that of man- 
ganese. 

I have, however, found that many of the metals are 
volatilised at a comparatively low temperature, but give 
only continuous spectra when examined in the flame. 
The vapour requires the intense heat of the electric spark 
to be passed through it to insure complete dissociation, 
and consequent production of the usual line spectra. (A 
list of metals thus tested is given on the next page.) 

Spiegeleisen fused in a crucible evolved a fume in which 
I detected zinc, copper, manganese, calcium, and, with 
less certainty, magnesium. 

Bessemer pig iron, similarly treated, gave copper, man- 
ganese, calcium, and either lead or arsenic, as well as 
See with a flame resembling that of carbonic 
oxide. 

Bessemer pig iron burnt in a stream of oxygen at a dull 
red heat gave copper, manganese, &c., as before, but 
more intensely ; also a great number of lines which appear 
to be derived from iron. This spectrum requires careful 
study, and, when developed, may throw some light on the 
reactions occurring during the Bessemer blow. 

Spanish iron ore reduced in a crucible with charcoal, at 
a heat sufficient to form a button of fused metal, evolved 
zinc, copper, and manganese. 

It is therefore probable that matter may be evolved 
during the ordinary heating processes in the manufacture 
of iron and steel, as previously explained, but giving no 
visible indications of the fact, in consequence of the heat 
being sufficient only to volatilise without effecting disso- 
ciation. 

With my present limited experience, I am of opinion 
that the actual quantity of matter evolved from iron, 
steel, &c., is very small, and not at all likely to affect the 
quality of the coarser kinds of iron and steel, although it 
may otherwise when a material of even quality and 
great purity is required. 

The germ of the foregoing is to be found in the recent 
work of spectroscopists, more especially of Mr. Lockyer, 
who, in his “‘ Studies in Spectrum Analysis ”—a volume 
abounding with suggestions which should, in my opinion, 
be carefully studied by those practically engaged in the 
iron manufacture—says, ‘‘ Depend upon it, that as spec- 
troscopy becomes the daily work of ironfounders and the 
like, it will be found to be bristling with scientific truth 
which may be used in these practical applications.” 





* Paper read at the Chester meeting of the Iron and 
Steel Institute, 
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Notes.—Spanish iron ore evaporated to dryness with 
hydrochloric acid. The dried chlorides were carefully 
and gradually heated in the blowpipe, and copper, zinc, 
calcium, barium, lead, silver, and manganese lines succes- 
sively detected in volatilised chlorides. At the highest 
obtainable heat, iron lines are seen. : : 

The impure ferric chlorides, obtained by digesting steel 
or iron in hydrochloric acid and evaporating to dryness, 
heated as above, shows—first, copper and calcium ; second, 
manganese ; next, with less certainty, chromium and 
magnesium. On increasing the heat, the iron spectrum 
is vividly seen. ; 

Steel or iron filings, mixed with ammonium chloride, 
and heated also, gives the foregoing series of spectra, 
which last longer, and may be repeated by successive 
additions of the chloride. 

Very fine spectra of sulphur and phosphorus may be 
obtained by slightly parse either, on a moderately hot 
slate of iron, placed just below the spark from the coil. 
ons of the lines have been detected in the fumes evolved 
from iron and steel. 


Notes on the Volatility of the Metals in Heated Crucibles, 
Fletcher's ‘‘ Injector Blowpipe” Used. 


Thallium ... Very volatile. Flameand spark spectrum, 
Arsenic... as Spark spectrum. 
Copper... 9 Volatilised from most 


metals. Flame and spark 
found in most metals. 
Cadmium... Easily volatilised. Spark spectrum only. 


Zinc ” ci 9 oe 
Bismuth Volatilised at highest red heat. Ditto 
Antimony... Easily volatilised. Ditto. 
Potassium... = Flame and spark spec- 
trum. 

odium ... ° Ditto. 

Tin ... ,Volatilised at highest temperature of blow- 
ipe. Spark only. 
Lead Vilatilised at lower temperature than 
tin. Ditto. 

Silver .. Not volatile. Copper spectrum seen. Ditto. 
Gold... an . mS 
Chromium ai ” wh 
Manganese Volatilised with difficulty. Ditto. 


Aluminium Volatile. 


Selenium... Very volatile. Spectra require further 


study. 

Tellurium Ditto. ; 

Phosphorus Easily volatilised on hot plate. Good spark 
spectrum. 

Sulphur ... Ditto. 


Notes of Experiments on the Spark Spectra of the Chlorides 
of the Metals and Alkalies Volatilised at Atmospheric 
Pressure. 

The chlorides of lithium, strontium, copper, and calcium 
are volatile in the flame of an ordinary alcohol lamp, 
showing the characteristic spectral lines in the spark 
about lin. above the flame. 

Zinc, barium, copper, and magnesium chlorides are also 
faintly seen. Query about arsenic? Filter-paper moistened 
with zine chloride and placed in the alcoholic flame gave 
the line W. L. 4809. ; 

Steel filings, mixed with ammonium chloride and 
heated—copper and manganese first appear, next calcium 
(zinc ?), next iron spectra; after heating thirty minutes 
only, one copper and two manganese lines are seen. Iron 
lines nearly gone; calcium seen. Further heated thirty 
minutes, only calcium ; traces of copper flashing out. 

Spiegeleisen as above; in addition, magnesium seen; 
brighter spectrum throughout. 

ulphur heated on plate with spirit lamp, spark above 
gave vivid spectrum of sulphur. Phosphorus as above. 

Copper chloride mixed with ammonium chloride and 
heated with spirit lamp in a glass tube 20 in. long, copper 
distinctly seen in the spark at the top of the tube. 

Impure steel chlorides, as above, heated in glass tube 
4 in. long, spark at top, calcium first seen, copper, next 
manganese group. After heating some time, only calcium 
and copper were visible. 

Ordinary nickel, cobalt, bismuth, tin, and antimony, 
show copper spectrum when heated. All metals hitherto 
tested evolve copper. 

Query zinc in steel? 

Query magnesium in spiegel ? eg gg line of mag- 
nesium seen on edge of nitrogen line, W. L. 5712. 

Compared this line with ay ee by clamping cross 
wires down on it; magnesium line distinctly seen on edge 
of nitrogen, W. L. 5712. ; 

It may be inferred from the results herein given, and 
from those previously published in the Journal of the In- 
stitute, that the foreign elements present in iron may be 
divided into two groups: 

First, alloys, solidified solutions of one metal in another, 
such as iron with hydrogen, carbon or combinations of 
iron and hydro-carbons, copper, manganese, &c. These 
are more or less dissociated in accordance with the 
temperature and time of exposure to a given heat. 

nd, other combinations with iron, of which sulphur 
and phosphorus may be considered typical, in which dis- 
sociation is not effected at a temperature less than that of 
the induction coil spark and electric arc. 

A third —~ may be imagined in which the foreign 
element (according to Deville) is intermolecularly dispersed 
throughout the metal. Carbonic oxide may thus exist in 
iron and steel. 

I venture, therefore, to suggest that, in addition to the 
ordinary estimation of carbon, sulphur, phosphorus, &c., 
in iron and steel, the amount of iron oxide should be 
determined, and the hydrogen and carbonic oxide evolved 
on heating in vacuo (at a certain fixed temperature to be 
hereafter determined), should be given in volumes of the 
metal tested ; in other words, that one cubic inch of metal 
evolved by cubic inches of hydrogen and carbonic oxide. 








NOTES FROM THE SOUTH-WEST. 

South Wales Coal and Iron.—The shipments of coal 
and iron from South Wales ports in September were 
again large. The foreign cal Enea from Cardiff 
were 607,220 tons; Newport, 143,397 tons; Swansea, 
79,945 tons; Llanelly, 6171 tons. The shipments for 
September, 1883, were: Cardiff, 523,704 tons ; Newport, 
127,897 tons; Swansea, 87,454 tons. The coastwise ship- 
ments last month were: Cardiff, 88,930 tons ; Newport, 
100,643 tons ; Swansea, 59,135 tons; Llanelly, 1890 tons. 
For September, 1883, the shipments were: Cardiff, 84,097 
tons; Newport, 87,354 tons; Swansea, 58,749 tons; 
Llanelly, 1296 tons, The iron shipments last month were: 
Cardiff, 884 tons ; Newport, 4528 tons ; Swansea, 53 tons. 
From Cardiff were also shipped 6244 tons of coke and 
13,688 tons of patent fuel. From Newport were also 
shipped last month 152 tons of coke. 


New Colliery Undertaking.—On Monday a number of 
gentlemen assembled on the Gellyhir estate, situate to 
the south of Nelson, and about two miles from the Ystrad 
Mynach Junction of the Rhymney Railway, for the pur- 
pose of witnessing the cutting of the first sod of a pro- 
nosed new colliery. Among those present were Mr. A. 

litchell, civil engineer, Hergoed ; Mr. W. Harris and 
Mr. T. Freeman, colliery proprietors, Maesycwmmer ; 
Mr. S. R. Baker, surveyor, Caerphilly ; Mr. KE. Edwards, 
Penwain House; Mr. Love, contractor, Maesyewmmer, 
&e. The undertaking is promoted by Messrs. Mitchell, 
Harris, and Freeman, the organisers of the Gwerna 
Colliery at Maesycwmmer. The taking consists of 600 
acres of the celebrated tse seam. The minerals 
have been obtained from Windsor, Mr. G. W. G. Thomas, 
The Heath; and Mr. W. Rees, Penwain. The output 
tonnage is estimated at 10,000 tons per acre, which will 
be worked by a level. The coal is 6 ft. 3 in, in thick- 
ness, opening to the rise. It appears that borings have 
been taken, which necessitate a pit of only 30 yards in 
depth to obtain the coal, which will be conveyed by an 
incline half a mile in length on tothe Llancaiach branch of 
the Taff Vale Railway. The contract has been entrusted 
to Mr. Love, Maesycwmmer, and it is anticipated that 
coal will be obtained in a few months. 


Water Supply at Cardiff.--A meeting of the Water 
Works Committee of the Cardiff Town Council was held 
on Friday. <A letter was read from Messrs, Britton and 
Co., solicitors, Bristol, asking whether the council would 
be prepared to compensate Mr. A. Krauss, contractor, for 
not having accepted his tender for the Llanishen contract 
in spite of the fact that it was the {lowest sent in. The 
town clerk wasinstructed to inform Messrs, Britton that 
the committee could not fora moment entertain the pro- 
position, 

Bristol Docks.—At the last meeting of the Bristol Town 
Council the Docks Committee reported that 625,000/. 
Corporation stock had been issued, and that they had 
appointed Mr. F. B. Girdlestone, who had acted as 
manager of the city docks for upwards of nine years, to be 
general manager of the dock undertaking of the corpora- 
tion. Notice had been given to the various officers of the 
Portishead and Avonmouth Docks to terminate their ser- 
vices, with an intimation that such of them as might be 
required would .be open to re-appointed. Mr. J. Dixon, 
the manager of the Avonmouth Company, however, had 
been given three months’ notice to terminate his engage- 
ment, ‘The committee also informed the council of certain 
changes which they recommended in the dues. A discus- 
sion, lasting several hours, took place with reference to 
the appointment of Mr. Girdlestone ss secretary and 
manager; but in the end the council approved of the 
ppt by a majority of 29t022, They also approved 
of the recommendations as to dues. It was resolved that 
plans and tenders for new dock offices should be invited. 


Cardiff.—Some steam coal shippers have remained busy, 
and collieries are reported to be working with fair regu- 
larity. Prices do not show much fluctuation, and those 
currently quoted for the best qualities are still from 10s. 
to lls. per ton. The small coal market is still quiet. In 
the house coal trade a better tone has continued ; cold 
weather is having the usual effect upon this branch of 
local commerce, Last week’s shipments comprised 
133,212 tons of coal, 410 tons of iron, 3750 tons of patent 
fuel, and 800 tons of coke. From Bilbao there arrived 
4800 tons of iron ore, and 1674 tons came to hand from 
other sources, 


The Caerleon Tin Works,—These works are being re- 
started. 


Newport.--The steam coal trade has been fairly well 
sustained. Some of the collieries have not worked quite 
so well, but this may no doubt be attributed to some ex- 
tent to unfavourable winds having retarded the arrivals 
both of steam and = raffic over the Ponty- 
pridd and Caerphilly Railway is increasing. The iron 
market continues in a depressed state. Last week’s coal 
clearances amounted to 62,365 tons. From Bilbao there 
arrived 11,710 tons of iron ore, and 5150 tons came to hand 
from other sources. 





THE Frencu Coat TRADE.—In the centre of France, as 
well as in the basin of the Loire, the deliveries of coal are 
not very important at present. Quotations have been, 
however, generally well maintained. 





THE PLumBers’ Concress.—Arrangements have been 
made for the holding of a conference in connection with 
the ‘Plumbers’ Congress” at the Technical Institute, 
Health Exhibition, South Kensington, on the 20th inst. 
The mayors of forty of the principal towns in ye oer 
have already accorded their co-operation to this object, 
and many of the leading practical plumbers in and about 
London are giving their assistance, 





‘“*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 
Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT SPECIFICATIONS PUBLISHED 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price ; none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E,.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed to H. Reaver Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cijication is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt of a plete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act, 





DYNAMO-ELECTRIC MACHINES, 


131. H. J. Allison, London. (f. N. King, Dayton, 
Ohio, U.S.A.) Electro-Dynamic Machines. (6d. 13 Figs.)— 
January 1, 1884.—Referring to the illustration, the series of 
wooden discs B are secured to the shaft A by means of supporting 
discs and a circular series of tie-rods D. The supporting discs are 
secured upon the shaft by means of metallic oy E provided 
with inwardly projecting hubs. The core of the armature is 
formed ofa series of wire rings F omnes in U-shaped metallic 
loops, and pierced with holes through which the rods D pass. Air 
spaces are formed between each of the coils F, and between the 
inner periphery of the metallic loops and the wooden core B, and 
air conduits H connected with these latter spaces pass through the 
supporting discs. The ends of the armature are closed by 
metallic plates. The transverse longitudinal coils I are wound 
between the U-shaped loops, air spaces connected with the conduits 
H being formed between cach of the coils. By the above construc- 
tion an efficient circulation of air is maintained. Each portion of 
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the commutator consists of a ring formed in twosegments, These 
rings are connected together by bolts; two bolts pass through all 
the rings, and are ey connected to the terminals of one 
section of the armature, and, through washers having projections 
bearing respectively on the two segments of the first riny, with 
the first commutator ring ; two other bolts pass through all the 
rings except the first, and connect the second ring to a second 
section of the armature; similarly the other rings are connected 
to their respective sections, there being two bolts for each com- 
mutator ring. Brushes bearing upon the rings are connected 
together in series. In order to short-circuit the armature coils as 
they the neutral spaces, the commutator sections are made 
half the breadth near their neutral parts and segmental tenons, on 
a metallic disc fitted on but insulated from the commutator shaft, 
fit into the spaces so formed, but are insulated from the commu- 
tator segments. The ae ers from the commutator seg- 
ment by the brush to the metallic disc, and so to the other com- 
mutator segment, thus short-circuiting the armature coil. (Sealed 
September 19, 1884). 


974, S. Pitt,Sutton,Surrey. (L. W. Stockwell, Cleveland, 
Ohio, U.S.A.) Motors. [8d. 9 Figs.) January 8, 
1884.—The fleld-magnet A is supported a end pieces of the casing 
Band has inwardly projecting poles. etwo armature magnets 
p bel gate their cores arranged at right angles to the armature 
shaft and to each other, and their greatest width is parallel to 
the armature shaft. The poles of these magnets are enlarged to 
present the arc of a circle and revolve in close proximity to the 
curved pole-pieces, The magnets are each wound continuously 
in the ordinary way, and are ted to opposite plates of the 
commutator. The armature shaft has ite bearings in the end 
pieces of the casing B, and carries near one end a vulcanite hub M 
upon which the commutator plates are arranged. An insulating 











ring N is mounted on the end of the hub M adjacent to the arma- 
ture. The commutator plates are let into grooves in the hub M, 
and are held in place by the ring N through which the ends of the 
armature coils pass, and are clamped in contact with the plates 
by screws passing through the ring. Two brushes bear, as shown in 
Fig.1, upon each side of the commutator, so that each magnet is only 
cut out whilst passing the neutral points. The commutator brushes 
are carried on insulated posts projecting through the end plate 
and supported on a switch lever. ntact plates connected with 
these posts, and mounted on the lever, bear on semicircular plates 
connected to the binding posts E,F. When the contact plates are 
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between the semicircular plates the armature coils are short- 
circuited, the current passing from the post D through the field 
magnets to the post E, and hy the semicircular plates, which are 
connected by the contact plate, to the post F. By turning the 
switch lever from this position in one or the other direction, 
the current may be sent through the armature so as to cause it to 
revolve in the required direction. The armature and field magnet 

les are so shaped “that as the armature pole approaches the 

le of the field magnet or moves part way across its face, a rela- 
tively larger area of the field magnet and armature will be brought 
into proper magnetic relation to urge the rotation of the armature 
with increased power until the dead point is reached,” the pole- 
piece being wider at one part than at another. (Sealed September 
5, 1884). 

1584. J. Rile 
aamo-Electric 


Alfreton, Derby. Magneto or Dy- 
achines. (6d. 9 Figs.) January 17, 1884. 


—The armature consists of a solid piece of metal B formed with 
projections A, terminating in pole-plates, on each side. The pro- 
ections A are first wound with insulated wire until the coils are 
ievel with the pole-pieces and the parallel spaces around the body 
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are then wound as in the ordinary ring armature. These two sets 
of coils may be joined together and connected to the usual form of 
commutator or be connected to separate commutators. The com- 
mutator segments are secured by screws to insulating plugs 
screwed into the annular metallic body of the commutator and 
are insulated from the body. (Accepted September 2, 1884). 


SECONDARY ELECTRIC GENERATOR. 


9982. C. D. Abel, London, (C. Zipernowski and M. 
Deri, Buda-Pest, Austria). eg and Distribu- 
ting Electric Currents. [6d. 1 ig.) July 9, 1884.—This 
consists of a motor and a generator mounted on the same base and 
having their shafts coupled together. The field magnets of the 
motor and g tor are bined in one system. The wires 
forming the armatures of the motor and generator may be wound 
on the same part of the construction, The current from thesecon- 
dary generator is regulated by means of its speed by putting it in or 
out of circuit with the primary current. A time measuring —. 
ratus may be employed to measure and record the expended 
electricity, or the number of revolutions of the secondary gene- 
rator may be recorded. (Accepted August 12, 1884). 


PRIMARY ELECTRIC BATTERY. 


199. R. Applegarth, London. Voltaic Batteries. 
{2d.] January 1, 1884.—The negative electrode consists of a vessel 
of carbon, of cylindrical or other suitable shape, grooved, fluted, 
or corrugated inside or outside, or both. This vessel also serves 
to hold the exciting liquid or electrolyte. Several of these 
electrodes may be arranged inside one another with intermediate 
positive elements, (Accepted September 12, 1884). 


ELECTRIC CURRENT REGULATOR. 


2988. T. J. Handford, London. (7. A. Edison, Menlo 
Park, N.J., U.S.A) Indicating Variations in Electric 
Currents or Regulating ectric Apparatus. (67. 
4 Figs.) February 8, 1884.—An incandescence lamp, connected 
to the leads in the ordinary manner, has within its globe a piece of 

latinum preferably in the form of a plate arranged between the 
fimbs of the conductors, One terminal of the lamp is connected 
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to one terminal of a galvanometer or other indicating apparatus 
whose other terminal is connected to the platinum piece. The 
galvanometer is thus in a shunt circuit including the vacuous 
space and adicates the variationsin thecurrent. The galvano- 
meter needle may be made to close circuits to electrically ope- 
rated devices for regulating the generator supplying the current. 


The illustration shows clearly the arrangement. C is an adjust- 
able resistance. (Accepted September 2, 1884). 


ELECTRIC CURRENT METER. 


4791. Sir D. Salomons, Tunbridge Wells, Kent. 
Current Meters. {6d. 1 Fig.) March 12, 1884.—This relates 
to meters used in charging and discharging secondary batteries. 
The current is measured by decomposing water in a glass tube 
graduated to act asa measure for the amount of current passed in 
any given time. Two such tubes are employed, one for charging 
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DISTRIBUTING ELECTRIC CURRENTS. 


4042. J. E. H. Gordon, London. Enabling Arc 
Lamps to be Used in Parallel Circuit with One 
Another, or with Incandescence Lamps. [6d. 2 Figs.) 
February 27, 1884.—The lamps are fed by alternating currents. 
An inductive resistance is inserted in each branch leading from 
the main to an arc lamp, and consists of a coil of wire with an 
iron core so proportioned that the true resistance is small, and 
that the inductive resistance is small as long as the current is of 
the moderate strength required for the arc lamp, but in which the 
apparent resistance will, owing to self induction, enormously 
increase if, owing to the short circuiting of the lamp or other 
cause, the current tries to increase above a value a little exceed- 
ing its proper amount. These inductive resistances serve asa pro- 
tection against over heating of the wires and instead of fusible 
cut-outs. (Sealed June 10, 1884). 


5624. J. E.H. Gordon, London. Electric Mains. (6d. 
2 Figs.) March 28, 1884.—In electrically lighted districts in which 
the op are — from two or more centres, each in its turn 
supplied hy a feeding main coming from the same centre, each 
main consists of several smaller mains which can be disconnected 
as required, By this means the electromotive force at the dis- 
tant end can be regulated. (Sealed July 4, 1884). 


ELECTRIC CONDUCTORS. 


2639. W.R. Lake, London. (/. W. Tringham, Windsor, 
Ontario, Canada.) Supporting and Insulating Electrical 
Conductors. (4d. 3 Figs.) February 2, 1884.—The con- 
ductor is secured to the pole or other suitable support by a U- 
shaped block, the conductor being inclosed in a sheet of insulat- 
ing material, placed between the arms of the block and the arms 
closed upon one another. The two sides of the block may be 
tapered and forced into a corresponding support which closes 
their ends, (Sealed May 13, 1884). 


4365. R.S. Waring, Pittsburg, Penn., U.S.A. Lead 
Armoured Electric Cables and Mandrels for Manu- 
facturing the Same. (6d. 23 Figs.) March 4, 1884.—The 
insulated conductors are i din separate passages in a homo- 
geneous metallic body, and are arranged in two rows, the adjacent 
wires of the two rows being in closer proximity than the adjacent 
wires in either row. The wires of one row alternate in order of 
position with those of the other row. The cable may be made up 
ef a number of pairs of rows as above described. The mandrel of 
the press for forming the cable has, at its point, a series of 
nipples arranged in one or more pairs of rows, and in corre- 
pond to the conductors of the cable. The nipples may open 
out into a chamber or recess which determines the external form 
of the cable. 


4366. (6d. 8 Figs.]—In this specification the conductors are 
inclosed in passages through the ductile metal, and are arranged in 
distinct circular groups around a central core, the central group 
being posed of conductors arranged in circular order around 
a common centre, the conductors occurring in the radial lines of 
the surrounding grou The distance between adjacent wires of 
a group is less than the distance between the successive groups. 
The mandrels for producing these cables are also described, the 
arrangement being similar, except for the position of the nipples, 
to that described in the previous specification.; 


4367. [6d. 6 Figs.J|—In this cable three conductors are 
inclosed in the ductile metal or alloy, and have positions at equal 
intervals around the solid axis or core of the body, the thickness 
of the metal wall between the conductors being less than the thick- 
ness of covering surrounding the conductors. 


4368. [6d. 7 Figs.J—In this cable a series of strengthening 
wires are inclosed within the soft metal body and are arranged in 
circular order around the conductors, 


4370. (6d. 14 Figs.|—The mandrel has a tapered body and a 
teat or projection on its end with separate passages through both 
the mandrel and teat. The outside wire passages extend beyond 
the central wire passage. The teat has longitudinal grooves ex- 
tending between the outside wire passages to the point and 
having channels connecting the grooves with the central recess. 

4371. (6d. 19 Fiys.}--The tapering steel mandrel A has a 
screw-threaded socket for attachment to the core bar of a lead 

ress, and above this socket is formed with another secket }, 

rom which extend two or more small passages c through the 














upper end of the mandrel A. Steel tubes ¢, provided at their 
inner ends with flanges, are inserted in the passages c, and are 
held in place by a perforated plug f. As will be seen, the nipples 
e can be readily removed and replaced. Slight modifications are 
described and illustrated. 


4369. (6d. 9 Figs.J—In order to make branch or loop con- 
nections in lead covered cables, the metal covering is removed and 
e ¢ 





and one for discharging, sothat any difference in the quantity of 
gas formed shows in favour or against the accumulators. The loss 
in charging and discharging may be corrected by increasing the 
diameter of one of the tubes in a suitable propertion, or by placing 
a suitable resistance in the circuit. In a modification two de- 
positing cells are employed, the | being suspended from the 
opposite ends ofabeam, (Sealed September 5, 1884). 


ELECTRIC RAILWAYS. 


3322, A. M. Clark, London. (J. C. Henderson, New 
York, U.S.A.) Grips for Electric (6d. 4 Figs.) 
February 14, 1884.—This comprises an adjustable clamp capable 
of operation from the car of the motor, and which may also serve 
as a current carrier. The clamp bears against a rail or rails 
arranged in an underground tube, and increases the friction of 
the motor wheels when necessary, or, in case of failure of the 
electric current, assists the brake by increasing the pressure of the 
car wheels on the track. The clamp consists of a V-shaped bar, 
whose forked end passes through a slot in the tube, and carries 
rollers bearing on the upper and under sides of the rail in the 
tube, the friction or bite of the lower rollers being regulated by 
188). up the clamp by means of a screw. (Sealed October 3, 





th exposed and severed. The severed ends are con- 
nected with the exposed ends of the wires of a branching cable, 
and the exposed surfaces covered with insulating material, and the 
whole covered by a plumber’s wiped-joint of solder. The cables 
may be repaired at any point ina similar manner. This and the 
preceding six specifications by the same inventor were sealed 
June 10, 1884. 


6644. S. F. Shelbourne, New York, U.S.A. Electric 
Cables and Lines of Electric Communication and 
Prevention of Induction therein. [6d. 14 Figs.) April 
22, 1844.—An induction shield of metal or coating of magnetic 
oxide of iron surrounds the insulation of each conductor of the 
cable, and is inclosed in an insulating coating, by which it is 
separated laterally from electrical contact with each and every 
ane like induction shield in the same cable, but connected 
electrically in pairs with a like shield at the ends of the cable. 
This outer insulated coating may be surrounded with a second in- 
duction coating also insulated, the two coatings being connected 
together at the ends. In Figs. 1 and 2, e and e! are the two in- 
duction shields, which are shown connected electrically by the 
dotted line f in Fig. 1. In order to diminish the parallelism of the 
conductors of the cables, strands com of three or more con- 
ductors spiralled about each are employed, the conductors in 





strands laterally adjacent being spiralled in opposite directions. 
Several layers of such strands are employed, each successive layer 
being spiralled about the core or centre line of the cable in a 
reverse direction to the spirals of the preceding inner layer. 





Fig. 3 shows in section a series of chambers or vaults sunk in the 
ground, in and through which the sections composing a line of 
underground cables are connected with each other. The electrical 

tion of the ductors is indicated by the letter m and of 
the shields by the letter n. (Sealed August 1, 1884). 


6128. M. Sugar, London. Electrical Conductors 
or Leads, [4d.) April 5, 1884.—These are formed of flat 
ribbons of metal insulated if necessary, and are specially ap- 
plicable for house leads. (Sealed September 30, 1884). 


INSULATING MATERIAL. 


923. H. J. Allison, London. (J. Greivesand J. H. Bleoo, 
Paterson, N.J., U.S.A.) Insulai Compound for 
Electrical Purposes. [2d.] January 8, 1834.—The car- 
bonates, oxides, sulphates, silicates, and other insoluble salts of 
the alkaline earths are mixed with fused resin. Any of these 
earths are reduced to a powder and mixed with melted resin. 
Three to five per cent. of any fixed oil may be added to render the 
mixture plastic. (Sealed May 20, 1884). 


1571. A. H. Huth, London. Manufacture of Com- 
pounte of India-Rubber, Gutta-Percha, &c. [4d.] 

anuary 16, 1884.—Gum kauri resin, amber, colophony, gum 
animé, copal, lac, sandrac, mastic and analogous resins are mixed 
together and bined, with or without earth, wax, solid paraffin 
or like substance, in such definite proportions that the combina- 
tion shall have a melting point corresponding with the heat to 
which the india-rubber or subst will be exposed during the 
ee manufacture or curing of the goods. (Sealed September 
2, 1884 











ELECTRIC BRAKE. 


att. R. oe. Idle, b nmany ol 7 for Utilising 
ergy of Moving Bodies ausing Dynamos 
to ‘e Seco: Batteries. (6d. 3 Figs.) January 15, 
1884.—Friction discs or friction pulleys are employed to transmit 
the power from the revolving wheels of carriages or from the drum 
of colliery winding apparatus, with or without intervening gear to 
dynamo-electric generators which are employed to charge 
secondary batteries. This apparatus may be used alone or in 
conjunction with an ordinary brake. (Accepted August 22, 1884.) 


PERMANENT MAGNETS. 


4107. S. H. Parkes, Birmingham. Compound 
ets. (6d. 10 Figs.) February 28, 1884.—A steel wire, 
rod, or bar, is bent into a symmetrical flat zig-zag form, the bends 
being either angular or curved. This rod is magnetised and con- 
verted into a permanent magnet by applying a powerful magnet 
to the adjacent angles or curves at opposite edges of the zig-zag. 
The magnet may be used in flat form or be coiled up into a tubular 
form, (Sealed July 22, 1884). 


TELEGRAPHY. 


2707. W.P. Thompson, Liverpool. (7. F. Taylor, New, 
York, U.S.A.) Automatic bmp my (6d. 3 Figs.| 
February 5, 1884.—This relates to the c of telegraphs in which 
the electric impulses are automatically transmitted upon the main 
line and similarly recorded at the receiving station. the cylinders, 
upon which the messages for transmission are prepared, are placed 
in the circuit of an independent local conductor and are provided 
with the apparatus necessary to prepare and to transmit the mes- 
sage, thus avoiding the delay incident to transferring the 
cylinders, each local circuit being arranged to be placed in connec- 
tion with the main conductor at the will of the managing operator 
of the station. In order to notify to the managing operator when 
am is prepared, an annunciator is placed at the central 
desk, and a system of local conductors traverses the several compart- 
ments containing the transmitters, each compartment being pro- 
vided with a circuit closer. A signalling device is also provided 
by which the manager is enabled to communicate with the trans- 
mitting operator. In preparing the messages a local circuit is re- 
quired for each cylinder, including a key and a recording pen 

dapted perated by an electro-magnet and to register upon 
the surface of the cylinder the operations of the key. Several in- 
struments may be arranged to be operated by a single battery. 
Each office is also provided with one or more receiving circuits. 
An auxiliary battery having an electromotive force less than that 
of the main transmitting battery and of reverse polarity thereto, and 
two branch conductors containing artificial resistances extending 
to the earth from points in the main line near the transmitting 
and receiving terminals respectively, are combined with the trans- 
mitting and receiving devices. This battery acts to maintain a 
continuous negative current upon the line. The excessive electro- 
motive force of the transmitting battery overpowers this current 
and exerts, by means of a positive current, an electro-ehemical 
action on the paper. The negative current, on the interruption 
of the transmitting current, neutralises the residual or inductive 
current tending to flow through the receiver and clears the line 
from electro-static charge. (Sealed May 20, 1884). 


5052. H. J. Aleem, Landen. (J. Absterdam, New York, 
U.S.A.) Automatic Telegraphs. (6d. 13 Figs.) March 
18, 1884.—The transmitter comprises a drum prepared in spiral 
lines of conducting and non-conducting material to control the 
transmitting circuit. The drum is driven by a motor controlled 
by a fan, the blades of which can be simultaneously adjusted and 
locked in position. The surface of the drum is prepared by means 
of stencil plates, each representing arbitrary symbols, and provided 
with hooked ends adapting them to be joined together to form 
a message. At each end ofthe line, between the receivers and 
the transmitters, is placed a small battery, the two being connected 
to the line so as to neutralise each other. Atthe transmitting end 
a line battery is connected to line around the transmitter. One 
end of this battery is connected to the stylus bearing on the drum 
and to the line, and the other end to the drum and earth. To dis- 
charge surplus currents one or more connections are made from 
the line tothe ground through large resistances. (Sealed June 
24, 1884). 


8793. J. S. Lamar, Augusta, Georgia, U.S.A. Re- 
lays or Telegraphic Receiving Instruments. [é/. 
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2 Figs.) June 10, 1884.—A vibrating steel magnet acts by its own 
attraction upon the core of an electro-magnet to break circuit, 
and by meansof the mutual repulsion between the electro-magnet 
and the steel magnet to make circuit. A metallic point attached 
to an arm from the steel magnet makes a mercury contact, the 
height of the mercury being adjustable by means of a regulating 
screw. (Sealed September 16, 1884). 


TELEPHONIC APPARATUS. 


2708. W.P. Thompson, Liverpool. (7. H. Taylor, New 
ork, U.S.A.) Telephonic Receivers. [6d. 8 Figs.) 
February 5, 1884.—The principle of this invention consists in so 
disposing one or more electrical conductors that different portions 
of the lengths of the same are brought into proximity to each 
other, and currents of electricity caused to traverse the same will 
pass and repass in ——— parallel directions, or in oppo- 
site directions through such different portions. This conductor, 
in one arrangement, is in the form of flat spiral coils placed in 
parallel planes and connected to the line. These coils mounted upon 
any suitable supporting material, which may or may not 
7, 1s) in establishing acoustic vibrations. (Sealed June 
27, 8 


ELECTRIC SIGNALLING APPARATUS. 


. HH. A.C. Saunders and A. C. Brown, London. 
Electric Apparatus. [6d. 4 Figs.) May 15,1884.— 
This relates principally to the receivers such as described in Speci- 
fication 2020 of 1883, Spring reeds are used instead of gravity 
pendulums, and the armature of the electro-magnet is separated 
from the mass of the flexible reed or spring, and connected there- 
with by aspring. The motion of the armature is controlled be- 
tween fixed stops. The transmitter consists of a contact-making 
rod, and a spring fixed to the rod, and carrying at its free end a 
vibrating mass. (Sealed August 29, 1884.) 


ELECTRIC ARC LAMPS. 


3210. H.W. Pendred, Streatham, Surrey. Electric 
Lam: (6d. 5 Figs.) February 13, 1884.—The descent 

of the upper carbon-holder is controlled by gearing with a fly and 
brake or detent mounted in a frame suppo on centres. Re- 
ferring to the illustrations, the cage M is carried on pivots of the 
axle which supports the wheel J. The tubular axis of the brake 
T is mounted on a stud fixed to the cage M and has a curved tail 
on which is fixed a soft iron armature. The action of the lamp is 
as follows: When the carbons are put in, the end 1 of the cage will 
fall and the tail end Y of the brake T coming against a stop the 
brake will be released and the gearing being free to revolve, the top 
carbon will descend until it meets the lower carbon when the 
main solenoid F will attract its core 9 ,rsising the end 1 of the 
cage, and thus the end Y from the stop; the brake is thus applied to 
the fly P and the whole system turns round the centre of the 


























wheel J the arc being struck. As the are increases in length, 
the end 1 gradually descends, feeding the carbon forward until 
the armature on the brake comes within the attractive influence 
of the shunt magnet R, which raises it from the fly P, allowing 
the carbons to be fed. The spring 3 is adjusted by sliding the 
ring 2 along the arm V. The actionof the lamp is steadied by the 
dash-pot 5. In a modification, the brake T is applied toa wheel 
on the axle on which the second wheel O is mounted loosely. A 
light spring is interposed between two studs on these wheels and 
a third pin on the brake wheels enters the space between the 
spokes of O and prevents the spring from being strained too far. 
When the brake is taken off, the brake wheel being retarded 
only by the spring jumps round and lets the carbon-holder fall 
quickly until the two pins come in contact when its motion is 
opposed by the inertia of O and P, the carbon-holder falling slowly 
until the brake is reapplied, when the spring will continue to 
propel the fly P and wheel O until the pins are far enough apart. 
Sealed May 20, 1884) 


6910, H.Trott and C. F. Fenton,London. Electric 
Arc Lamp. (6d. 5 Figs.) April 28, 1884.—A wrought-iron 
circular disc B is mounted on the last spindle of a train of wheels 
H driven by the weight of the carbon-holder C and rotates within 
the poles of a differential magnet A of which it forms the arma- 
ture. The magnet A is mounted so as to be capable of a centre 
swivelling motion, across the periphery of the disc B, by moving the 
handwheel F, thus altering its attraction at will. The core of 
the shunt solenoid E is attached to a pad, which on the passage 
of the current is raised from the periphery of the disc B. Two 
thin plated metallic bands are connected, the one to the top of the 
rod C and on to thedrum D right-handed and the other to the 
bottom of the rod Cand on to the drum D left-handed. The 
drum D communicates motion to the train of wheels. The spindle 
on which the drum D is mounted loosely carries an arm on which 
is mounted a pawl engaging with ratchet teeth on the drum, so 
thatthe rod C can be raised to insert fresh carbons, In order to make 
one set of wheelwork, regulating magnet and solenoid E govern two 
or more pairs of carbons, the spindle G (Fig. 2) of the wheelwork is 
lengthened, and the required number of drums with pawls are 





placed thereon. One movable lower rod (Fig. 3) is made to 
act for two lower carbons by means of a pair of step magnets M. 
The armature P of the one magnet M has a brass sleeve T fixed 
in the centre of the same and sliding on the lower rod, but resting 
on a bracket to the armature S of the other magnet M attached to 
the rod. On the passage of the current, the armature P is attracted, 
drawing down the rod and armature S and striking the arc. On the 
consumption of the first pair of carbons a switching device causes 
the second pair of carbonsto meet, short-circuiting main current 
and causing the armature S to be attracted, drawing down the 


x 








rod a step lower, and Icaving the armature P on the poles of its 
magnet, the rod sliding through the sleeve. On the con- 
sumption of a pair of carbons, pins X (Fig. 2) on the rod C make 
contact with pads Y and temporarily short-circuit the solenoid E, 
allowing the shunt current to through the switch magnet U 
which attracts its armature, drawing the spring bolt Z from the rod 
C, breaking the current of the magnet U, and allowing the current 
to return to the solenoid E,a ratchet preventing the return of the 
bolt Z till a pin on the bottom of the rod C frees it on the renewal of 
the carbons. (Sealed August 12, 1884). 


7962. P. M. Justice, London. (S. H. Short, Colorado, 
U.S.A.) Electric Arc Lamps. [6d. 1 Fig.) May 20, 1884.— 
The globe or chamber for the arc is closed air-tight at the bottom 
and on all sides. Abovethe globe is a regulator connected to the 
globe by an air-tight tube. The carbon-holder extends loosely 
through the tube. By this arrangement the gases are retained in 
the globe, undue pressure is avoided, and free movement of the 
carbon secured. (Sealed September 9, 1884). 


10,847. R. H. Gould, London. Electric Arc Lamp. 
(6d. 3 Figs.) August 1, 1884.—The carbons are inclined the one 
to the other, and cross or pass each other, and are made to abut 
against stops whereby a distance between them suitable for the 
arc is maintained. Referring to the illustrations, a fixed frame 
carries on pivots near its ends the guide tubes } and c, the latter 
being insulated from the frame. A spring e holds the guide tube 
c against the regulating wedge f, which can be set in or withdrawn. 
The tube b has the armature y attached to it, and alsoa stem h 
encircled by an adjustable spiral spring. Metal tubes pass freely 





down the guide tubes between rollers n, one of which is carried on 
a spring arm. The carbons down through the inner tubes in 
which they are clamped, and abut on stops r carried by the tubes 
be. The stops, preferably of marble, are held in holders having. 
square stems received in sockets, and pressed forward by springs. 
Wire brushes p g insure good electrical connection. The magnet 
attracting the armature 7 is preferably wound differentially. In 
a modification two refractory rods feed downwards towards and 
against the points of the carbons, A screw of steep pitch is cut 
in the circumference of each rod, and the point of a set screw 
passing through the guide tube takes into the groove. The 
carbons may also be caused to feed helically. (Accepted September 
2, 1884). 


ELECTRIC INCANDESCENCE LAMPS. 


9649. H. H. Lake, London. (N. S. White, Canton, 
Mass., U.S.A.) Incandescence Electric Lamps. [6d. 
13 Figs.) July 1, 1884.—The fibre of silk, flax, cotton, or linen is 
placed inan ammoniacal solution of silver, and when saturated is 
stretched and dried, coated with ‘an adhesive solution, covered 
with fine plumbago or gas carbon, cutfinto lengths and carbonised, 
after which it is {placed in the silver solution for about three 
hours. The fibre may be treated with other substances in lieu of 
silver. In a modification, the light diffusing material is not 
attached to the carbon, but is placed in close relation thereto. 





An auxiliary burner constructed as above is arranged in any 
form in relation to the carbon. The fil ts are ted to 
the platinum conductors by means of a tube formed on two ends 
of the conductors into which the ends of the filaments are d, 
and the tubes are then flattened and their ends covered with 
cement. The globes are preferably slightly concave upon their 
undersides, and may be inclosed in wire gauze. (Accepted Sep- 
tember 12, 1884). 


11,115. C. D. Abel, London, (Siemens and Halske, Berlin). 
Connecting the Carbon Filaments of Incandescence 
Electric Lamps to their Conducting Wires. [2d.] 
August 9, 1884.—The ends of the platinum conductors are 
flattened and helically coiled round the ends of the filament. These 
coils are electrolytically coated with copper, the extreme ends, 
which are in direct contact with the filament, being left uncoated 
(Accepted September 9, 1884). 


INCANDESCENCE LAMP. 


2285. C. Dornfeld, Cologne, Germany. Holders for 
Incandescent Electric Lamps. (6d. 11 Figs.) January 
28, 1884.—The lamp holder consists of two easily separable parts 
which can be screwed together. The upper — is shown in 
Figs. 1 and 2, and comprises a metal plate a@ with a socket-shaped 
shoulder having a screw thread in its centre for connection to the 
chandelier or other support. On the other side of the plate is an 
insulating disc b having a screw thread on its periphery and 
carrying two Z-shaped metallic brackets d connected to the leads. 
Small metallic plates g projecting towards the centre are placed 
underneath the brackets and serve as guides for vertically arranged 
pins A surrounded by spiral springs resting on the metal plates and 
tending to press the pins downwards, The lower part of the lamp 





Fig 3 


holder is shown in Fig. 3 and consists of a cylindrical metallic 
casing having a screw thread at its upper end and angular-shaped 
slots at its lower end. The neck of the oon de shown in Fig. 4 
and is provided with a cylindrical-shaped insulating piece having 
on its circumference two opposite studs / which may be fixed on a 
ring, and on its circular surface two segmental-shaped metallic 
plates m each ted to the ductors from the lamp. In 
mounting the lamp, the leads are drawn through a central opening 
in the upper part of the holder which is then screwed on to the 
chandelier, the leads being connected by binding screws to the 
brackets d. The lower part of the holder is then screwed on to the 
thread of the disc b. On inserting the lamp the studs / pass into 
the angular slots, and the spring pins A are forced to rest upon the 
contact plates, and by slightly turning the lamp in a horizontal 
direction it is locked in ition. Slight modifications are de- 
scribed and illustrated. (Sealed May 20, 1884), 


ELECTRICAL SWITCH. 


3980. J. Neifing, Dyce Indiana, U.S.A. Circuit 
Closers for Telegraphic Keys. (4d. 3 Figs.) February 
26, 1884.—An automatically closing switch, that may be readily 
applied to any key and that will always keep the circuit closed 
when the key is not in use for sending, and can be readily moved 
to open the circuit bysghe act of operating the key, is employed. 
The switch consists of a securing plate attached to the bedpiate, 
a spring arm pivotted on the plate, and a contact stud carried by 
the arm. The thumb-piece on the spring arm is depressed by the 
action of operating the ordinary key. (Sealed May 30, 1884). 


8448. E. F, H.H. Lanckert, Charlton, Kent. Elec 
tric Switch. (6d. 6 Figs.) May 30, 1884.—The switch is pro- 
vided, besides the usual metallic contact surfaces, with carbons 
which are pressed together by springs, and are so arranged as not 
to be separated until after the metallic contacts are letely 
broken, (Accepted August 26, 1884). 


10351. G. Downing. London. (W. Fitz C. M. McCarty, 
St. Petersburg). Producing and Simultaneo Trans- 
mittinga Series of Electrical Impulses or Currents. 
{[6d. 6 Fpe July 19, 1884.—This comprises a series of vertical 
bars forced upwards by springs,and which can be depressed by 
means of a horizontal bar. A switch or lever is placed between 
the horizontal bar and the end of cach vertical bar, and when 
turned out of the way prevents that bar from being depressed by 
the horizontal bar. Each vertical bar carries a series of insulated 
metallic discs which make contact, when the bars are depressed, 
with aseries of spring terminals connected to the respective cir- 
cuits. (Accepted August 19, 1884). 


CARBONS. 


8781. W. ell, Leeds. Carbons for Electric 
Arc Lighting. [6d. 34 Figs.) June 10, 1884.—In order to 
utilise the ends of carbons, they are so formed that they can be 
joined together, or so that the end can be joined to a new length 
of carbon. In fitting together the endsof old carbons, a dovetail 
groove is cut in the end of one carbon and a corresponding pro- 
jection left on the adjacent end of the next piece, these pieces 

eing fitted together. Several forms of suitable joints are shown. 
New carbons are formed with special ends. (Sealed September 12, 
1884). 








ITED STATES PATENTS AND PATENT PRACTICE. 
ions with illustrations of inventions patented in the 
tates of America from 1847 to the present time, and 


UN. 
Descri 
United 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 

street, Strand. 





QUEENSLAND Raitways.—Mr. Miles, in moving that the 
Queensland House of Assembly should approve the plan, 
section, and book of reference of the proposed extension, 
section two, of the Brisbane Valley Branch Railway, said 
that already 105,000/. had been voted for the purpose, 
and when completed the line would be within sixty miles 
of Nanango, a distance off41} miles from Ipswich. Mr. 
Black opposed the motion until the House had further 
intimation of the policy of the Government, on the ground 
that the country had been given to understand that no 
railways would be proceeded with until a Land Bill was 
passed. The motion was carried, however, without a 
division 
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Turning and Mechanical Manipulation intended as a Work 
of General Reference and Practical Instruction on the 
Lathe, and the various Mechanical Pursuits followed by 
Amateurs. Vol. V. The Principles and Practice of 
Ornamental or Complex Turning. By Joun Jacos Hott- 
ZAPFFEL. London: Holtzapffel and Co, [Price 30s.] 

TuE amateur mechanic, like all other amateurs, 

comes in for a good deal of contempt from those 

who can boast of a regular training in the use of 
tools. But it must be remembered that the word 
amateur had originally a very different meaning 
from that which has been foisted upon it, and 
signified a man who followed some pursuit from 
ure enthusiasm, and not for the sake of gain. 

He might even be an amateur and a professional 
at the same time, for it would be easy to adduce 
endless examples of men to whom the calling 
which they followed for a livelihood monopolised 
every minute of their waking time, and was 
the source of all their pleasures, hopes, and fears. 
And in no class is this more true than among 
mechanics. There must be few of our readers 
with any wide professional acquaintance, who do 
not know many men whose whole lives are en- 
grossed in mechanical matters, and who when busi- 
ness is disposed of, instead of seeking recreation in 
other directions, prefer to sit and scheme, or to 
spend the time in ‘talking shop” with kindred 
spirits, not with any utilitarian view of adding to 
their knowledge and to their power of making 
money, but because machinery is a never failing 
source of pleasure to them. 

It is to such amateurs as these that the book 
before us is addressed, and not to those who regard 
a lathe as an agreeable pastime by the aid of which 
they can gain a little cheap —— from those who 
do not know the difference between good and bad 
work. There exists in this country a very nume- 
rous class of men whom Nature intended for engi- 
neers, but who by some mischance are embarked in 
other pursuits. So large is this class that it has 
a literature of its own, and manufacturers whose 
chief business it is to supply its wants. Among 
these latter the firm of Holtzapffel and Co. has long 
been celebrated, and the head of the house has now 
published the fifth volume of an exhaustive work 
dealing with the mechanical operations which lie 
within the scope of the class we are considering. 
This volume relates to the principles and practice of 
ornamental turning, and the most cursory inspec- 
tion shows that the kind of work it describes can 
only be effected by an amount of patience, skill, 
and dexterity which are scarcely to be found in the 
present generation of regular mechanics educated 
under a system of division of labour. The man 
who can produce some of the objects which form 
the subjects of the illustrations may call himself a 
craftsman without fear of contradiction. 

In these days when there is a special tool for 
every operation, the scope of the lathe has been 
greatly narrowed, and it is only when we go to the 
workshop of the amateur that we realise how 
many uses it can be made to fill. It not only 
serves for the production of cylindrical forms, but 
it also acts as a drilling machine, a planing ma- 
chine, a grooving machine, and a moulding machine, 
indeed there is scarcely any pattern or contour 
which it cannot produce, with the aid of the various 
chucks and appliances which form part of its equip- 
ment. The volume before us is devoted to the 
more complex operations which can be effected in 
the lathe, the reader being supposed to understand, 
either from the preceding volumes or from other 
sources, the ordinary methods of handturning. It 
describes the forms of the more general cutting 
frames and chucks, and the operations that can be 
effected by them, beginning with the simple and 
proceeding to the more complicated, every appliance 
of any value being included, except the geometric 
chuck and the rose engine, both of which, for want 
of space, are held over for the present, and will 
appear in the next volume. 

The present work commences, aftera few intro- 
ductory pages upon materials suitable to be turned, 
and the cutting tools for the}purpose, with a chapter 
on slide rests, in which it describes the usual 
methods of turning plain and ornamental forms 
with a fixed tool. It next deals with additions to 
the slide rest, such as micrometer gauges on the 
screws, fluting stops to determine the length of the 
traverse, the cradle to place the slide rest at once 
square either for surfacing or sliding, the counting 
ratchet to effect the accurate traverse of the tool to 











definite distances along the main slide for many 
repetitions of a cut, and to avoid the necessity of 
constantly inspecting the divisions of the micro- 
meter on the main screw, and various forms of au- 
tomatic gear, other than the main screw, for moving 
the tool along the work ata uniform speed. Ap- 
pliances for turning curved forms by means of tem- 
plates cut to the desired contour, and fixed so as to 
guide the rest, next follow, and are succeeded by 
various devices for driving revolving tools mounted 
on the rest. The next chapter is devoted to revolv- 
ing tools which remove arcs of circles, such as the 
vertical, the horizontal, the universal and internal 
cutting frames, which’are rotary cutters carried in 
holders on the rest, and arranged to act upon sta- 
tionary work carried between the centres or on 
chucks. The work can be moved from time to time 
through given angular distances by means of the di- 
viding plate’on the headstock, and very complex and 
beautiful forms are produced by these simple means. 
Drilling, fluting, and perforating tools follow, and 
close the list of simple appliances with which every 
mechanic is supposed to be familiar, but the full scope 
of which few are acquainted with. Each division 
of the book is illustrated by autotype engravings, 
showing actual objects produced by the means 
which form the subject of the chapter, and demon- 
strating the exceedingly artistic effects which follow 
the judicious repetition of simple patterns. 

The remainder of the volume deals with matters 
which are generally considered outside the province 
of the engineer, unless he be also an amateur of the 
art of turning. The elliptical cutting frame, the 
epicycloidal cutting frame, and the rose cutting 
frame occupy one chapter; eccentric and oval 
chucks a second; and the spherical chuck, the 
straight line chuck, and the rectilinear chuck a 
third. Then the work enters upon still more com- 
plex operations, and describes the effect of com- 
bining ornamental chucks, using the spherical on 
the eccentric and rectilinear chucks, and on 
the oval and eccentric chucks. It then explains 
compound eccentric turning, dividing it into ordi- 
nary double eccentric patterns, polygonal figures, 
and compound eccentric patterns. Spiral turning 
has a chapter to itself, and the work ends by an 
account of the construction and manipulation of 
the spherical rest. 

Mr. Holtzapffel is a past master of the art of 
turning, and writes with the clearness and precision 
which comes from a perfect acquaintance with his 
subject. It is impossible to confer manipulative 
skill by written instruction, but the descriptions of 
the apparatus and operations in this work are quite 
sufficient to enable a mechanic to put them into 
successful practice, if he has the necessary natural 
qualifications. For this class of work cannot be 
taught to every one; patience, dexterity, and 
delicacy of touch are original gifts, and without a 
plentiful supply of them it is impossible to turn 
out the beautiful and complicated forms which Mr. 
Holtzapffel lays before his readers. But given the 
necessary natural ability and the preliminary train- 
ing, all the rest may be acquired by the aid of this 
book, and the lathe may be made to accomplish 
wonders of which the ordinary turner has no con- 
ception. The volume is complete in itself, and 
should be in the hands of every one who regards the 
practice of mechanics not only as a business, but 
an art. 
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THE PHILADELPHIA ELECTRICAL 
EXHIBITION.—No. IV. 
By J. C. B. Woopsury, Boston. 

THE Weston System or Exectric LicHTING. 

THE United States Electric Lighting Company of 
New York present an extensive exhibit showing a 
wide range of lights produced by the Weston 
system. The visitor naturally gives precedence to 
the attractions at the large canopy covering the 
exhibit of the laboratory of Mr. Edward Weston, 
the electrician whose system is used by this com- 
pany. Here are numerous test instruments and 
apparatus of precision, which'bear the names of the 
standard makers of the world. In addition to these 
instruments one’s attention is demanded by original 
forms of apparatus designed and made by Mr. 
Weston. 

The Weston-Clark standard cell is a radical modi- 
fication of the well-known Latimer-Clark standard 
cell. Pure mercury forms the negative element in 
the Weston cell. Upon this is placed a layer of 
mercurous sulphate, and the glass jar is filled witha 
solution of sulphate of zinc, not fully saturated, 
being 46.5 deg. Beaumé at 82 deg. Fahr. The pure 
zine forming the positive element is hung in the 
neck of the jar, and the hollow stopper filled with 
melted parafiin wax. After the jar is placed in its 
case melted paraffin is poured in, surrounding it in 
a manner which seals the jar and also protects the 
battery from sudden changes of temperature. The 
volume of the sulphate of zinc solution is so large 
in comparison with either of the elements, that if the 
strength of the solution is altered from any cause 
the results of such change will be slight. The con- 
stancy of these batteries is said to be very satis- 
factory and more uniform than that of any other 
battery. 

The application of the zero method to capacity 
tests is shown by the arrangement of charging two 
condensers, one being a standard microfarad from 
the same source. A compound switch is arranged 
to disconnect the battery, and then in rapid succes- 
sion to reverse one condenser into the other, and then 
instantly to throw a galvanometer into the circuit. 

An explorer for magnetic fields consists of a 
small bar of soft iron about ? in. in diameter, and 
3 in. long, arranged to revolve at the end of a 
Stowe flexible shaft. A Weston armature is wound 
upon this iron rod, and its terminals lead to a gal- 
vanometer. The armature is revolved at a uniform 
speed, and if it enters a magnetic field, the iron 
core becomes charged with magnetism, and the pro- 
portional electric current induced in the armature is 
indicated by the galvanometer. 

The limit of the accuracy of the instrument de- 
pends upon the disturbance to the magnetic field 
produced by the introduction of the bar of iron 
within the field of force. Such disturbance must 
be very small, and perhaps inappreciable in the 
case of dynamo machines with highly charged 
magnets, whose mass is hundreds of times greater 
than that of the small bar of iron. 


By 
Kegan Paul, Trench, 








Many a visitor to the Exhibition has explored the 
field of force in a practical way by remaining near 
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WESTON SYSTEM OF INCANDESCENCE LIGHTING. 
(For Description, see Page 379.) 
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the poles of a dynamo until his watch became 
magnetised. There are several methods of causing 
a watch to discharge its magnetism ; all of which 
are based upon reversing its magnetic polarity 
many times in succession, each charge being feebler 
than the last. 

Mr. Hiram Maxim, a consulting electrician of 
this company, has invented a method of accom- 
plishing this by revolving a magnet around its 
neutral line, slowly inserting the watch between 
the poles of this revolving magnet, and then with- 
drawing them in like manner. 

The direction of the magnetic polarity of such a 
watch can be ascertained by comparison with a 
galvanometer, or a compass needle, and then the 
watch is designedly magnetised in a reverse manner 
at a dynamo machine, until repeated trials show 
that the magnetism has been rendered nil by re- 
peated reversals. A third method which does not 
require the special apparatus necessary for the 
first method, nor the skill required for the second, 
where one’s experience may be likened to that of 
the oculist who ‘‘spoiled a peck of eyes before 
he helped one,” consists in tying a piece of twine in 
a closed loop 18 in. long, and passing it through 
the ring of the watch. The watch is hung to the 
finger by this loop, and twisted around until the 
two cords are twisted together; it is then held 
near the field of magnetic force of a dynamo, and 
allowed to revolve while moving it slowly away 
from the dynamo. It is necessary to guard the 
watch with the other hand to prevent its being drawn 
against the pole-pieces of the field magnets, or 
swung by the current of air from the revolving 
armature. 

Assuming that our watch is demagnetised, we 
will renew our attention to Mr. Weston’s appa- 
ratus. There aretwo rheostats for testing work, 
one on a circular framework where the amount of 
resistance is varied by a circular switch, by turning 
a handle as in the case of the rheostat invented by 
Sir William Thomson and Mr. Varley. The other 
rheostat has ribbons of German silver upon each 
side of a rectangular stand, and a sliding switch, 
moved along the top, indicates the resistance. 
These resistance strips are kept in uniform tension 
by springs at the lower ends. 

A Bunsen photometer is shown with arrangements 
for placing incandescence lamps at different angles 
both in horizontal and in vertical planes, graduated 
circles being arranged to show the angles. The stan- 
dard is an argand burner equipped with a Mathven 
screen. Within the same inclosure is a dynamo- 
motor operating a number of machine tools made by 
William Sellers and Co. 

Much interest is manifested in the new Weston 
incandescence lamps of high resistance. The carbon 
filaments are made from a dense form of cellulose pre- 
pared in the following manner: Gun-cotton is dis- 
solved in ether, and camphor under pressure forming 
pyroxyline, which is dried in sheets, resembling gela- 
tine, about } in. in thickness ; then these sheets are 
treated with sulphide of ammonium, whichconverts 
it into a form of cellulose called tamidine. The 
sheets are then split to .045 in. in thickness, and are 
still further reduced by rolling till they are .003 in. 
or .004 in. in thickness, according to the desired re- 
sistance of the lamp. The filaments are cut from 
this material by dies, and are afterwards carbonised 
between sheets of paper in the usual manner, but the 
material is sodense and homogeneous in texture, that 
less treatment by hydro-carbon vapour, to render the 
resistance of the filament uniform, is necessary than 
is usual with incandescent lamp filaments. 

The resistance of the 16 candle-power lamp is 
400 ohms cold, and is therefore greater than that of 
any other filament used for such purposes. The cur- 
rent used is 116 volts tension, at an expenditure of 
about one-half ampere per lamp. 

‘The filament is not straight but wavy, before it is 
bent into the horseshoe form ; this increases the 
length, and therefore the resistance ; it also aids in 
the production of a light nearer to a spherical 
equatity of illumination, than when the filament is 
tlat. These lights are guaranteed for 1000 hours 
actual use. Fig. 1, page 380, shows the general 
form. A large number of such lamps of 125 candle- 
power illuminate a portion of the building, and also 
are in practical use elsewhere. Their resistance is 
125 ohms cold, and they require 2} ampéres per 
lamp with a current of 150 volts tension. For 
short circuits they can be connected in multiple 
arc, but they can be economically maintained on 
long circuits, not exceeding two miles in length, 
with ordinary are light conducting wires. In such 


ito an injurious extent. 





places they are connected in multiple series of forty- 
eight lamps, placed in twelve parallel groups of four 
lamps in each series. The amount of power re- 
quired to operate a dynamo sustaining these large 
incandescent lamps is said to be about half a horse- 
power per lamp. 

To allow of these being turned in and out at 
will, a resistance coil isin shunt around each lamp, 
and when a lamp is turned out this coil absorbs 
an equivalent amount of current; when all four 
lamps in any series are turned out, an automatic 
switch cuts out that series, preventing any further 
waste of current. These resistance boxes are not 
placed in close proximity to the lamps, but at any 
convenient location, such as near to the dynamo 
machines at the central station or source of supply. 

A new form of switch is used in connection with 
these incandescent lamps; a slow motion of the 
handle turns a cam releasing a spring switch, which 
makes or breaks the circuit in two places. The 
rapidity of these duplex motions prevents sparking 
Fig. 2 shows the arrange- 
ment of this switch. 

The process of exhausting the air from the incan- 
descent lamp bulbs is an improvement upon ordi- 
nary forms of mercurial air pumps, obviating all 
interference with the operation, by leakage or vola- 
tilisation of oil at the cocks. A circulation of 
mercury to and fro between two closed reservoirs 
connected by an inverted siphon, is produced by 
connecting the space over one reservoir alternately 
to the open air, and to a piston air pump. This is 
done by a three-way cock. When the mercury 
rises into the closed reservoir, it stops the communi- 
cation to the lamps in process of exhaustion by 
sealing a branched tube. The air drawn out is 
also expelled under a mercurial trap. This use of 
a mercurial trap in place of cocks or valves enables 
the easy production of a high vacuum, and its opera- 
tion is so simple that the rotation of one three-way 
eock on the atmospheric side of the apparatus will 
keep a dozen of these pumps in continuous operation. 

The volume of the bubble of air passing through 
the tube in comparison with the known volume of 
the receiver, forms the basis of an estimation of the 
degree of rarefication caused by the air pump ; and 
it is considered that a vacuum of one hundred- 
millionth (.00000001) of an atmosphere has been 
obtained by this apparatus, although such a degree 
of rarefication is not reached in the ordinary manu- 
facture of incandescent lamps. The carbon of the 
lamp is warmed by a current of electricity during 
the latter stage of the exhaustion process, in order 
to expel air and any moisture in the pores of the 
carbon and inner surface of the bulb. 

Figs. 3 to 9 on page 380 show a number of 
Weston fittings for incandescence lighting. Fig. 3 
represents a suspended holder and reflector for a 
125-candle lamp ; Figs. 4 and 5 are respectively an 
elevation and a_ section of a joint for swinging 
brackets ; and Figs. 6 to 9 are different arrange- 
ments of brackets especially adapted for factory 
fittings. It will be seen that the joint is of very 
simple construction, the conductors being simply 
coiled freely round the central pin which forms 
the joint of the bracket. Fig. 10 shows a very 
handy arrangement of a portable plug connection. 

The Weston dynamo machine has shared in the 
general improvement of the system. The coils of 
the armature (see Figs. 13 to 15) are built upon a 
base of thin iron plates kept slightly apart to 
allow an air current between them, and the field is 
so powerful in relation to the magnetising effect 
of the armature, that the revolution of the latter 
exerts a comparatively slight torsional effect upon 
the lines of magnetic force, and as a consequence 
the electromotive force remains constant while 
the speed continues uniform, independent of the 
number of incandescence lamps in the circuit. 
Figs. 11 and 12 are respectively side and end 
views of the present type of Weston dynamo. 
The bearings are carried by brackets projecting 
from the pole-pieces, that at the driving end being 
supported both at the top and bottom, while that 
at the commutator end, which is exposed to com- 
paratively little strain, has only one bracket, so as 
to leave ample means of access to the brushes. 
These are mounted upon a ring which can be 
rotated to find the position of least sparking. The 
armature is of the drum or cylinder type and is 
wound ina peculiar manner, which obviates thechance 
of short-circuiting between two adjacent plates of the 
commutators. The number of sections is very large, 
and the external diameter of the armature is very 
slightly less than the distance between the field 





magnets, so that it runs in an intense field. The 
general design of the dynamo is exceedingly strong, 
and the workmanship is first-class. 

Where the speed is liable to fluctuations, a regu- 
lator is used to maintain a uniformity of the field 
by shunting the proper amount of current into the 
field coils. The switch which governs the rheostat 
for admitting the required current into the field, is 
moved by two pawls vibrating over ratchet wheels 
similar to the manner used for waterwheel governors, 
Any increase or diminution of the current beyond a 
certain margin, operates a relay which throws in 
one of two electro-magnets, the charged magnet 
attracts its armature and draws down the corre- 
sponding pawl against its rachet wheel, and its 
vibration back and forth turns the wheel which is 
attached to the spindle of the contact arm of the 
resistance box. If the amount of current required 
is the reverse of that for the previous instance, 
the contrary operation of the relay charges the 
other magnet, thereby causing the other pawl to 
turn the contact arm in an opposite direction. 

In an arc light system, the regulator is actuated 
by a solenoid in the main circuit, instead of by two 
magnets operated by a relay as in the incandescent 
system. The Weston system of are lighting belongs 
to the class of low tension are lights, the current 
being about nineteen amperes, and the electromotive 
force thirty volts per lamp. The company has only re- 
cently made are light dynamos of fifty-light capacity, 
and on long circuits from a central station it has 
been desirable to run several dynamos in series ; 
say three twenty-light machines to supply a sixty- 
light circuit. In such cases it is necessary to form 
the series by connecting the armatures and the field 
coils in separate circuits. 

Whenever, owing to a variation in the number of 
lamps in a circuit, or from any other cause, it is 
desirable to add, withdraw, or change any of the 
dynamos in the series, the desired change can be 
made by a switch-board invented by Mr. Horace 1]. 
Gale, an electrical engineer connected with the 
Weston Company, of New England. Such changes 
are made while the dynamos are in operation, with- 
out producing flashing at the switch-board or inter- 
ference with the lights. 

As an auxiliary to this switch-board, each dynamo 
is provided with a special switch, also invented by 
Mr. Gale, by which the attendant can instantly 
throw the dynamo in or out of circuit with so little 
disturbance of the current when one dynamo is 
thrown in and another thrown out simultaneously, 
that the effect on the lamps gives no indication 
when the change takes place. The action of the 
switch is, first, to short-circuit by the field coils of 
the dynamo, and then, after the magnetism of the 
iron is discharged, to short-circuit by the armature 
and leave the machine running, but disconnected 
from the circuit, and with the field coils and the 
armature open. 

If the field coils of a dynamo were cut out at one 
operation the current would jump, and, therefore, 
the field coils of each machine are divided into 
four sections, which are cut out at consequent 
intervals by a single motion of the sliding switch. 
After this is done it is desirable to wait three or 
four seconds to enable the field magnets to discharge 
their magnetism, and thereby avoid a spark on 
cutting out the armature. Instead of relying upon 
an attendant to exercise due judgment in this 
matter, the handle of the switch strikes against a 
step which must be moved by turning a thumb- 
screw ; after giving this screw five or six turns the 
handle can be moved along and complete the opera- 
tion. Reversing the motion of the slide puts the 
machine into circuit, but a pause is necessary to 
turn the thumb-screw the other way. The thumb- 
screw has no other office except to compel a pause 
in the operation during the interval, while the field 
magnets are losing their polarity. 

In the are light exhibit are a number of lamps of 
new design which present a very graceful appear- 
ance. 

Other portions of the inclosures contain specimens 
of parts of apparatus, a display that facilitates the 
inspection of details used in the internal construc- 
tion of the apparatus made by this company. 


THE UNCHAGAH, THE GREAT RIVER 
OF CANADA. 
(Concluded from page 257). 

THE country between the Salt River and the 
Great Slave Lake into which the Unchagah or Slave 
River flows, is entirely alluvial, full of small lakes, 
the breeding ground of the Canadian wild goose, 
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immense flocks of which come from the south in 
early spring here to rear their families in the 
summer, and leave again in the autumn for the 
southern lakes and Atlantic bays. The Slave River, 
like the Arthabasca, runs into the lake which bears 
its name as it receives its waters, through a muddy 
delta of low wooded alluvial isles, by a number of 
channels extending over a fan-shaped area 20 miles 
across at the different mouths. The whole southern 
shore is limestone, associated with bituminous 
shales, and between this and Lake Arthabasca, a 
distance of not less than 300 miles, is a valuable 
forest, which some day will minister to the use of 
man, and leave, after it is cut off, an agricultural 
district the size of New Brunswick, and not 
unlike it in character, capable of supporting a 
large population. The most westerly channel 
into the lake is the one most usually followed, 
and on the mainland at its mouth is Fort 
Resolution, whilst at the extreme north-east of the 
lake, 200 miles distant, is Fort Reliance, the 
scene of Jules Verne’s Arctic story of the Fur 
Country. 

This lake is nearly thelargest of the six great lakes 
which form the canoe route through the northern 
section af the continent, and which together cover 
over 90,000 square miles of country, equal to the 
island of Great Britain. These inland seas, Win- 
nepeg, Deer, Wollaston, Arthabasca, Great Slave, 
and Great Bear Lakes are the continuation of that 
lacustrine series of the elder provinces of Canada, 
which has brought the navigation half-way across 
the continent already, and like them are all 
near to or on the division of the primitive 
and silurian rocks which extend from the mouth 
of the St. Lawrence to Coronation Gulf on the 
Arctic Ocean. Great Slave Lake is at least 250 
miles long and 50 broad, and the surrounding 
country slopes down to it on every side, as it lays 
scooped out of the upper silurian rocks, a great 
natural hollow, resting near its eastern border on 
the old primitive belt that forms its eastern boun- 
dary. The climate here begins to be affected by 
the proximity of the Arctic. The lake freezes in 
the middle to the depth of 11 ft., though 6 ft. is 
the usual thickness at Fort Resolution, and its 
waters, except in the channel of the river, are not 
navigable before the Ist of July. The shores of 
the lake are low and shelving, with numerous 
bays and inlets, and in the westernmost of these 
the Hay River enters from the south-west, from 
Hay Lake, which is near to Fort Vermilion, on 
the Peace River, and the intervening district, at 
least 200 miles across in a direct line, is believed to 
be a prolongation of the Peace River prairie, which 
here attains its northern limit. The lake is full 
of islands, and on these, and its gravelly shores, are 
the breeding-places for a number of different species 
of ducks. Not far from Fort Resolution is Dead- 
man’s Island, the scene of a frightful tragedy in 
the latter days of the last century, when a party of 
Seaver Indians, who inhabit the Peace and Hay 
tiver valleys, surprised an encampment of the 
Dog-rib tribe and destroyed every soul of them. 
The Beaver tribe were formerly very numerous, 
and possessed in a high degree every trait of Indian 
heroism and bravery, whilst the warlike Eskimos 
of the Arctic shores occasionally ascended the river 
principally for the purpose of collecting flints for 
their arrows, and different fishery and war weapons. 
Between the two, dwelling in the Great Slave, Great 
Bear, and the other lakes, and the great river that 
connected them, were the Hare and the Dog-rib 
Indians. These were both poor, miserable, wretched 
tribes, who were hunted down most mercilessly by 
cither of the others, whenever and wherever they 
met them. The Hare Indians were so named from 
the animal which supplied their principal subsist- 
ence—which they caught in these woods in immense 
numbers-—and possibly also from their timorous dis- 
position. To the other miserable wretches, who, 
living north of them, were compelled to subsist on 
even more precarious hunting, the Beavers gave the 
name which is correctly translated Slave, emble- 
matical of their inferior condition and cowardly 
disposition, and hence the name of both river and 
lake, the banks of which they still, but in terribly 
diminished numbers, continue to inhabit. 

The course of the Slave River is nearly north to 
the lake, its outlet on the north side is nearly a de- 
gree to the westward, the courseof the waters of the 
great river through the lake being nearly west, and 
the issuing river, since its discovery by Mackenzie in 
1792, has always borne his name. In the whole 
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to the ocean, this great river, from two to four miles 
wide, flows with a current varying from two to seven 
miles per hour, through banks of bituminous 
shales, interstratified with sandstone, a huge unde- 
veloped coalfield. At Fort Norman, half-way to 
its mouth, four beds of bituminous coal are ex- 
posed in its banks, one of them 9 ft. in thick- 
ness, but the quality of this bed is inferior, and 
when exposed a short time to the atmosphere it 
falls into thin layers like ironstone shale, and 
takes fire spontaneously. Potter’s clay and pipe- 
clay are exposed in different localities, and the 
latter in times of great scarcity is eaten by the 
Indians, a habit which once acquired grows upon 
them, and the emaciated bodies of these poor clay- 
eating Dog-ribs show how little nutriment can pos- 
sibly be derived from it. 

Fort Simpson, in latitude 62 and longitude 122, is 
240 miles from Fort Resolution and the principal 
Hudson’s Bay post in the northern Mackenzie dis- 
trict. It is situated on an island in the river at the 
junction of the Liaird with the main stream. This 
important tributary rises in the same Stickeen dis- 
trict that gives birth to the Unchagah, but from its 
most northern extension. From this it runs fora 
considerable distance to the west of the Rocky 
Mountains, and then like the other carries its accu- 
mulated flood through the range, which, however, 
here is not so continuous or formidable, and the 
Liaird follows to the Rocky range an elevated 
plateau nearly as high as the mountains themselves, 
where it passes through them. This river affords a 
boat route, however, through the range to the 
Yukon country, and the former Russian terri- 
tories, which were leased to the Hudson’s Bay 
Company, whose furs were all brought by this 
river of the mountains to the depédt at Fort 
Simpson. Fort Liaird, 150 miles up the river, 
and in latitude 60 deg., is supposed to be the 
northern limit of the economical culture of wheat, 
and although 150 ft. higher than Fort Simpson the 
climate is vastly superior, and the season measurably 
longer. North of Fort Simpson the Unchagah, or 
Mackenzie, as it is here called, approaches nearer to 
the Rocky Mountains, and in its lower reaches cuts 
through several spurs extending from the main 
chain, and from the outlying mountains, which now 
appear on both sides of the river. In one place for 
50 miles it runs between two parallel ridges, and 
only five miles distant from it on either side; in 
another, where it has cut through a massive lime- 
stone rock for 10 miles, it is contracted to half a 
mile in breadth, and has a very great depth and an 
unusually strong current. 

Great Bear Lake, the most northerly and the 
largest of the series of Prince Rupert’s Land lakes, 
is distant 50 miles by its outlet from the river, and 
is 150 ft. in height above it. Just before the con- 
fluence of the Great Bear River with the main 
Mackenzie, the latter has cut its way through a 
hugh spur of the mountain 12 miles long, and from 
500 ft. to 600 ft. in depth, of which the Bear River 
skirts the edge. The lake lies in a great hollow, 
evidently the basin of a vast coal formation, and 
like Great Slave Lake is on the division line where 
this abuts against the primitive belt of the older 
hypogenous rocks. Its north-eastern limit, where 
the granitic rocks forming the coast line at Fort 
Confidence, is only 200 miles from Coronation Gulf 
on the Arctic, this distance being here the breadth 
of this long belt which has been traced continuously 
from the coast of Labrador, by different geologists, 
2000 miles to this northern point. The Arctic 
circle crosses Great Bear Lake about the middle of 
its breadth. The climate is severe, and although 
the lake is frozen over later than shallower and 
smaller sheets of water in the same locality, yet 
the ice remains longer unbroken, and it is navigable 
for its whole extent only fifty days in the year. 
Drift ice encumbers it till the middle of August, 
whilst its outlet fed from warmer springs deep 
below its surface, opens in May, and the Mackenzie 
is generally clear of ice, and ready for navigation 
within a fortnight after the opening of the St. 
Lawrence. 

The mouth of the Mackenzie is a great alluvial 
delta extending 100 miles from its extreme apex 
where the channels first divide its fan-like extremity 
where over 70 or 80 miles across its thirty or 
forty mouths debouche into the Arctic Ocean. 
Down the main eastern channel, a few miles below 
the commencement of the delta, is Point Separation 
in latitude67.49, where in 1826 Franklin and Richard- 
son each heading an Arctic exploring expedition 
separated, the one to attempt and fail in reaching 








the Behrens Straits, the other to trace the northern 
shore of America, eastward to the Coppermine, and 
both to endure such frightful hardships that their 
recital forms the most painful chapter in the history 
of Arctic discovery. In latitude 68.55 the sudden 
disappearance of trees shows the extent of the 
influence of the Polar Ocean, and below this some 
straggling clumps of white spruce, 8 ft. or 10 ft. in 
height, and a few stunted firs, alone are found 
to within 20 miles of the coast. To the left the 
Rocky Mountains, dwarfed like everything else, 
lose their height or disappear altogether, and the 
high land trending to the west, and facing the 
frozen north, does not appear to be anywhere over 
2000 ft. in height. The delta itself consists of low 
alluvial islands, the resort of thousands of gulls, 
ducks, and different varieties of Arctic birds, whilst 
numbers of reindeer resort to them to crop the lichens 
and grasses that grow upon them in the summer 
months. The only inhabitants are the nomadic and 
dangerous Eskimos, that littoral tribe of American 
Indians, which are alone found on the shores of the 
Arctic Ocean, whose habitations have been dis- 
covered as far north, wherever Europeans have 
explored, as the Polar seas. They are found no- 
where else but on this 5000 miles of inhospitable 
coast from Labrador to Alaska, and are never far 
inland from its frozen shores. The main entrance 
of the Mackenzie, the mouth of the great Unchagah, 
is in latitude 69.14, in west longitude 135.57, 1045 
miles from Great Slave Lake, and 2500 from its 
source in the Stickeen overlooking the Pacific. 

Whether we regard the great extent of country 
on each side of this long river, the enormous quan- 
tity of valuable land on the middle portion of it, its 
marvellous passage through the Rocky Mountains, 
or the evident adaptability of nearly the whole of 
it for steam navigation, the Unchagah is a remark- 
able river. In its passage through the mountains it 
is not without a parallel, its affluents, the Peel and 
the Liaird both do the same, and even the Artha- 
basca has at least one of its principal sources west 
of the same great range. In its great length of 
2500 miles the Unchagah is surpassed in North 
America only by the Mississippi, but unlike that 
river its availability is sadly depreciated by the fact 
that its mouth and main navigable reach is con- 
trolled by the frozen waters of the Arctic, and that 
the nearest point of its course is far removed from 
civilisation and steam. But the bonus held out 
in the Peace River prairie is too distinctly apparent 
to be long kept out of reach. Even yet it is scarcely 
announced, and thousands of broad acres nearer to 
a market sti!l remain untilled and uncalled for. A 
few years since, excepting to the fur trader, the 
Peace River was unknown, and these stealthy 
hunters keep their secrets to themselves. It is 
now, however, placed beyond a doubt as to its value 
and resources, it has been scientifically examined 
and reported upon, and, if not thoroughly, has been 
at least sufficiently explored to justify some syste- 
matic attempt to open it to immigration and settle- 
ment. It remains only in its present fallow condi- 
tion till the road is made by which men can reach 
its soil, and gather in its teeming riches. In 1875 
the Hudson’s Bay Company employed an engineer 
to examine the three great rivers that radiate from 
Lake Arthabasca, as to their capabilities for steam 
navigation, and the next year they commenced the 
construction of a steamer at the forts of the Artha- 
basca. There are on the Arthabasca and Clearwater 
River, on Lake Arthabasca, on the Peace River up 
to the Rapid Bouillé, and on the Slave River to the 
portage, at least 700 miles of nearly still water. The 
route is also navigable above the Chutes to Hudson’s 
Hope, 750 miles from Fort Chipweyan, and below 
the Portage des Noyes, 1300 miles to the Arctic 
Ocean, through Great Slave Lake, and a consider- 
able distance up some of the principal affluents. 
Even above the Rocky Mountains, the Finlay, the 
Parsnip, and the Pack rivers are capable for at least 
300 miles of continuous navigation for an American 
stern-wheel steamer. It is evident that the opening 
of these rivers to steam communication must play 
no unimportant part in the settlement and develop- 
ment of the immense area that is traversed by the 
Unchagah, and which, but for the want of access, 
is immediately available for the operations of the 
farmer or mechanic; and the result sought to be 
obtained is sufficiently important and remunerative 
to justify the serious and immediate attention of the 
Government of the country. 

Lake Arthabasca, which seems to be the centre 
and head of this fluviatile system, is about 600 ft. 
above the sea, and, singularly enough, precisely the 
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per mile from St. Louis to New Orleans. From 
the Portage des Noyes the Mackenzie and Slave 
Rivers fall only 5 in. per mile to the Arctic Ocean, 
and this is the grade between the upper end 
of the Slave River Falls and the Rapid Bouillé. 
From Dunvegan to the Chutes the descent, even 
and uniform all the way, is nearly 6 in. to the mile. 
Between Hudson’s Hope and Dunvegan it is 12} in. 
per mile, whilst above the mountains it is 2 ft. per 
mile, and the only part not really passable by 
steamers is the 25 miles of the canyon, where the 
fall, 270 ft., isat the rate of 10.88 ft. per mile. The 
best means of access to the country will un- 
doubtedly be a railway, either a short branch from 
the Pacific line to Dunvegan, or better still, an 
independent railway from Lake Winnepeg to the 


| Arthabasca River, where it loses its current as it 


same as Lake Superior, to which steam navigation 
has now been completed from the Atlantic; and, 
what is a still more remarkable coincidence, both 
of them are 1500 miles from tidewater by the river 
systems on which they are placed. Lakes Superior 
and Arthabasca are, however, 1200 miles apart as 
the crow flies, and between them are three high 
summits, with two intervening low valleys. Lake 
Winnepeg is 710ft. above the sea, but the broad 
belt of primitive rocks between it and Superior is 
at least 800 ft. above the latter, and Methy Portage, 
between Arthabasca and the Missinippi waters, is 
1680 ft. above the sea level, and 925ft. above the 
level of the Clearwater branch of the Arthabasca, 
which is the depth to which this river has channelled 
out the prairie through which it runs. These 
figures are sufficiently formidable to deter any 
serious attempt to connect these waters in this 
direction by artificially constructed canals. There 
may be a navigable channel to be secured without 
any enormous expense from Lake Arthabasca to- 
wards the east, through Lake Wollaston, which has 
an outlet into the Missinippi River at one end of 
it, and into Lake Arthabasca at the other. This 
singular hydrographic peculiarity would seem to 
point out an easy route, by improving and locking 
these channels, and this would enable a steamer pro- 
bably to pass into the Missinippi, which is 700 miles 
to the Hudson’s Bay, and has in this length pro- 
bably not over 700 ft. of a descent. 

The Mississippi River, in its great length of 3160 
miles, is navigated by steamers throughout nearly 
its whole length, excepting the break involved by 
the Falls of St. Anthony, which accounts for less 
than 190 ft. out of the 1490 ft. falls from its source | 
in Lake Itasca to the Gulf of Mexico, and the | 
general longitudinal descent is at the rate of 10 in. 


per mile in the upper part of its course, and 23 in, ! 


approaches the lake. Such a line would be 550 
miles long, over a good district all the way, and 
would act as the trunk line for the navigation of 
the Missinippi, the Arthabasca, the Peace, and a 
number of smaller affluents, all of which would 
bring their produce down stream to the railway. 

It is impossible to foresee the future of this 
great Peace River district, as soon as it can be 
opened to emigrgtion and development. It must 
from its excessive fertility and richness soon sur- 
pass, as a wheat-growing district, all that has yet 
been cultivated in America. Should the route to 


| England by the Hudson’s Bay prove feasible, the 


distance to Liverpool from this new garden of the 
north-west will be 1000 milesnearer than that now 
required by the wheat and flour of Chicago. The 
navigation of the lower reaches of the river, which 
after a communication is once open to Lake Artha- 
basca, is simply a question of providing steamers, 
opens up a new and a safe route to the great 
northern fisheries, and an establishment at the 
mouth of the river would command two months 
longer of a season for fishing than can be obtained 
by vessels working into the Arctic Sea by the 
eastern passage. ‘The whale, the walrus, and the 
seal are all untouched in the western and larger 
portion of the Arctic seas, and the wonders of that 
great unexplored region would soon be unlocked by 
the hardy fishermen, with a home accessible from 
its now distant shores, from whence the excursions 
would quickly be made, and the refitting or return 
be constantly practicable. 





PUMPING ENGINE AT THE EASTBOURNE 
WATER WORKS. 

In our issue of October 3 we gave a two-page en- 

graving of a compound pumping engine erected at the 

Eastbourne Water Works by Messrs. Moreland and 


| Son, of Old-street, London, E.C. 
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This week we add 
views of many of the details, Figs. 3 and 4 being on the 
present page, and Figs. 5 to 23 on the two-page plate. 
The remainder will appear in a subsequent issue, and 
then we shall fully describe the whole. 


DRYING KILN FOR CEREAL PRODUCTS. 

On the opposite page we give four views of a new form 
of kiln which has recently been patented by Messrs. 
Tomkins, Courage, and Cracknell, of 61, Mark-lane, and 
a model of which is now being exhibited in the South 
Gallery at the Health Exhibition. In this kiln the 
products of combustion are not brought in contact 
with the material to be dried, but pass from the fur- 
nace to the central flue shown, and from thence to the 
four branch flues leading to the chimneys which pass 
through the roof of the building. Air is admitted 
above the hot plate over the furnaces, and, having 
been thus heated, passes up through the open well 
surrounding the main smoke flue, and then through 
the kiln wires above. The course of the air is clearly 
shown by arrows in Fig. 2. The batile plates, at the 
top of the hot-air shaft, shown in elevation in Figs. 1 
and 2, and in plan in Fig. 4, are made to rise, and in 
this way an increased volume of hot air can be directed 
toany part of the kiln wire, as the material in different 
positions may require more or less heat. With these 
kilns malt can be dried at a higher temperature than 
usual, a heat of 230 deg. to 240 deg. being sometimes 
reached, This will allow of strong sound beer being 
brewed, whilst at the same time the pale colour, so 
much sought after, can be retained. Flour and other 
delicate materials can also be dried in these kilns 
without any alteration in colour. Other advantages 
claimed by the inventors are that the men can work 
on the kiln floors with comparative comfort at tem 
peratures at which it would be impossible to do so in 
the ordinary system, in which the operators have to 
inhale the sulphurous fumes of the furnaces. A better 
draught is also said to be obtained with this arrange- 
ment, so that moisture is carried off very rapidly. For 
all these reasons there is a considerable saving of time 
in the operation, and fewer kilns with less labour are 
required to produce the same result than with the old 
system. Commoner kinds of fuel can also be used. The 
inventors state that they use in their own kilns in 
London coal dust at lls. per ton mixed with refuse 
from the ash-pits of steam boilers, 

The illustrations show the arrangement very clearly. 
Figs. l and 2 are a longitudiual and cross sectional 
elevation respectively. Fig. 3 isa plan, and Fig. 4a 
plan showing the arrangement of baffle plates, 


FORCED DRAUGHT FOR MARINE 
BOILERS. 

WITHIN the past few days there has been tested on 
board a steamer on the Clyde, and with unqualified suc- 
cess, the system of combustion in steam boilers patented 
by Mr. James Howden, Glasgow, which was described in 
























Oct. 24, 1884. ] aren 


ENGINEERING. 








DRYING KILN 


FOR CEREAL 
(For Description, see opposite Page.) 











Mita Wire 
? I FFle or 
Hot Air °% ali Chamber 






























ee ae ene 








PRODUCTS. 







































Air: Flue to Furnaces (# required ) : 





































Coal storage 
: ONAN ON 





SSAA 





a paper read by him in April of the present year, at the 
meeting of the Institution of Naval Architects, and’pub- 
lished in full in ENGINEERING at the time.* For upwards 
of two years Mr. Howden has with great care carried on 
trials with boilers of the usual marine type in his yard. 
It maybe remembered that in the discussion on his paper 
at the meeting of the Institution of Naval Architects 
considerable doubt was expressed as to the possibility of 
attaining the high results and important advantages 
which were claimed by him for his system. The state- 
ments which were made in Mr. Howden’s paper are, how- 
ever, we are informed, fully corroborated by the results 
of the trial which has recently taken place on the Clyde. 
The vessel in which the trial was carried out, was the 
screw steamer New York City of the ‘‘ Direct” Line of 
West India traders, of which Messrs. Scrutton, Sons, and 
Co., London, are the managing owners. The New York 
City is a vessel of 1724 tons gross, and was built at Stockton 
about five yearsago. She has recently been re-boilered by 
Messrs James Howden and Co. on the new system. 
Her original boiler was double-ended, fitted with four 
furnaces each 3 ft. 5 in. in diameter, and having an 
aggregate firegrate area of 75 square feet. The engines 
have cylinders 33 in. and 61 in. in diameter, respectively, 
he length of stroke being 33 in. 

Having found very considerable advantages from the 
partial use of Mr. Howden’s system of combustion in some 
of their other steamers, Messrs. Scrutton, Sons, and Co. 
placed the vessel in the hands of his firm for re-boilering 
on the forced draught system. Mr. Howden fitted the 
vessel with a single-ended boiler having only three fur- | 
naces, each of 3ft. 4in. in diameter, and having an 
aggregate firegrate area of 36 square feet. The shorter 
boiler with one stokehole allows of space for a new cross | 
bunker capable of containing about 120 tons of coal in the 
space formerly occupied by the longer boiler and double 
stokehole. 

Mr. Howden undertook to maintain, on a smaller con- 
sumption of fuel, with this reduced boiler grate area, the 
same pressure of steam and the same number of revolu- | 
tions of the engines as had been obtained on a favourable 
voyage from the natural draught boiler having 75 square 
feet of firegrate. The results of the trial made on the 
Firth of Clyde, shortly stated, are as follow: The forced | 
draught easily maintained a higher pressure of steam than | 
that produced in the natural draught boiler; the engines 


* See ENGINEERING, vol. xxxvii., pages 318 and 347. 


ran at an average of three revolutions more per minute ; 
the consumption of coal was 9ewt. per hour, against an 
average at sea of 124 cwt. for the natural draught boiler ; 
with the concomitant advantages of a stokehole fresh and 
cool, there being no radiation of heat from the furnaces 
into the stokehole, as in the case of ordinary boilers, and 
greater ease to the attendants in stoking. 

Air is supplied to the furnaces by a 36-in. Gunther fan 
driven by a Tangye engine having a 6}-in. cylinder, which 
exhausts to the condenser. The engine and fan were 
worked at a moderate speed, and considerably within 
their power. The vessel was tried fully loaded, and with 
no change on the engines or propeller, these remaining 
exactly the same as with the natural draught boiler. 








THE DESIGN OF STEAMERS. 

AT aluncheon on board the s.s. Arawa, prior to her 
sailing for London to take her place in the Shaw, Saville, 
and Albion Company’s direct steam service to New Zea- 
land, Mr. William Denny, in replying to the toast 
of ‘* The builders of the Arawa,” said: ‘‘ When his firm 
was asked some years ago to go into the question as to 
what was the best type of steamship for a direct service 
to New Zealand the problem was studied from the point 
of view of a carrying steamer, and also from the point of 
view of a fast passenger steamer. The technical problem 
was not only worked out then, but with the assistance of 
his good friend, Mr. Mackerrow, the earnings problem 
was examined. The whole subject formed the basis of an 
exhaustive discussion, the result of which was the build- 
ing of the present steamer. They had been asked by the di- 
rectors of the Shaw, Saville, and Albion Company to keep 
clearly before their minds two things. The steamer was 
not to be built for present requirements only but for the 
future possible requirements of a colony having such 
certain growth in it as New Zealand ; and further that she 
should be built not simply to have one quality predomi- 
nant, but many qualities in a fair combination, so that 
she might pay her shareholders. As builders and ship- 
owners they soon found that it was impossible for any 
steamer in the present day under 5000 tons gross to un- 
dertake this trade successfully and economically. They 
determined that the vessel should have lightness of struc- 
ture, and they decided to build her of mild steel, not only 
on account of the greater carrying capacity but of the much 
greatersafety to all concerned. They also decided, with the 
concurrence of the directors, that she should have the maxi- 

















mum economy of fuel, and the engines, which were now in 
the steamer, were designed and constructed on the triple ex- 
pansion principle, and would, if the moderate anticipations 
of his partner, Mr. Brock, were realised, make an economy 
of 800 tons of coal on the round voyage, which meant that as 
compared with a steamer of thesame tonnage as the Arawa, 
having the old kind of engines, there would be a saving 
which would give 400 tons more of carrying capacity, not to 
speak of the cost of the coals, and the expense of putting 
them on board and then shovelling them into the fur- 
naces. This was a margin—some might not think it a 
great margin—but it was a margin of profit which no one 
could afford to despise. Mr. Denny referred to the 
necessity at the present time of all business men paying 
strict attention to marginal profits, remarking that those 
who neglected marginal profits would soon find their other 
profits disappearing. Passing on, he said that what he 
wanted to point out to them was that in the solution of 
the large problems which lay before them they must adopt 
a new method which he would call the consultative 
method. It was not by one quality alone—not, for in- 
stance, by the quality of weight-carrying or the quality 
of speed alone—that great results were to be obtained in 
steamships, but by aiming at a combination of these and 
the other essential qualities. What his firm had set 
before themselves was by such methods to exhaust 
the possibilities of the problems intrusted to them. 
And if they accomplished this they would be enabled 
to place in the hands of shipowners vessels which 
would not be depreciated within the next three 
or four years, whieh would only have to hear the 
depreciation of age, and not that of ideas. Carrying 
out this purpose that very day his firm had printed the 
first complete report of the technical qualities of a steamer 
built by them, and this report, he remarked, was the first 
of the kind which had ever been printed in connection 
with any shipbuilding yard. Their aim was in future to 
place in the hands of captains and owners and superin- 
tending engineers a volume for each steamer they built, 
which by diagrams and printed matter would deal with 
every technical quality of that steamer. By this means 
they hoped to receive from owners, and captains, and 
superintending engineers competent and honest criticisms 
based upon facts and data—criticisms which would enable 
them to improve in every possible way the steamers they 
would be called upon to build. There were enormous 
but very complex and critical possibilities before them in 
the future, and he had shown them the policy by which 
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his firm hoped to face these questions. It was to be a 
policy of full and mature consideration for every piece of 
work put into their hands, and a policy of full and frank 
information regarding it when completed for every owner 
and captain and superintending engineer with whom they 
might have to do. 


THE DESIGN OF IRONCLADS. 
To THE EpiTor OF ENGINEERING. 

Sir,—The title of Sir E. J. Reed to be considered an 
authority on questions of naval design has long been 
admitted. Lively in style, vigorous if somewhat head- 
long, as a critic, his utterances are always worthy of the 
close attention they receive. His recent letter to the Times 
most opportunely adds to and emphasises the apprehension 
which has lately been aroused regarding the state of our 
naval defences. 

I entirely agree with him as to the necessity of adding 
largely to our ironclad fleet, and acknowledge the desira- 
bility of his proposal to increase the speed of our cruising 
ironclads to 20 knots, but if I may borrow his effective 
metaphor and withdraw from the shadow of even his great 
authority, I am disposed to question the wisdom of his 
general condemnation of unarmoured ships. I surmise, 
on the contrary, that the general view of the Admiralty 
and most naval authorities on this point is sound, and that 
there is and will continue to be room for both types—the 
heavy-armoured battle-ship and the unarmoured but pro- 
tected cruiser. 

Certainly history and all previous experience point out 
the necessity for vessels which whilst unsuited for the 
shock of set battle between fleets, shall subserve the mani- 
fold other wants which arise in naval warfare. The pro- 
tected cruiser of to-day, pace even Sir Edward, does 
present a very substantial and admirable amount of 
protection, and in this respect is vastly superior to pre- 
ceding types. No doubt the very extent of the offensive 
and defensive qualities now realisable, does in a measure 
tend to obscure the real character of these ships, and has 
led to the somewhat extravagant expectation that they 
may be able to hold their own with ironclads, but when 
we limit our consideration to their true réle a comparison 
between a modern protected and a former unprotected 
cruiser, can only lead to one conclusion, that the modern 
vessel has a hundred advantages over her predecessor. 

Primarily it is not intended that a cruiser should engage 
an ironclad, still, even in that event, under favourable 
conditions, the submersivn of her engines, boilers, maga- 
zines, and steering gear, below water, the protection 
afforded by the disposition of her coal bunkers, and lastly, 
her steel horizontal deck would afford so many chances of 
escape from fatal injury, that it is not extraordinary that 
many men express their readiness to face the risk. 

Although the burden of Sir E. J. Reed’s attack is 
against a particular vessel recently completed at Elswick, 
which has received high praise from numerous competent 
judges, his strictures are in fact directed against all un- 
armoured ships whether ‘‘ protected ” or not. 

That the Tyne should have succeeded in turning out such 
an excellent vessel, is, I can well understand, a sore point 
to Sir. E. J. Reed, who doubtless would have preferred 

‘a neighbouring river to have produced her, but I am 
sorry that he should thereby have been led into the incon- 
sistency, whilst condemning the protection of this type as 
insufficient to laud in the same breath the excellent ca- 
pabilities, of such vessels as the Arizona and Oregon for 
identical purposes. Surely if the special and careful pro- 
vision made in the Esmeralda is incapable of guaranteeing 
her machinery and boiiers, the case is evidently much 
worse in ships like our great liners which are unprovided 
with steel protecting decks, have their engines high above 
the water-line, and are otherwise singularly exposed to 
attack; nor can I understand how even Sir E. J. Reed’s 
well-known facility could realise that ‘‘ protection much 
more than equal to the Esmeralda’s,” which he says 
** could certainly be given to them.” 

Supposing the two vessels to possess equal speed, Sir E. 
J. Reed would, I suppose, hardly maintain seriously 
that an armed Atlantic liner would be a match for a pro- 
tected cruiser, without such an entire modification of her 
design as would seriously interfere with her ordinary 
duties ? 

In his desire to be pungent Sir Edward proves too much. 
As a matter of fact protection is a relative term, and its 
realisation never more than partial. Such a thing as ‘a 
thoroughly shell proof protection” under all circumstances 
cannot be provided either in the protected cruiser or in 
the new 20-knot ironclad which he foreshadows, and no 
one knows that better than Sir E. J. Reed himself. 

The recent increase to the power of guns has produced 
weapons which in most cases would perforate both iron- 
clad and unarmoured ship alike. AJ] that can be done is 
to give to the unarmoured ship a horizontal shell protec- 
tive deck, which shall at least guarantee her machinery 
and magazines from the fire of all but the heaviest ord- 
nance, and in the new typeof cruisers under construction at 
Elswick, which are of larger displacement than the Esme- 
ralda, this is effected. 

Even in the heaviest ironclads, the protection afforded 
by side armour to the lives of officers and men is a matter 
of dispute. In the light of recent results with the 100-ton 
gun at Spezia, a considerable number of authorities— 
whose views, if not of equal weight with those of Sir 
Edward Reed, are entitled to some consideration—hold 
that the disuse of armour is a question of the near future, 
as it would be better to let the shot pass through than to 
arrest its passage, and intensify its destructive effect by 
the interposition of armour which cannot be made non- 
perforable. 

I mention this as an opinion which is gaining ground, 
not that I support it. I believe that both types are 
required, and that the distinctive features of both need 





preserving. If ‘‘a company on the Humber” were to | rivets in each (if necessary), any desirable percentage of 
receive an order for the half-dozen 20-knot ironclads | 


alluded to by Sir E. J. Reed, I should be satisfied that it 


would be thoroughly to the advantage of the country at | 
large, though if Sir E. J. Reed is magnanimous enough to | 
permit ‘‘a brother near the throne,” I am equally as- | 


sured that the true interests of the nation would be sub- 
served by the simultaneous construction of half a dozen 
improved Esmeraldas on the Tyne. 

I am, yours truly, 


Ne 








BRAKE FAILURES ON THE MIDLAND. 
To THE Epitor oF ENGINEERING. 


Str,—Last week I sent you details of two serious brake 


failures on the Midland Railway ; from a further list now 
before me I select two other instances which may be of 
interest. On the 13th instant the dangerous practice of 
running past Bedford was once more repeated ; a special 
train left Birmingham at about six in the morning for 
London, the ‘‘ two-minute brake” was applied as usual, 
but instead of stopping the train at Bedford it ran (with 


strength of joint may be attained. 

The sketch of joint sent you was arranged for 90 per 
cent., because the combustion chamber stays reduced the 
plate to that amount, so that nothing could be gained by 
a higher percentage in this instance, even though the 
plates were rolled out solid without weld. 

The formule quoted were the ordinary Board of Trade, 
although perhaps not recognised by Mr. H. MacColl. 

Yours truly, 
JOHN THoM. 

8, Storey-square, Barrow-in-Furness, Oct, 21, 1884. 





CORLISS VALVES. 
To THE Epitor OF ENGINEERING. 

Srr,—In view of the articles in ENGINEERING in reference 
to Corliss valve engines and the descriptions therein con- 
tained of valves and their actions, allow me to draw your 
attention to the patent of Mr. John Musgrave, engineer, 
of Bolton, 4293, 1883, for ‘‘ Lmprovements in operating 
Corliss valves of motive power engines.” It has been 


, constructed with a view to overcome the unequal wear 
























































the exception of one vehicle) past the platform and foul 
of the junction. One of the Birmingham passengers in- 
forms me that the brake was put on and acted well for a 
short time, then that it ceased to hold and the train ran 
through the station. 

On the night of the 15th instant a gentleman well 
known in Leicester came home from St. Pancras by the 
12 o}clock express ; he informs me that the brake was put 
on to stop at Luton, speed was reduced to a few miles an 
hour, about a walking pace, when just at the last the 
brake came off, the train gave a jump forward, and the 
engine and first part of the train overran the station. I 
am very glad to see that the publicis taking such interest 
in the brake question ; it is somewhat amusing to notice 
that as the companies neglect to furnish the true reports 
of failures to the Board of Trade the passengers them- 
selves give the necessary details to the papers. 

In conclusion it must be considered extremely hard that 
engine-drivers should be blamed and fined in the way 
they are, when it is not the poor men but the dangerous 
‘*leak-otf” system which is the cause of the failures. The 
dangerous failures which are constantly taking place, 
and the way the drivers are fined and blamed, are two 
important subjects which the directors ought to consider, 
especially as it is claimed that they have given so much 
attention to the question of continuous brakes. 

I am, Sir, yours faithfully, 
CLEMENT E, Strerron, Hon. Mem. A.S.R.S. 
40, Saxe-Coburg-street, Leicester, Oct. 21, 1884. 





VACUUM BRAKE. 
To THE Eprror or ENGINEERING. 

S1r,—I notice in your leading article on the subject 
of ** Continuous Brakes,” in the issue of ENGINEERING, 
dated 26th September, a statement to the effect that, 
“ As at present designed, no vacuum brake can be worked 
on portions of trains intended to be slipped while running, 
and on which therefore the brakes cannot be applied 
automatically or by the driver or guard,” and again that, 
‘* Although the Great Western employ an automatic brake 
it is perfectly useless in such acase.” In your issue of 
October 10th, you state, ‘‘No vacuum brake can be worked 
on the slip portions of trains or carry a store of power 
independent of the engire.” 

I beg to call your attention to the fact, which has evi- 
dently escaped your notice, that for the past fifteen 
months the Great Western Company has daily been run- 
ning slip trains on their main line, fitted with an arrange- 
ment of the automatic vacuum brake equally under the 
control of the engineman and guards before slipping, and 
which can be applied or released at will, by the guard of 
the slip train after detachment from the main portion. 

I remain, Sir, yours truly, 
G. MITCHELL. 
Cruises Royal Hotel, Limerick, October 15, 1884. 





DOUBLE BUTT STRAP JOINTS. 
To THE Epiror or ENGINEERING. 

Sir,—In reference to the letters in last week’s ENncr- 
NEERING, 7é double butt strap joint, I beg to apologise to 
Mr. Peter Samson for having unintentionally designed 
his patent boiler joint. 

Mr. H. MacColl does not appear to appreciate what 
he would like to claim as his own design, although this 
joint is much nearer perfection than he imagines, as by 
making the zig-zags larger, and increasing the number of 





of the surface of valves by giving a traversing motion to 
the valve, so as constantly to expose fresh surfaces and 
thereby avoid unequal wear at any particular part. 
Several methods of operating the valve are given, all 
having the object to bring fresh surfaces into contact, 
but the best form appears to be one applied to the 
engines of Messrs. Crewdson, Crosses, and Co., Limited, 
of Farnworth, near this town. You will perceive that 
the traversing motion is initiated by a form of ratchet 
which operates a loose collar with an eccentric ring on its 
periphery, which rests against a fixed collar on the valve 
spindle. The result is that the face of the valve (which 
very often shows marks of wearing by always travelling 
in the same path) in the example given, shows a uniform 
bright surface, demonstrating that the valve is effectually 
doing its work and not losing steam. I inclose these par- 
ticulars, and if required should be glad to supply any 
further details. 
Yours truly, 
RK. WINDER. 
Bowkers Row, Bolton, August 16, 1884. 


NOTES FROM THE SOUTH-WEST. 

Death of Mr, G. F, Adams.—The death is announced of 
Mr. G. F. Adams, of the firm of Messrs. Brown and 
Adams, the engineers of the projected Barry Dock and 
other undertakings. The deceased gentleman was identi- 
fied in his professional capacity with various important 
mining works. It appears that about three years since 
he caught a severe cold whilst engaged in making mineral 
surveys near Swansea, and from this he never really re 
covered. Mr. Adams was the son of Mr. George Adams, 
engineer, Aberdare. He was articled to Mr. Dobson, 
Cardiff, and, in conjunction with his uncle, Mr. W. 
Adams, Park-place, Cardiff, he became engineer to the 
Ebbw Vale Works, and afterwards a member of the firm 
of Messrs. Dobson, Brown, and Adams. The deceased 
gentleman was only forty-one years of age. 


Development of Cardiff.—It is stated that a firm of civil 
engineers is preparing plans for an extensive scheme for 
joining the low-water pier with Penarth Head, and 
having a great harbour instead, including the Ely River, 
the Taff River, the Glamorgan Canal, and the extensive 
mud flats between the entrance in the Penarth Dock and 
the end of the low-water pier, which, when once inclosed, 
would enable docks to be constructed inside, together 
with timber ponds. 


The Mier’s Estate.—This large estate, situate in the vale 
of Neath Valley, and which comprises about 8500 acres of 
land, with a number of farms, cottages, and collieries, was 
offered for sale at Cardiff, by Messrs. Stephenson and 
Alexander, on Tuesday. The first lot comprised 4500 
acres inthe Dylais Valley, on which were twenty-five 
farms, a sheep walk of 500 acres, a number of cottages, 
and five collieries, and the whole of the minerals beneath 
the 4500 acres, except those let to the five collieries, 
which formed the chief feature of the sale. The collieries 
are the Crynant, Brynteg, Seven Sisters, Arllwyr, and 
Maeswarchog, all in full work. When put up for com- 
petition, the biddings ran up to 42,000., but then 
stopped, and as that price was considerably below the 
reserve price, the lot was withdrawn. It was rumoured 
that the reserve price was nearly 100,000/.. The quantity 
of minerals beneath this lot was said to be enormous, but 
until some hundreds of thousands of pounds have been 
expended the coal cannot be sent to market, 
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Firing in Mines.—A large meeting of the colliery pro- 
prietors of the Rhondda, Aberdare, and Merthyr Valleys, 
was held at Cardiff on Friday, Mr. E. Jones in the chair. 
The meeting was called for the purpose of considering the 
proposed new rule, issued by the Home Office, regarding 
firing in mines. The rule requires the men to be with- 
drawn from the colliery when shots are fired. It was 
unanimously resolved to protest against the introduction 
of this rule, and a committee was appointed to arrange for 
a joint deputation of owners and workmen to wait on the 
Home Secretary to get the rule withdrawn. In the event 
of its not being withdrawn, Mr. W. T. Lewis was ap- 
pointed arbitrator under the Mines Clauses Act to forma 
new rule, 


The Severn Tunnel.—It will be remembered that diffi- 
culties occurred from the outbreak a year since of a power- 
ful spring in the heading on the Welsh side. ‘lhe 
pumping machinery then in use was unable to cope with 
the vast volume of water which found its way into the 
works, and at length a massive head wall was built on the 
spot to keep the water back, The contractor, Mr. T. A. 
Walker, also laid down new and more effective pumping 
apparatus, in order that the mining operations might be 
resumed and the heading completed. This plant was 
started in the last week of September, and so effective did 
it prove that the water was pumped out in a week, and 
on Friday, at one o'clock, the work of driving the heading 
was completed. Sir Daniel Gooch and Lord Resborough 
were the first to walk through the last length of the 
tunnel. 


Newport.—The tone of the steam coal trade shows a 
slight improvement, and prices are firm. The house coal 
trade, also, presents a more cheerful appearance. The 
state of the manufactured iron and kindred trades is still 
unsatisfactory. It is reported that short time is to be the 
rule at most of the works. Last week’s coal clearances 
amounted to 48,659 tons. From Bilbao there were re- 
ceived 8970 tons of iron ore, and 620 tons came to hand 
from other sources. 


Cufarthfa.—It has been decided to give a month’s 
notice at Cyfarthfa, after which the works will be stopped, 
and the furnaces blown up. This will not interfere with 
the collieries, which will be continued as hitherto. 


Cardif.—In the steam coal trade no material change 
can be reported. The patent fuel market continues in a 
healthy state, and the works are busy. The house coal 
market is active. The iron ore market is without altera- 
tion. Last week’s clearances comprised 134,858 tons of 
coal, 2002 tons of fuel, 770 tons iron, 25 tons of copper, 
and 80 tons of coke. From Bilbao there arrived 
5123 tons of iron ore, and 208 tons came to hand from 
other sources, 


NOTES FROM THE NORTH. 

GLascow, Wednesday. 

Glasgow Pig-Iron Market.—Thursday’s warrant market 
opened quiet, but improved, and closed at the best, which 
was 4d. over the closing rate of the preceding day. Trans- 
actions were reported on forenoon "Change at 41s. 84d. 
and 41s, 9d. cash, also at 41s. 104d. and 41s. 11d. one 
month, the close being buyers at 41s. 9d. cash and 41s, 11d. 
one montb and sellers wanting 4d. per ton highér. Busi- 
ness was done in the afternoon at 41s. 9d. and 41s. 94d. 
cash, also at 41s. 11d. and 41s. 114d. one month, the close 
being sellers at the top quotations, with buyers offering 
id. per ton lower. The market was strong at the opening 
on Friday, and there was a further advance of 1d. per ton, 
but towards the close sellers were more numerous, and 
the early gain was lost. On the week, however, there was 
a gain of 2d. per ton. Iron changed hands during the 
forenoon at 41s. 9$d. and 41s. 10d. cash, also at 41s. 114d. 
and 42s. one month, and sellers at the close were asking 
the top quotations, and buyers offering 4d. per ton less. 
Business was done in the afternoon at 41s. 10d. and 
41s. 94d. cash, also at 42s. and 41s. 114d. one month, the 
close being sellers at the higher and buyers at the lower 
rates. Monday’s market was dull at the opening, the 
shipments for the past week comparing very unfavourably 
with those of the corresponding week of last year. Prices 
opened 14d. per ton down, but 1d. of that loss was re- 
covered. During the forenoon business was done at 
41s. 84d. and 41s. 8d. cash, also at 41s. 10}d. and 41s, 10d. 
one month, with buyers at the close at 41s. 8d. and 
41s. 10d. cash and one month respectively, and sellers 
asking 4d. more per ton. There were transactions in the 
afternoon at 41s. 84d. and 41s. 9d. cash, also at 41s. 105d. one 
month ; and at the close of the market there were sellers 
at 41s. 9d. cash and 41s. 11d. one month, with buyers at 
4d. per ton less. Firmness was again the rule in yester- 
day’s market, and although prices did not close at the 
best, still there was an advance of 4d. perton. Trans- 
actions were reported during the forenoon at 41s. 9d. and 
41s, 94d. cash, also at 41s, 11d. and 41s. 114d. one month, 
sellers at the close holding out for the higher rates, and 
buyers offering the lower, and at the close in the after- 
noon there were sellers at 41s, 94d. cash, and 41s. 114d. 
one month, with buyers at 4d. less per ton. Business was 
done this forenoon at yesterday’s closing quotations, and 
there were buyers at the close at those prices, with sellers 
wanting 4d. per ton higher. An advance in prices was 
made in the afternoon to 41s. 104d. cash and 42s. 0}d. 
one month, with buyers offering those prices at the close, 
and sellers wanting 4d. per ton more. There is no change 
to report as regards special brands, except that a few 
small lots that were held in second hands has been sold at 
prices rather under the quotations of makers. Second- 
class brands are if anything slightly easier in price. The 
market does not show any indications of a change for 
the better, the past week also having been an almost 
featureless one. Whatever business is doing from day to 
day continues to be almost exclusively made up of the 











operations of the dealers, and much of the buying 
appears to be simply the covering of oversales. General 
trade seems to be even somewhat quieter than it was, 
and inquiry isonasmaller scale. That is certainly the case 
as regards the United States, though there is rather more 
doing with Russia in anticipation of the requirements of the 
ensuing winter. There are now ninety-five blast furnaces 
in actual operation, one additional having been blown in 
at Langorn Iron Works. At this time twelvemonth 
there were 104 blowing. Last week’s shipments of pig- 
iron from all Scottish ports amounted to 10,245 tons, as 
compared with 11,661 tons in the preceding week, and 
16,440 tons in the corresponding week of last year. They 
were as follows : United States, 900 tons ; Canada, 1040 
tons ; Australia, &c., 440 tons; France, 235 tons; Italy, 
260 tons; Germany, 1095 tons; Russia, 1530 tons; 
Holland, 1013 tons; China and Japan, 130 tons; and 
lesser quantities to other countries. The stock of pig-iron 
in Messrs. Connal and Co.’s public warrant stores stood at 
581,027 tons yesterday afternoon, as against 582,162 tons 
yesterday week, showing a decrease for the week of 1135 
tons. 

Purchase of the Portpatrick Railway.—It has just been 
announced that the purchase of the Portpatrick Railway 
by the London and North-Western, the Midland, the 
Caledonian, and the Glasgow and South-Western Rail- 
way Companies, has been satisfactorily completed, and 
that the united companies have made arrangements to im- 
prove the mail train service, and to construct two first- 
class steamers to ply between Larne and Stranraer. 

Proposed Harbour Extension at Stonehaven.—Plans of a 
proposed extension of the Stonehaven Harbour have 
lately been prepared by the engineers of the Scottish 
Fishery Board, and submitted to the Stonehaven Harbour 
Commissioners. The first scheme submitted proposes to 
shelter an area of 1? acres, and with other improvements, 
including the deepening of the south harkour, is estimated 
to cost 24,000/.. The engineers, however, strongly recom- 
mend that a more extensive scheme should be gone into 
at a probable cost of 67,000/., and consisting of a north 
breakwater 800 ft. long, a south breakwater 380 ft. long, 
both extending into 14 ft. at low water, providing better 
facilities for discharging fish, and deepening the present 
harbour, By this proposal an area of 2,5; acres will be 
sheltered, with depths of 6 ft. to 14 ft. at low water, and 
would embrace altogether an area at low water mark of 
7} acres, exclusive of the present harbour. It was agreed, 
on the suggestion of Sir George Balfour, M.P., to bring 
the scheme under the notice of the Board of Trade in the 
meantime. 


Proposed New Suburban Railway for Glasgow.—Sur- 
veyors have lately been engaged in making a survey in 
the north-western districts and suburbs of Glasgow in 
view of a proposal for a new railway to be constructed to 
connect the Buchanan Street Station of the Caledonian 
Railway with the west end of the city. It is understood 
that the route of the projected line ,is by Cowcaddens, 
Woodlands Road, Hillhead, to Dowanhill and Partick, 
with a separate branch to Stobcross Docks. This pro- 
posed line may be regarded as a sort of set-off against the 
underground railway now in course of construction, 
which is to connect the College and Queen Street Stations 
on the North British Railway system with Partick, and 
thence with the Dumbartonshire Railway of the same 
system. 

Rewards in Shipbuilding Yards.—Notices have been 
circulated among the various departments in Messrs. J. 
and G. Thomson’s shipbuilding yard at Clydebank, stating 
that the firm are prepared to give rewards to the work- 
men for new inventions or improvements on any of the 
different methods of doing work in the yard. Although 
this system has been working well in the yard of Messrs. 
Denny and Brothers, Dumbarton, for several years, this 
is the first time it has been tried at Clydebank. 

Student Members of the Institution of Civil Engineers.— 
A meeting of the student members of the Institution of 
Civil Engineers resident in Glasgow and district was held 
last Thursday evening, at which it was resolved to con- 
stitute a local branch of student members. Office-bearers 
and an Executive Committee were elected for the ensuing 
session, and by way of making a commencement the 
secretary was instructed to arrange for an excursion to the 
Forth Bridge Works, to take place to-morrow. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
larger attendanceon "Change but the market was still 
dull and prices were tending lower. No. 3 g.m.b., f.o.b. 
Tees for prompt delivery was obtainable at 36s. 3d. per ton, 
and for delivery over the winter months some sales have 
taken place at 35s. 9d. Shipments from Middlesbrough are 
well maintained, being 56,000 tons to date against 61,000 
tons to same time last month, and 61,800 tons to corre- 
sponding period of last year. Orders from the Continent 
are more difficult to secure now that the Baltic shipping 
season is drawing nearer to a close, and in view of this 
makers are meeting the market more freely. The hema- 
tite pig-iron trade is quiet, and 44s. per ton is paid for 
Nos. 1, 2, and 3, f.o.b. west coast ports. In the manu- 
factured iron trade there is no alteration. Prices remain 
at 5/. per ton for ship plates and 4/7. 15s. for angles, less 
24 per cent. at works. 

The Cleveland Tronmasters and Restriction.—The much- 
talked-of scheme for further restricting the make of pig 
iron in Cleveland, as we have previously pointed out, is 
not likely to be carried into effect. On Monday a meet- 
ing of the Ironmasters’ Association was held at Middles- 
brough and it was decided that at present there was no 
necessity to blow out more blast furnaces. The fact is 








that any further curtailment and subsidising of makers who 
might diminish their production, involves the considera- 
tion of conflicting interests which are most difficult to 
deal with. Besides, the wisdom of reducing the output 
still further is generally doubted in the face of the keen 
competition of other districts with Cleveland. 

Engineering and Shiphuilding.—In the engineering shops 
there is less work and marine builders are especially slack. 
Shipbuilders on the Tyne, Wear, and Tees have no better 
prospects for the winter, although a few orders for steel 
steamers have recently been booked. At Middlesbrough 
Messrs. R. Dixon and Co. are building a steel steamer, 
the plates for which are being rolled by Messrs. Bolckow, 
Vaughan, and Co., of Middlesbrough. This is the first 
order for steel plates placed in Cleveland. Messrs. Bolc- 
kow, Vaughan, and Co. are now able to produce all kinds 
of steel, and will no doubt soon have the same reputation 
fer steel plates that they have obtained for steel rails. 

The Steel Trade.—At last there are signs of a revival in 
this branch of industry. The North-Eastern Railway 
Company have given out an order for 20,000 tons of steel 
rails and have distributed it as follows : Messrs. Bolckow, 
Vaughan, and Co. are to make 9000 tons, the Darlington 
Tron and Steel Company, Darlington, are to make 6000 
tons, and the North-Eastern Steel Company, of Middles- 
brough, are to make 5000 tons. With other orders which 
have recently been secured these will keep the works 
employed over the winter and a great deal of distress will 
be avoided. 

The Richmond Iron Works.—These works, which are 
situate at South Stockton, and which have been idle for 
years, are to be opened next month for the rolling of 
sheets and bars. 


The Foundry Trade.—Large firms like Messrs. Coch- 
rane, Groove, and Co., at Middlesbrough, are nearly 
always well employed on heavy contracts for big pipes 
for all parts of the world, otherwise the foundry trade is 
not in a satisfactory state. There is, however, a growing 
belief that in the spring of next year there will be a re- 
vival in all branches of the iron trade. 

The Coal and Coke Trades.—There is a steady demand 
for all kinds of fuel. Prices are unchanged. 

NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Proposed Goole and Isle of Axholme Railway.—Some 
feeling having been expressed in the Isle off Axholme in 
regard to the conduct of the members for North Lincoln-. 
shire in respect to the Goole, Owston, and Epworth Rail- 
way scheme (1883) which was rejected by the Lords, the 
Right Hon, James Lowther and Mr. Rowland Winn 
entered into explanations at a meeting held at Ludington. 
Mr. Lowther said at the conclusion of the controversy 
between the railway and the tramway, it was represented 
to them that the opposition had practically disappeared, 
and that there was a general desire for the passage of the 
Bill. They then so far departed from what had been his 
(Mr. Lowther’s) invariable rule as to attend before the 
House of Lords to state their opinion that the great mass 
of their constituents in the Isle of Axholme were in favour 
of the Bill. This, however, he wished to emphasise, that it 
was not in the power of the members to influence the 
passage of a private Bill through Parliament. Mr. 
Lowther concluded by expressing the hope that a rail- 
way scheme would before long be unanimously adopted 
by the Isle of Axholme, introduced by both members into 
Parliament, and successfully carried through. 


The Scarborough Spa—Annual Report.—The Cliff Bridge 
Company have issued to the shareholders, the annual 
report, from which we make the following extracts: The 
net profits on galas and entertainments are this year con- 
siderably in excess, whilst the general working expenses 
are, in many instances, less than those of the preceding 
year. The balance available for dividend is 4371/. 7s. 11d., 
against 4102/. 5s. 8d., showing an increase as compared 
with last year of 269/. 2s. 3d. The committee recommend 
a dividend of 2s. per share. 





Scarborough and Whitby Railway Company.—A general 
meeting of the proprietors of the Scarborough and Whitby 
Railway has taken place at Scarborough, the chaiman, 
Mr. A. Marshall, presiding. The chairman submitted 
for the approval of the meeting an agreement for the 
working and maintenance of the Scarborough and Whitby 
Railway (when opened for public traffic), by the North- 
Eastern Railway Company, which agreement had already 
been sanctioned and sealed by the directors of both com- 
panies. The directors are inviting subscriptions for the 
capital required for completing the line, and this capital 
would be issued in the form of 5 per cent. first pre- 
ference shares at par, ranking as a first charge, after de- 
benture stock, and with priority over the 240,000/. or 
other capital. 


Lead Mining in Derbyshire.—At a special meeting of the 
shareholders of the Milldam Mining Company, held in 
Sheffield, it was resolved, in consequence of the un- 
profitable working, to close the mines. The company 
was formed 30 years ago, and at one time, during 
the Carlist war, paid a dividend amounting to 20 per 
cent. Of late years the shareholders had received 
no dividend whatever. About 100 persons will be 
thrown out of employment at Eyam, where the mine 
is situated. The Eyam Mine has also been closed— 
in fact, the Milldam is the last of the public companies 
formed to work lead in North Derbyshire. Private firms 
hold mines in South Derbyshire, and work them profit- 
ably, while others cease raising ore and wait for better 
times. Lead is now only making 12/. per ton at the mine. 
Some years ago it realised 20/. to 25/. a ton, the latter 
figure having been reached during the Russian war of 
1854, 
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CONSTRUCTED BY 


THE annexed illustration shows a strong and well- 
designed radial drilling machine, which has recently 
been brought out by Messrs. George Booth and Co., 
Halifax, for engineering and shipbuilding purposes. 
The machine contains several noticeable improvements 
upon the ordinary form of radial drilling machines, and 
is constructed with external and internal columns. The 
internal column is securely bolted to the foundation 
plate and the external column is bored, turned, and 
secured to the internal column by three T bolts work- 
ing in acircular groove. One of the features of this 
machine is that the radial arm can be completely 
rotated or adjusted as required by means of a worm- 
wheel and handle shown on the engraving on the base 
of the external column. The radial arm can be raised 


and lowered 3 ft. 4in. by power, and the machine will | 
admit objects up to 6 ft. in height under the spindle. | 


Another feature is that the saddle carries the double 
gearing, which is very convenient for being readily 
engaged and disengaged, besides dispensing with a 
great amount of torsion of the driving shafts which 
are between the driving cone and the spindle. The 
spindle is of steel 23 in. in diameter and is carried in 
a long cast-iron socket, the bottom end of which is 
conical ; the top is fitted with lock nuts for adjustment 
when wear has taken place. The self-acting feed 
motion will give a traverse 16 in. deep and the feed 
screw is fitted with two brass nuts, one being so 
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radius. The foundation plate is 7 ft. 9 in. long, 
4 ft. 4 in. wide on face, and 12in. deep. It is planed 
on the top and front and the T slots on the front are 
planed out. The loose angle table is 2 ft. 9 in. long, 
2 ft. wide on the top, and 1 ft. 9 in. deep, accurately 
planed. Steel gearing is largely applied to the machine, 
and the workmanship is of the makers’ usual high 
class. The principal wrought-iron parts, where need- 
ful, are properly case-hardened. These machines have 
already been supplied to some of the principal firms in 
Great Britain. 








TASMANIA.—The Tasmanian Government proposes to 
spend 95,240/. this year on roads, bridges, railways, &c. 
Several new lines of railway are to be surveyed. 


Tue SouTHAMPTON WatTER Suppiy.—At a meeting of 


| the Southampton Town Council held on the 22nd inst. it 


| bourne, at a cost of 51,000/. 


was resolved to adopt the report of the water works engi- 
neer, Mr. W. Matthews, C.E., recommending that a new 
supply of water be obtained from the chalk near Otter- 
Mr. W. Whittaker, B.A., 
F.G.S., of the Geological Survey, also submitted a report 


| in favour of this scheme, which was one of four proposals 


arranged that it can be adjusted to prevent backlash | 


of the spindle. The saddle is moved along the radial 
arm by means of a screw, bevel wheels and handle, con- 
veniently placed for the workman. The maximum 


range of the spindle is 6 ft. radius from centre of 
column to centre of spindle and minimum 2 ft. 8 in. 





dealt with by the Town Council. Parliamentary powers 
will be sought in the coming session, and the works when 

carried out will entirely supersede the existing works, 
where 3 million gallons per day are pumped from the 
River Itchen. 


A CurnesE Rattway.—Herr Kiepert gives the follow- 
ing particulars, in the Geographical Review, published at 
Brunswick, of a short line of railway in China, which did 
not share the fate of the line between Shanghai and 
Woosung. He says that the line in question, which is 
only 74 miles long and which was constructed almost by 
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stealth, is in the province of Tcheli, and is used for con- 
veying the coal from the mines of Kaiping, situated about 
70 miles to the north-east of Tientsin and 105 miles to the 
east of Pekin. The Viceroy Li Hung Chang was anxious 
that this coal should be used for the Imperial Navy, for 
the arsenals in the province of Tcheli, and for the vessels 
of the Chinese Merchant Steam Navigation Company, 
instead of the Japan coal. The simplest plan would, of 
course, have been to connect Tientsin and Kaiping by 
means of a railway, but the Chinese would not allow the 
English engineers who had been called in to do this, and 
insisted upon acanal being cut. This canal, which has 
indirectly been of some service, as it has had the effect of 
draining the very marshy district through which it is cut, 
could not be brought right up to the mouth of the mine, so 


| the English engineers were allowed to make a railway over 


But when the line was made the 

n the trucks being drawn by mules, 
for they would not hear of a locomotive which the en- 
gineers of the line had procured being employed. This 
went on for some time, but they have now given way, and 
two or three fresh engines have been brought over from 
England. The Kaiping mine is worked upon very scien- 
tific principles, being provided with all the most approved 
safeguards. The galleries are 20 miles in length, and 
there are 7 miles of tramway. The supply of coal is prac- 
tically inexhaustible, but the quality of it varies very much, 
and the Tientsin steamers have to get theirs from Japan. 
The mine from which they might have got the coal they 
wanted is only safe with patent lamps, and as the Chinese 
will always break the glass in order to light their pipes, 
the workings have been abandoned. The cost of the coal 
at the pit’s mouth is only 9s. a ton, so that several manu- 
factories have been established in the neighbourhood. 
The mine gives employment to 1000 men, nine-tenths of 
whom work underground, and, though not yet a success 
Seaeety, it seems likely to be very beneficial to the 

istrict. 


the last few miles. 
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THE STATE OF THE NAVY. 

Noruine has yet occurred to show what steps 
the Admiralty intend to take for the purpose of 
speedily increasing the strength of the Navy. The 
Times, even so late as the 20th inst., still enter- 
tained ‘‘little doubt that the Board of Admiralty, 
as at present administered, are doing the very 
utmost with the resources at their command. They 
are doing much more, according to our Portsmouth 
correspondent, who speaks on the subject with 








authority, than any former Board.” This is not 
worth much, though it is instructive to note that 
the Times claims for its Portsmouth correspondent 
the power of speaking with authority. In his report 
of the visit of the Lords Commissioners of the Ad- 
miralty to Portsmouth Dockyard, referred to by us 
last week, we called attention to statements which 
bear strong internal evidence of being official or 
authoritative, and our suspicions as to their source 
appear to be correct. In that report the Times 
attempts to soothe the public mind with such 
phrases as the following: ‘‘ Without strain and 
without excitement the naval supremacy of the 
country is being annually strengthened by the ac- 
cession of war vessels of improved types. . . . 
Another hopeful sign which has been exhibited 
during the year is the increased attention which 
has been devoted by the Admiralty to the growing 
importance of torpedo warfare. . . . The Ad- 
miralty have already introduced a novelty into 
their shipbuilding policy for the current year in the 
shape of anew Hecla. . .. They have also autho- 
rised the construction by contract of a new torpedo 
cruiser, the Scout, an improved Polyphemus, 
capable of accompanying the ironclads in any 
weather, but which will be destitute of struc- 
tural protection of any kind. And the Civil 
Lord has promised that should the new sea- 
going torpedo ship prove a success, Scouts will 
be attached to the squadron in _ considerable 
numbers. ... Upon the Colossus. ... much 
steady progress has been made since their lord- 
ships’ last visit. . . . the wisdom of proceeding 
cautiously in the instance of the Colossus is obvious 
. . . the Admiralty have exercised a wise dis- 
cretion in the matter, even at the risk of being 
twitted by the opposition with keeping ships un- 
necessarily long under construction.” 

We venture to think that this advocacy of ab- 
sence of strain and excitement at the dockyards, 
‘“steady progress,” slow and cautious procedure, 
and of indefinitely delaying the completion of ships, 
will hardly be satisfactory to the public whatever 
‘‘authority” the Portsmouth correspondent may 
be able to speak with. The policy which it indi- 
cates at the Admiralty and in the dockyards, is not 
so much one of ‘‘wise discretion,” as incapacity, 
irresolution, and want of energy. The Times 
appears to think it sufficient to say that, ‘‘ delays 
in time of peace are infinitely preferable to possible 
failures in times of hostilities.” This is, however, 
an extraordinary dilemma to present to the public, 
and one which, if it really exists, is most discredit- 
able to the Admiralty. Are we really to believe 
that the mechanical skill and resources of this 
country are incapable of producing a better result 
than the choice between two evils; great and 
almost indefinite delay in the construction of war- 
ships in time of peace, or failure in time of war. 
If this is really the state of things, it is high time 
that some effective steps were taken towards alter- 
ing it. 

‘Even the Times, however, is getting somewhat 
uneasy upon the point, and appeals to Sir Thomas 
Brassey — ‘‘ the last hope of the uninformed 
optimist,” as he his styled by the Pall Mall Gazette 
—to set matters right by throwing some more de- 
partmental dust into the eyes of the public. The 
Times says, on the 20th inst.: ‘‘ Sir Thomas Brassey 
is to address his constituents to-night at Hastings, 
and we hope he will not shrink from the question 
raised. We must appeal, however, to Sir Thomas 
Brassey to rise above technicalities which tend to 
hide the true issues from the country, and to face 
the plain question whether the Navy is strong 
enough to give security to our commerce, and to 
protect our empire without risk of calamitous 
failure in the event of a war with two or three 
European powers combined. We hope and believe 
that so grievous a trial, so heavy a blow, to the pro- 
gress of the world is not within the limits of moral 
possibility.” This is too touching, while Sir T. 
Brassey’s response to the call made upon him is 
equally ridiculous and disingenuous. Sir Thomas 
is satisfied with the reflection that the present 
Governmeut has done a little more for the Navy 
than the late one did ; and that the present state of 
the Navy and its future prospects are all that can 
be desired. The sheet anchor of the ‘‘ last hope of 
the uninformed optimist” still holds firmly on. It 
would be simply ludicrous if the matter were not so 
serious, to hear the Times appealing plaintively to 
Sir Thomes Brassey to say whether or not the 
British Navy is strong enough to give security to 
our commerce, and to protect our empire, without 








risk of calamitous failure, in the event of war with 
two or three European powers combined. Unfor- 
tunately it does not matter much what Sir Thomas 
Brassey says upon the point. The facts speak only 
too loudly for themselves. The time for sucha 
discussion has long since passed away, and that 
for action has arrived. 

As usual, when questions of this nature are 
raised, there are persons ready to propose simple 
and short methods of settling them. Sir William 
Armstrong undertakes to provide a panacea for 
curing all the evils which have befallen the Navy. 
He says that all that is wanted is to build ‘‘ incom- 
parably superior vessels,” such as the last one which 
has been produced by his firm. This vessel, which 
is named the Esmeralda, is of so ‘‘ incomparably 
superior” a quality that, although no armour plating, 
however thick, can keep out projectiles fired from 
the Elswick guns when placed upon ordinary war- 
ships, she, entirely unarmoured as she is, ‘is 
almost absolutely secure against the worst effects 
of projectiles.” This ‘‘ almost absolute security” is 
obtained by shielding the guns merely against small 
arms and machine gun fire, and by the additional 
means of a steel deck 1 in. thick, which is fitted 
just below the water line. These vessels possess 
such peculiar properties that they ‘‘ will never be 
out of date, while ironclads often become obsolete 
almost as soon as made.” Sir William Armstrong 
expresses great contempt for unarmoured vessels in 
general, and nothing, in his opinion, can be more 
delusive than to think of adapting our mercantile or 
passenger steamers to act as cruisers ‘in the case of 
an emergency ; ‘‘ they would simply supply victims 
for Esmeraldas.” Sir William Armstrong’s un- 
armoured vessel, however, would not only sweep 
all other unarmoured craft off the seas, in conse- 
sequence of having one of her decks covered with 
plates 1 in. thick, but ‘‘ she would be very difficult 
to sink or disable, even if opposed to an ironclad.” 

It almost takes one’s breath away to read Sir 
William Armstrong’s description of the wonderful . 
and mysterious qualities possessed by his ‘‘ incom- 
parably superior vessel ;’ and some of our contem- 
poraries appear to have been completely overcome 
by it. His speech has been quoted in most of the 
papers which have taken a part in the present dis- 
cussion upon the state of the Navy, and has been 
accepted by some of them as a plain, unvarnished, 
and disinterestedly patriotic statement. The circum- 
stances under which Sir William Armstrong’s 
speech was delivered, and the objects he had in 
making it, appear to have been entirely lost sight 
of. Sir William Armstrong was speaking at the 
annual meeting of the shareholders of the ship- 
building and engineering firm of Messrs. Arm- 
strong, Mitchell, and Co., at Newcastle, and was 
making a business speech of the usual type for the 
benefit of the shareholders. 

At the close of his remarks respecting the 
Esmeralda, he said: ‘‘ These observations are per- 
tinent to the occasion, because the success of the 
Esmeralda, and a more appreciative view of ships 
of the’ cruiser class, are obviously connected with 
the prospects of this company.” The prospects of 
the Elswick Company formed the dominant factor 
in Sir William Armstrong’s view of this question, 
and it is important that this should be remembered 
in judging of its value. Had Sir William Arm- 
strong been speaking with impartial motives before 
a disinterested audience, and apart from his posi- 
tion as chairman of the Elswick Company, we should 
have regarded his view as mistaken, exaggerated, 
and hardly worthy of serious attention. It was 
well calculated, however, to please a meeting of 
shareholders, and can only fairly be regarded in that 
light. To treat it as an unbiassed expression of 
opinion is manifestly absurd, and too much import- 
ance has been attached to it in that sense. As it was, 
Sir William Armstrong made an admission which is 
damaging to the whole of his argument ; and that 
is, that ‘‘it is only in an artillery fight that an 
armour-clad has any advantage, and rams and tor- 
pedoes will probably have quite as much to do with 
the fate of naval battles as artillery.” This appears 
to imply, that Sir William Armstrong contemplates 
that his ‘‘incomparably superior” vessels will 
keep clear of artillery fights, and will be spared 
till a new era arrives, in which artillery will be 
done away with, and rams and torpedoes will 
form the chief weapons of attack. It is hardly 
necessary to say that the progress made up to 
the present time in developing the power of 
the ram and torpedo, does not indicate that the 
time for which the Esmeralda type of cruisers are 
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specially adapted, is very near at hand. Mr. G. 
Rendel, of the Admiralty, is known to be a great 
advocate of the particular types of vessels which 
Sir W. G. Armstrong, Mitchell, and Co., build. 
We trust the Admiralty will not be thus in- 
fluenced, but will adopta large and intelligent policy 
and try to spread the work of building ships for the 
Navy over as large an area as possible. This will 
favour present speed and economy of production by 
introducing the element of general competition, 
while it may be of vital importance at some future 
time to have a great reserve of experienced Jabour 
distributed over various parts of the country which 
may be employed in the speedy construction or re- 
pair of ships. 

As so much has been said about the Esmeralda, 
it may be well to describe what kind of vessel she is. 
She is 270 ft. in length, 42 ft. in breadth, and has 
about 185 ft. draught of water when ‘fully 
laden.” She is steel built, and has a lower, or 
protective, deck of 1 in. steel, extending from 
stem to stern; which deck is about 1 ft. below 
water at the middle line, and 5 ft. below water at 
the sides. She is fitted with four double-ended 
steel boilers, having six furnaces in each, the work- 
ing pressure being 90 lb. The engines are of the 
compound horizontal type; the cylinders being 
41 in. and 82 in. in diameter, and the stroke 36 in. 
The indicated horse-power, upon trial, was over 
6000, and the mean speed, over a short run, about 
18} knots. She is armed with two 25-ton 10-in. 
breechloading guns, which are mounted as bow and 
stern chasers ; six 4-ton 6-in. breechloading guns ; 
two rapid-fire 6-pounders, and several machine 
guns of the Hotchkiss, Gatling, and Gardner types. 

The Esmeralda will thus be seen to be strong in 
offensive power; but all her guns, and the whole 
of the intricate mechanism for working and firing 
them, are without any protection against artillery 
fire. It is considered sufficient by Sir William 
Armstrong to claim that they are protected against 
the fire of small machine guns; but, with the ex- 
ception of this, they are exposed to injury by the 
smallest guns afloat. The hull of the vessel can be 
penetrated through and through by the lightest 
of shell, and so far from such ships being fit to 
engage in an artillery fight in which Sir Wil- 
liam Armstrong himself admits armour-clads will 
have a great advantage, their most powerful guns 
might be placed hors de combat by the striking 
of a single projectile against some of the mechanism 
by, which they are worked. The Esmeralda, 
although nominally a protected cruiser, has, in 
reality, no protection whatever against artillery 
fire with the insignificant exception of a deck plated 
with 1 in. of steel, which is situated a little below 
the water line. This deck is considerably rounded 
up towards the middle ; and, leaving out of account 
the many risks which would occur at sea of pro- 
jectiles penetrating the hull of the vessel beneath 
the deck plating, the surface of the deck would 
present, in many cases, such angles to the fire of 
an enemy, that it might be penetrated by very 
light guns. There have been but few experiments 
made upon the resisting power of horizontal 
armour; but such as have been made show that 
1 in. plating is of almost no value whatever when 
exposed to the fire of heavy guns. 

Another weak point in the Esmeralda is her small 
.coal supply. Her draught, when ‘fully laden” 
with 400 tons of coal in the bunkers, is said to be 
184 ft. ; but bunker space has been provided for 
200 tons more. Her coal supply is, however, put 
down at 600 tons. As she is said to be ‘‘ fully 
laden” with 400 tons, she must, therefore, be more 
than fully laden with 600 tons. The strange mis- 
application of words which is involved in calling a 
ship fully laden when she is short of the coal supply 
she is said to carry by 200 tons has considerably 
puzzled us, but we will not dwell upon it. The 
device is novel and ingenious. The speed of the 
Esmeralda is said to constitute her chief defensive 
quality, and also to be the quality which makes 
vessels of her class specially suitable for cruis- 
ing at sea, and for protecting our commerce upon 
long voyages. This quality depends, of course, 
entirely upon the coal supply, and upon the length 
of time that such a vessel can cruise at sea, and can 
steam at the swift rate of speed, which is claimed 
for her, without exhausting her bunkers. It must 
be remembered, also, that if the Esmeralda were 
to be fired at, and penetrated at the bows, her speed 
would almost immediately be lost, because it would 
be impossible to drive her through the sea with 


state that the Esmeralda can travel 6000 knots, at a 
speed of 10 knots per hour, or about 8000 knots, at 
a speed of 8 knots per hour. It does not matter 
much how far she could travel at speeds such as 
these, because the only critical service that could 
be required of such a vessel, would be to steam for 
a long time at high speeds, and thus to be able to 
protect our fast mercantile steamers, or to keep her- 
self clear of an enemy’s fast cruisers in time of war. 
The speed that the Esmeralda is advertised as having 
and which is put forward as constituting her chief 
claim to public consideration, is 18} knots per hour. 
Now, at a speed of 18} knots per hour, the whole 
600 tons of coal which it is possible to carry, and 
which is 200 tons in excess of what will bring her 
down to her, so-called, draught of water when fully 
laden, is not sufficient even for three days’ steam- 
ing ; while 400 tons of coal, with which she is fully 
laden, would not enable her to steam for two days. 
The consumption of the whole 600 tons also involves 
the exhaustion of all that portion of the coal supply 
which is intended to be carried in the ’tween decks, 
and which is relied upon by Sir William Armstrong 
for keeping out projectiles in the region of the 
water line. We have before pointed out the 
fallacy invelved in thus relying upon coal to perform 
two distinct functions, and by taking it into account, 
as is thus done, twice over. It cannot be available 
for both purposes ; viz., as a defence against pro- 
jectiles, and also for consumption in the furnaces. 
In the Esmeralda, however, we are asked, after 
adopting the device of adding 200 tons to the 
quantity which will put the vessel into the ‘‘ fully 
laden” condition, to credit the coal with the power 
of fulfilling both the above-named functions. The 
coal supply is, it is said, to protect the ship in the 
region of the water line ; and it is also to be avail- 
able for the ordinary requirements of consumption. 
It is evident that one of these objects would soon 
have to be sacrificed if the vessel were actively 
engaged in cruising during war time ; and even then 
the coal supply would only enable her to make use 
of the high rate of speed which is said to make her 
so formidable, for a very short period. 

Sir Edward Reed has written a long letter to the 
Times, in which the general question of the state 
ef the Navy is discussed, and vessels of the Esme- 
ralda type are severely and adversely criticised. 
Sir Edward Reed’s letter is unfortunately dis- 
figured by vehement protestations that the discus- 
sion of such a subject is ‘‘ distasteful” to him, 
and that ,contending for his own views brings upon 
him ‘‘endless distress and trouble.” He asks us 
to believe also that, ‘‘in the present case owing to 
the recent appearance of the Esmeralda, the matter 
is made worse, because anything which I might 
say in the hope of tempering public sentiment 
in favour of vessels of that type, would bring 
me into direct personal antagonism with Mr. 
Rendel, a member of the Board of Admiralty, and 
with Sir William Armstrong, for both of whom I 
have a high regard.” Expressions such as these, 
and others, give an air of insincerity to his communi- 
cation which is greatly to be regretted, and which 
must inevitably detract from any effect it might 
otherwise produce. Sir Edward Reed’s reference 
to the building of ironclad ships, which shall have 
a speed of 20 knots an hour, and large coal supplies, 
is too vague for discussion. We think that mer- 
cantile shipowners will be surprised to read Sir 
Edward Reed’s statement, that, owing to the action 
of the Board of Admiralty, ‘‘the mercantile 
marine of this country, in so far as its fast and 
powerful steamships are concerned (and many others 
besides), has undergone a complete transformation.” 
We are surprised also to find Sir Edward Reed 
adopting a view that has led the Times and Sir 
Thomas Brassey sadly astray in discussing the rela- 
tive strength of our own and other navies. Sir 
Edward Reed says, ‘‘It has been said by a high 
authority at the Admiralty, Mr. Barnaby, the 
Director of Naval Construction, that ‘the fairest 
available approximate measure of the power of ships 
is their displacement or total weight,’ on the ground 
that ‘it always represents power of some kind,’ and 
for the purposes of a general comparison this pro- 
position may well be accepted.” The statement 
that ‘displacement always represents power of 
some kind” is an example of those superficial and 
dogmatic, but unscientific and misleading, utter- 
ances in which Mr. Barnaby delights. We will pro- 
ceed to show some of the results which directly 
follow from the adoption of this principle. If dis- 
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power of a war-ship, then the most powerful 
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war-ships in the British Navy are the following, 
the order in which they are placed representing their 
various degrees of power: Intlexible, Dreadnought, 
Northumberland, Minotaur, Agincourt, Achilles, 
Alexandra, Thunderer, Devastation, Sultan, Black 
Prince, Warrior, &. Could a more diversified lot 
than this be got together or a selection showing 
greater and more irregular differences of fighting 
power. Among the vessels named are the latest 
and most powerful, and also the oldest and weakest 
of our ironclad fighting ships; yet the order in 
which they appear being determined by their dis- 
placements—which range from 11,400 tons to 9100 
tons—should, according to Mr. Barnaby, represent 
the relative fighting powers of these ships. Upon 
the same principle the Northumberland is a more 
powerful fighting ship than the French ironclad 
Amiral Duperré, her displacement being 100 tons 
greater. In other words the oldest and weakest 
ironclad in the British Navy is more powerful than 
the latest and strongest ironclad in the French 
Navy. These are examples of the conclusions that 
are arrived at by assuming, as Sir Edward Reed, 
Sir Thomas Brassey, and the Times do, that Mr. 
Barnaby’s ‘‘ proposition may well be accepted.” 
It is not to be wondered at that Admiralty official 
statements are absolutely unreliable when they are 
based upon such erroneous and absurd assumptions 
as are involved in Mr. Barnaby’s latest ‘* proposi- 
tion.” 


THE BREWERS’ EXHIBITION. 

PARADOXICAL as it may appear the prominent 
feature at the Brewers’, Malsters’, Distillers’, and 
Licensed Victuallers’ Exhibition, now being held 
at the Agricultural Hall, is aérated water. The 
largest and best furnished stands are filled with ma- 
chinery for its production, and many of the smaller 
stalls are devoted to internally stoppered bottles, 
syrups, boxes, and other minor matters connected 
with its manufacture or distribution. In our notice 
of this Exhibition last year* we dwelt at consider- 
able length on this matter, and during the last 
twelve months no great changes have been made. 
The influence of the active research into the sub- 
ject of germs and microbes which has taken place of 
late years, is seen in the attempts which are being 
made to keep aérated water free from all atmo- 
spheric contamination, and to charge it with 
nothing but carbonic acid gas. Messrs. J. McEwen 
and Co. and Messrs. Bratby and Hinchcelitfe, both 
of Manchester, show an anti-atmospheric generator 
(McEwen’s patent) into which the air is not allowed 
access after the first charge is set to work. The 
whitning and water arestirred together into a paste 
and run by gravity into the generator through a 
pipe which connects it to the mixing vessel. The 
acid isstored in an elevated tank, from which a pipe 
furnished with a cock, affords communication with 
the generator. As soon as the gas is evolved the bell 
or gas holder into which it rises, begins to ascend, 
and when it has gone about two-thirds of its travel 
it shuts the cock through which the acid is supplied, 
and stops the production of gas. As soon as_ the 
bell begins to fall, owing to the demands made on 
its contents by the pump which charges the receiver, 
it again opens the acid tap and more gas is gene- 
rated, and so on until the whole of the whitning is 
spent. The introduction of more acid then has no 
effect, and the bell descends until it meets a stop 
which puts an electric gong in action, and notifies the 
attendant that a fresh supply of whitning is required. 
The old charge is then allowed to run out, and the 
fresh one to enter without any air gaining admit- 
tance. In addition to this, Messrs. Bratby and 
Hinchcliffe have a most imposing show of 
all sizes of plants, capable of manufacturing from 
100 to 1000 dozens per day. Messrs. Chapman 
and Sons, of Birkenhead, offer a new fast bottling 
tube rack for bottles with patent stoppers, in which 
the feature of novelty is a valve at the end of the 
air pipe. This valve is not opened until the pipe 
is pressed right up to the bottom of the bottle, and 
then it is only off its seat for a moment and closes 
again as soon as the pipe is withdrawn. It is 
claimed for this arrangement that it effects a great 
saving of gas which would otherwise escape down 
this pipe. This firm has also a large display. 
Next to them come Messrs. Barnett and Foster, of 
New North-road, London, who show a large beer 
aérating and bottling plant, a class of machinery to 
which they have given great attention Mr. James 
Galloway, of Bolton, has a large syrup plant, and a 
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turnover filling machine which is stated to be ex- 
ceedingly rapid in action. It would be wearisome 
to go through all the exhibits in this department 
one by one. They occupy a large part of the space 
in the hall and display an immense amount of in- 
venuity, particularly in the matter of bottling 
inachines. Had it not been that some of the manu- 
facturers have stands at the Health Exhibition 
the show would probably have been still larger. 
The driving of soda-water plants presents a very 
favourable field for gas engines of moderate size, 
and naturally most of the types before the public 
are to be found at the Hall. Among these there 
are two which claim notice from their novelty. 
The first is a new form of the Atkinson gas engine, 
shown by the British Gas Engine and Engineering 
Company, of 11, Queen Victoria-street, London. 
In this engine the opposite sides of the piston are 
made to perform different oftices. The rear side 
is exposed to the explosion and the resulting 
pressure, a3 1n an Otto engine, and the forward side 
acts as a pump piston, to draw in and compress the 
combustible charges. The combined gas and air 
are forced into a receiver, made in the form of a 
vertical bored cylinder furnished with a loosely 
fitting piston. The charge enters below this piston, 
and forces it up, compressing the gas above it. In 
a short time, however, the leakage round the piston 
equalises the two pressures, and it falls again to be 
raised by the next charge. The working end of 
the cylinder draws its supply from the reservoir 
below the piston, communication between the two 
being controlled by a rotary disc valve which forms 
one of the mozt noticeable features of the whole 
design. This valve is mounted on the end of 
the cylinder, and is driven by teeth formed on its 
periphery, which gear into a pinion on a side shaft, 
its speed of rotation being one-sixth that of the 
crankshaft. Two-thirds of the area of the valve 
are exposed to the atmosphere, the remaining third 
working between a face on the cylinder cover and a 
plate in which there is a cavity communicating 
with the reservoir. In the valve there are formed 
six equidistant ports, which come into action in 
succession, and after they have severally done their 
ottice, are exposed to the air, so that the products of 
combustion are dissipated and all chance of a back 
ignition is avoided. As the valve rotates, a port 
opens communication between the cavity in the 
back plate and a port in the cylinder cover, until 
suflicient compressed mixture for a charge has 
entered the cylinder. The port then passes the 
cavity, cutting off the supply, and opens to the 
igniting apparatus, when the charge is exploded, 
and the engine receives an impulse. At the end of 
the stroke the exhaust valve is opened by a cam on 
the side shaft, and the products of combustion are 
swept out by the returning stroke of the piston. 
The igniting apparatus is exceedingly ingenious, 
and gives very good results. An iron tube, closed at 
one end, and terminating at the other in a cavity 
inthe back plate, is kept constantly hot in a gas 
flame. The port in the rotary valve, at the proper 
instaut, puts the cylinder in communication with 
this cavity, and the explosive mixture rushes into 
the tube, where it is instantly lighted. A small 
eroove in the face of the valve allows the products 
of combustion in the tube to escape slowly, ready 
for the next ignition. From the foregoing expla- 
nations the cycle of operations will be readily un- 
derstood. Commencing with the crank on the 
back centre, the piston moves forward until a charge 
has entered the cylinder, when the explosion 
occurs and the piston is driven to the end of its 
stroke. The exhaust valve then opens, and the 
piston returns, ready for the next stroke, there 
being thus an explosion at each revolution. During 
the same period the forward side of the piston com- 
presses the contents of the front end of the cylinder 
into the receiver, and then draws in a fresh charge. 
The speed of the engine is regulated by a 
governor which acts on the delivery valve of the 
pump. When the full amount of power is being 
developed this valve closes at the end of each for- 
ward stroke of the pump, but at other times it is 
held up, more or less, by the governor and a part of 
the charge is allowed to return to be recompressed. 
The advantages claimed for this engine are that 
there is an explosion at every revolution ; that there 
is very little chance of back ignition, and that if 
such should occur it will be confined to the 
small quantity of mixture under the piston, and 
will cause no appreciable waste of gas ; that the 
speed is regular, and that the consumption of gas is 
as small as that of any other engine. 
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The second engine is called the ‘‘ Syrinx,” and is 
manufactured by Messrs. Clarke and Gillespie, 
Stevenage. This is of the non-compressive class, 
and is consequently very simple inconstruction. A 
horizontal water-jacketted cylinder drives a crank- 
shaft through a trunk piston and a connecting rod. 
The piston draws in gas and air behind it until it 
passes a port opposite to which a jet of gas is burn- 
ing. The flame is drawn into the cylinder, and ex- 
plodes the mixture. At the end of the stroke an 
exhaust valve is opened by a cam on the side shaft, 
and the products of combustion are evacuated. 
The engine is very neat in appearance, and com- 
pares favourably, as to design, with most small 
power gas motors. 

The brewers’ engineers make a good show, par- 
ticularly as regards brass and copper work. Messrs. 
H. Stopes and Co., of Southwark-street, E.C., 
have a very large exhibit covering the whole range 
of brewing operations, much of which was noticed 
by us last year. Among the novelties there is to be 
mentioned a chaff-cleaning machine, consisting of a 
cylindrical] sieve, in which is a creeper screw. The 
chaff, as it comes from the cutter, is fed into the 
sieve and forced forwards by the screw, the dust 
falling through the crevices of the grating as 
the material is turned over. The use of this 
machine is said to have a very favourable effect 
on the health of the horses to which the fodder 
is supplied. Also a grain-washing machine, 
which carries the material forward against a stream 
of running water. Messrs. G. J. Worssam and 
Co., of Wenlock-road, N., show a fine copper 
fitted with a boiling apparatus which dispenses with 
the use of a coil or a jacket. This is a cylinder, 
like the barrel of a locomotive, fitted with tubes. 
Steam is admitted to the body of the barrel, which 
is placed vertically, and the wort circulates through 
the tubes, entering at the bottom and emerging at 
the top. This boiling apparatus can be fitted to a 
wooden or other vessel, and does not occupy a great 
space. The same firm have a neat arrangement to 
prevent a spark, arising from the presence of a flint 
in a malt mill, giving rise to an explosion in the 
dust-laden air of the building. The grinding rollers 


run in contact with two small rollers beneath 
them, the four inclosing a small space, into 
which the meal falls. Should an_ explosion 


occur, it is confined to this space. The two 
auxiliary rollers are carried on a swing frame, and 
will recede to allow the passage of a hard body. 
Another novelty is a continuous hop press consisting 
of a drum and chain of articulated plate about 
15 in. wide, passing over two rollers. The wet 
hops are fed into a hopper at ons end, and pass 
between the chain and the drum, and after having 
had their moisture thus pressed out they are de- 
livered at the other end of the machine. 

Messrs. Llewellins and Jaines, of Bristol, show a 
mash tun fitted with their copper inserted false 
bottom plates. These are cast-iron plates bored 
with numerous holes into which small copper caps 
or thimbles are inserted. The caps are finely per- 
forated at the top, and allow the whole of the fluid 
contents of the tun to drain away without any of 
the grain or grist. The thinness of the plates 
allows very fine perforations to be used, while the 
surrounding cast iron provides the necessary 
strength. Inthe centre of the tun there is a ver- 
tical rotating shaft, which drives, through bevel 
gear, a horizontal shaft. This latter has, at its 
further end, a pinion gearing with a circular rack 
fitted to the inside of the tun, about one-third of the 
height from the bottom. The horizontal shaft is 
provided with arms or rakes, and when it is driven 
it travels round and round the tun, stirring up the 
contents. It also carries two steam-heated copper 
ploughs which run on the bottom, turning up the 
grain or grist. 

Messrs. Buxton and Thornley, of Burton-on- 
Trent, show a shive turning machine and a peg 
turning machine. The latter is very ingenious. <A 
fly cutter, moulded to give the required contour of 
the peg, runs at the top of a vertical spindle. 
Around this spindle two pairs of centres, like 
lathe centres, continually travel in a path eccentric 
to the cutter spindle. The running centre is the 
lower one, and at apart of its path, where it is 
most remote from the cutter spindle, it descends a 
little. A blank, or piece of wood, cut to the re- 
quired length, is then inserted, and as soon as the 
centre has risen it is firmly held and carried for- 
ward into the range of the cutters, where it is 
dressed to the proper size. As it completes the 
circuit the centre again descends and the finished 





peg falls out of the machine. At the same stand 
there is a very fine display of gun-metal pumps. 

Messrs. Thornewill and Warham, of Burton-on- 
Trent, have a miscellaneous show of engines, shaft- 
ing, pumps, and the like, the engines being of a 
very neat design. Messrs. Brindley and Briggs 
make a fine display of copper work, including a 
very large boiling bonnet, and a series of refrige- 
rators. Filters are shown by Messrs. 8. H. John- 
son and Co., of Carpenter’s-road, Strafford, who 
show yeast and wine filters, and also a variety in 
which the cloth between the boxes is replaced by 
carbon paper. Near to them come Messrs. R. 
Morton and Co, of Burton-on-Trent, who contri- 
bute a large and imposing selection of refrigera- 
tors, attemperators, and the like. 

Well-sinking apparatus is shown by Messrs. Le 
Grand and Sutcliffe, and by Messrs. Isler and Co. 
The former show a very heavy well-sinking plant, 
and a modified form of pump, in which the head 
serves as an air vessel. The latter exhibit ap- 
pliances for both driven tube wells, and artesian 
bored wells. 

In bottle-washing machinery Messrs. L. Lumley 
and Co. employ high-pressure water for the 
rinsing, storing it in an accumulator to gain sufti- 
cient head to thoroughly swill the interiors, and 
remove every particle of dirt. The bottles are 
placed in a revolving rack, one half of which is 
under water. They are fed in at one side and 
taken out at the other, the rack turning round 
slowly under the force of gravity. After the 
bottles have been thoroughly soaked, they are taken 
out and washed on the exterior, after which they 
are placed on hollow pegs for their rinsing. High- 
pressure water is emitted through these pegs and 
thoroughly cleanses the interior, the force being so 
great that the bottles need to be held down to pre- 
vent them being biown off the pegs by the force of 
the stream. 

If there is not much that is new at the Exhibi- 
tion, it is at least pleasant to conclude by saying 
that it is a success from a business point of view.. 
All the area is fully occupied, and the exhibitors 
find constant audiences who have a commercial 
interest in the exhibits. Many of the goods bear 
tickets giving the names of the purchasers, and the 
whole affair bears the bright appearance which 
accompanies a brisk business. The shows abounding 
with novelties are not those which repay the pro- 
moters best. A new invention is no doubt interest- 
ing, but to a purchaser it does not carry the assur- 
ance which comes from familiarity, and although all 
firms must keep up with the times, yet those who 
have a good basis of well-known and established 
articles, are the most to be envied. 








RECENT BOILER EXPLOSIONS, 

Sryce our last article on this subject* we have 
received from the Marine Department of the Board 
of Trade fourteen reports—Nos. 76 to 89—of pre- 
liminary inquiries conducted under the Boiler Ex- 
plosions Act, 1882, and some of these reports we 
now propose to notice. Report No. 76 relates to 
the explosion of the boiler of a locomotive belong- 
ing to the Coats Iron and Steel Company, Coat- 
bridge, which took place at the works of the 
company on the 2nd of April last, causing injuries to 
the driver. The locomotive was one built in 1872 by 
Mr. A. Barclay, of Kilmarnock, and the boiler, 
which appears to have had no repairs since it came 
into the possession of the present owners in May, 
1883, was not insured, but was under the inspection 
of Mr. Forsyth, the managing engineer of the works, 
and his foreman fitter. The rupture took place on 
the under side of the barrel in the ring next the fire- 
box and was due to grooving or channelling close to 
the edge of a longitudinal lap joint. The barrel 
was 3 ft. 4 in. in diameter, and made of @ in. plate 
with single-rivetted lap joints ; the iron was of fair 
quality. The thickness on the line of grooving was 
reduced in some places to }in., and the adjacent 
surface of the plate was considerably pitted ; but 
elsewhere the boiler plates are stated to have been 
nearly of their original thickness. About six weeks 
prior to the explosion a blow-hole occurred in the 
line of channelling, and a hole was then drilled, 
and a Zin. tapped bolt put in to stop the leak. The 
thickness of the plate when this was done was 
thought to be 2 in., but those who thus estimated 
it must have been deceived by the burr, as after the 
explosion the thickness at this point was found to 
be only 3‘; in. on the line of fracture. We quite 
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agree with the author of the report and with Mr. 
Traill in their remarks as to this being another case 
proving the necessity of effective periodical internal 
examinations of boilers, such examination requiring, 
in the case of locomotive boilers, the partial re- 
moval in the tubes. 

Report No. 77 relates to the explosion of an oil 
still, which occurred on the 8th of April last at 
Clayton, near Manchester, causing slight injury to 
one man. The explosion appears to have been due 
to weakness in the bottom of the still combined 
with the absence of any safety valves, the result 
of the latter defect being that in the event of any 
obstruction of the outlet the still was liable to be 
subjected to a pressure of 50 1b. per square inch by 
steam from a series of boilers with which it was 
connected. When the explosion took place it 
appears probable that some such obstruction of the 
outlet had occurred, but there is no decisive evidence 
to show to what extent the pressure had accumu- 
lated in the still. 

The next report, No. 78, deals with an accident 
which cannot be classed as an explosion, namely, 
the case of two men being injured by an attempt to 
take off the manhole cover of a rag boiler, while the 
boiler still contained steam at 15 Ib. pressure. The 
bolts securing the cover appear to have been slacked 
back with a view of getting rid of some of the 
steam, but the cover slipped off the bolts (the 
latter lying in notches in the periphery of the cover) 
and was blown up to the roof, the discharge of 
steam, &c., then scalding two men. The act of 
slacking back the cover was, under the circum- 
stances, a reckless one. 

The collapse of the flue of a Cornish boiler at the 
works of the Mansel Tin Plate Company, Taibach, 
on the 8th of March last, is dealt with in report 
No. 79. The boiler was 6 ft. 6 in. in diameter by 
26 ft. long, and was traversed by a flue 4 ft. in dia- 
meter, made of plates originally } in. thick, lap- 
jointed and single-rivetted, and without any stiffen- 
ing rings or cross tubes. The boiler is stated to 
have been made in 1874 by the Milbrook Iron Com- 
pany, Landore, to carry a pressure of 57 lb. per 
square inch, but at the time of the explosion the 
safety valves were loaded to 403 Ib. per square 
inch. The boiler was under the inspection of 
(but was not insured by) the Midland Steam 
Boiler Inspection and Assurance Company, who as 
long ago as December, 1882, had recommended 
the strengthening of the flue by a. stiffening 
ring placed round it. When the failure took 
place the flue collapsed for about three-fourths 
of its length and fractured in all directions. The 
upper part of the flue was much corroded, and 
about the seventh ring from the front it was only 
1 in. thick, the thickness of the ruptured plates 
varying from } in. to 3°; in. The explosion was 
simply due to the flue—originally very weak for 
the working pressure—being nearly worn out. It 
is certainly most extraordinary that in these days 
when the danger of large unstiffened flues has been 
so clearly and repeatedly proved their use should be 
continued. The neglect of the warning of the in- 
specting company in this case was certainly a most 
serious matter. 

Before dealing with report No. 80 we may say 
that we are glad to see that this report and all sub- 
sequently issued have been published for sale, so 

_ that they can now be purchased by the public.* 
We have no doubt that as soon as this fact becomes 
generally known a considerable demand for the 
reports will arise ; they should, in fact, be found in 
the office of every engineer and boilermaker in the 
kingdom. We arealso glad to notice that a consider- 
able improvement has been made in the diagrams by 
which the reports are accompanied, many of these 
being now all that could be desired. 

Report No. 80 refers to the explosion on the 12th 
of March last of a small boiler belonging to Dr. 
Evan Pierce, of Denbigh (the coroner for the 
county), the explosion causing the death of 
Michael Deeham, Dr. Pierce’s coachman, in whose 
care the boiler was placed. The boiler in question 
was of a somewhat peculiar type, it being of the 
wagon pattern but with water-legs on each side, the 
space between these legs forming the furnace. The 
upper part of the boiler was traversed by six 3 in. 
tubes. The boiler was 4 ft. 3in. long by 24 in. 
wide and 31} in. high. The ends were} in. and 
the rest of the sheet ,°, in. thick, the iron being 
‘© Monmoor best.” The water-legs were each 


* The reports are sold by J. D. Potter, 31, Poultry 





stayed at their flat surfaces by three transverse 
stays cut from Z iron. The age of the boiler and 
name of the maker could not be traced, but it is 
stated to have been in fair order. The evidence 
goes to show that the violent rupture of the shell 
which took place was owing simply to over-pres- 
sure, the single spring-loaded safety valve with 
which the boiler was fitted having been screwed 
down, through ignorance, until the spring balance 
was absolutely locked. The boiler had a small 
engine mounted upon it, and it appears that on the 
day of the explosion this engine did not run pro- 
perly and it was stopped to let a higher pressure of 
steam get up. The safety valve being locked and 
there being a strong fire under the boiler at the 
time, the explosion was the natural result. This 
explosion was but another proof of the danger of 
trusting to a single spring-loaded safety valve un- 
less made so as to be absolutely incapable of being 
overloaded by an ignorant attendant. Even if so 
made a second valve is highly desirable. 

The explosion of the cylinder of a sizing machine 
is dealt with in Report No. 81. This explosion, 
which caused the death of one person and slight 
injury of another, took place at the Canteen Weav- 
ing Mills, near Todmorden, on May 5th last. The 
cylinder which exploded was 4ft. 9} in. long by 
6 ft. diameter, and the circumferential shell was of 
tinned iron plate 0.035 in. thick, lap-jointed, sol- 
dered and single-rivetted with rivets about .3; in. 
in diameter placed at about ? in. pitch, the points 
of the rivets being hammered down flush with the 
plates. Steam was supplied to the cylinder (from 
boilers worked at 75 1b. pressure) through a reducing 
valve which could be loaded to from 11b. to 181b. per 
square inch, but which appears to have sometimes 
failed to act. Connected with the cylinder also was 
a 2 in. safety valve normally loaded to 12.4 lb. per 
square inch. but the load on which was sometimes in- 
creased to 14.31b. The shell of the cylinder failed 
by ripping at one of the longitudinal seams, and 
considering that with the load of 14.3 lb. on the 
safety valve the net plate section was subjected 
to a strain of 18,600 lb. per square inch, and 
the rivets to a shearing strain of about 20,000 lb. 
per square inch, the only wonder was not that 
during the year and a half that it had been at 
work the longitudinal joint had given trouble, and 
had required re-soldering, but that the cylinder had 
not given way entirely at an earlier date. The 
cylinder was simply far too weak for the pres- 
sure it might be subjected to, while the safety 
valve was insuflicient to entirely prevent an excess 
of pressure when the reducing valve failed to act 
properly. 

Report No. 82 treats of the explosion, on May 16 
last, of a rag boiler at the Trevarno Paper Mills, at 
Bathford, near Bath, the explosion causing the 
death of two men and injury of three others. The 
rag boiler was of cast iron, and was 8 ft. in diameter 
by 6ft. high, the top and bottom, which were 
dished, being about Zin. thick, and the cylindrical 
portion (which was cast in one with the bottom) 
varying in thickness from {} in. to fin. The boiler 
was made about nine years ago by Messrs. John 
Meiklejon and Son, of Dalkeith, and was then an 
open vessel. In 1878, however, the makers added 
the top, which was fitted with a 2,°, in. dead-weight 
safety valve loaded to about 61b. per square inch. The 
rag boiler was heated by steam supplied by a range 
of boilers worked at 70 1b. per square inch. The 
explosion appears to have been due to the safety 
valve becoming choked by rags or other matters 
floated or blown into its orifice, and the consequent 
rise of pressure within the boiler sufficient to produce 
its rupture in all directions, the only part remaining 
intact being the bottom. 

The inquiries instituted by the Board. of Trade 
under the Boiler Explosions Act, have now put on 
record several instances of the safety valves of rag 
boilers being rendered inoperative in the way which 
occurred in this case, and we agree with Mr. Trail 
that the safest way to work such boilers is to supply 
them with steam from a boiler which is worked 
only at a pressure which can be safely borne by 
the rag boilers. Failing this arrangement the best 
plan appears to us to be to work with steam sup- 
plied through a reducing valve, there being fitted 
to the steam pipe on the rag boiler side of the re- 
ducing valve, dead-weight safety valves of such 
ample discharging power as to render accumulation 
of pressure impossible even if the reducing valve 
failed to act. 

The remainder of the reports now before us we 





E,C., and by E. Stanford, Charing Cross, the on of 
those so far published varying from 3d. to 5d. each. 





must leave for notice in a subsequent article. 





THE 100-TON ARMSTRONG GUN. 


On the Ist of October comparative trials against 
three armour-plates of different construction were 
carried out under the direction of the Italian Com- 
mittee on Naval Ordnance at the Naval Polygon of 
Muggiano, near Spezia. The armour-plates were in 
all cases of the same thickness, 19 in., one being of 
Creusdt steel, the second a Cammell compound plate, 
and the third, likewise compound, by Brown. 

The plates were solidly attached to a structure 
representing the armoured redoubt or central bat- 
tery of the ironclad Italia, formed of steel plates 
and angles resting on a wooden backing 21 in. thick. 
For the trial the 43-centimetre 17-in. breechloading 
Elswick gun of 100 tons was employed. This gun 
forms a part of the armament of the Italia and 
Lepanto, and its performance has special interest 
as being the first breechloading gun of those dimen- 
sions which has been tried against armour. Krupp 
tempered hard steel projectiles were used with a 
charge of progressive Fossano powder of 359 kilos, 
(770 lb.) Owing to the unfortunate sanitary state of 
Spezia and the existence of the cordon around the 
town these interesting experiments were viewed 
only bya small number of the members of the Per- 
manent Artillery Committee of the Navy and the 
local officials. Colonel Rognetta and Messrs Barba 
and Bouvart represented MM. Schneider, whilst 
the English representative was Mr. Clark, 

The special interest attaching to these trials arises 
from the fact that they were undertaken by the 
Italian Minister of Marine in order to decide the 
nature of armour to adopt for the Lepanto and 
Ruggiero di Lauria ‘* by a comparison of the beha- 
viour ef compound and forged steel plates.” The 
following Table gives the results of the rounds : 

Gun.—43 cm. A.R.C. (Ret.) 

Powder.—350 kilos. Fossano powder, four or five prisms 
to the kilo. 

Projectile.—Krupp’s hammered tempered steel. 
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The first round was fired against the Cammell 
plate which was at a distance of 110 yards from 
the muzzle of the gun and inclined four degrees 
to the normal of the line of fire. The pro- 
jectile passed clean through the plate and broke 
up into several pieces, two large, containing the 
head and part of the cylindrical body, the rest 
mere fragments. 
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*163* 

The plate (see Fig. 1) was divided into six distinct 
parts, the largest of which contained a fissure extend- 
ing over the whole surface, but not reaching quite 
through the plate at the edge. No portion was de- 
tached from the backing. The piece struck by the 
projectile was carried through, and stuck in the 
stays in rear, but no bolts were driven to the rear. 

The second shot was fired against the ‘Brown 
plate at the same distance and inclination; the pro- 
jectile perforated the plate and broke up, the head re- 
maining almost entire, and being projected nearly 10 
yards to theleft. The plate (see Fig. 2) was broken 
into four pieces, the largest of which contained four 





radial fissures and one concentric to the hole made 
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Chelsea Water Works 9,525,440 3: 3,697 257,604 4) 40 | 140,000,000 3! 11,000,000 10) 1,125) 215 70; 175|140 40 7 6; 8 0 1} 4 
Total .. | 139,805,082 668,525 258,205 4,944,553 54 | 465} |1,290,100,000 53 | 160,002,000 '149 |17,145, 4068 | 927 96 | 97 ad 60 


by the shot. A corresponding concentric portion 
of the steel face measuring nearly 5 ft. 4 in. was 
separated from the iron back and broken into small 
fragments. Looking through the hole made, a | 
portion of the iron backing separated from the | 
plate was observed to have fallen and become | 
wedged in the aperture. In rear a bolt was broken, 
and astay completely detached and thrown to the 
rear. The injuries to this plate in rear were rela- 
tively greater than those of the Cammell plate pre- 
viously tried. 

The last round was fired against the Schneider 
steel plate under the same conditions. The pro- 
jectile passed clean through the plate and broke 
into pieces of which three were of considerable size, 
the point passed to the rear and penetrated the 
screen toa depth of about ayard. Two portions of 
the body also penetrated the screen in rear. The | 








to the rear part of the plate was also sensibly de- 
monstrated by the shower of broken pieces of the 
plate with which the ground in rear was covered. | 
In the case of the Schneider plate the injuries in 
rear were far inferior, for with the exception of the 
hole made through the plate where all the work of 
the shot had been concentrated, the plate suffered but 
little, and none of the fastenings showed any signs 
of strain. The fragments projected to the rear were 
less numerous than in the other cases, and it was 
evident that after the complete perforation far less 
energy remained in the projectile. 
The results of this important trial fully impressed 
the officials present with the necessity of a new de- 
parture in naval construction. In fact, the advent 


| of forged steel projectiles has demonstrated once 


more the incomparable superiority of the gun over 
armour, and has suggested to many the necessity of 


| either proceeding to armour of a minimum thickness 
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plate (see Fig. 3) was broken into three parts, but 


there were no other fissures of importance to be seen | 


in front. At the back a large piece of the plate had 
been detached and had fallen to the ground. 

The result of the trial as regards the perforation 
of the plates had been clearly foreseen by the Artil- 
lery Committte, since the power of the gun is 
greatly superior to any resistance to be obtained 
from plates of the thickness tried. It was, how- 
ever, desirable to ascertain which of the plates pre- 
sented the highest protection to the structure of 
the ship. The result could not have given a clearer 
decision if the effect on the plates and structure in 
rear are considered. The Cammell and Brown 
plates had not only experienced serious injury, even 
though the pieces remained against the backing, 
but the supporting structure had also received 
grave injury, which was all the more noticeable in 
the case of the Brown target. The injury produced 





| Council. 


of 24in. or else of abandoning it altogether. In 
considering this point however, it must be borne in 
mind that ironclads will not in all cases meet with 
guns like that used at Spezia. 
The trial, of which we have 
should prove memorable to Italy, 
source of great gratification to her 


given particulars, 
and must be a 
able and enter- 


| prising artillerists, to whose efforts is due the fact 


that Italy stands at present as the leading European 
power in the practical development of artillery of 
the first order, and possesses ordnance capable of 
easily piercing the strictest protection of any exist- 
ing ironclad, 





INTERNATIONAL HEALTH 
EXHIBITION, 
Lonpon WATER SUPPLY. 

Tue exhibit of the London water companies at 
the International Health Exhibition has just been 
supplemented by a handbook,* which is far the 
most bulky of the series issued by the Executive | 
It has been compiled by the official 
water examiner of the metropolis, with the assist- | 
ance of a friend in ‘‘ digesting, arranging, and re- | 
vising”—terms, we may remark in passing, which 


| should include the chief part of the labour in pre- | 


paring a work, the solid part of which comes from 
extraneous sources. The book is published at the 
regulation price of one shilling, a sum for which it 
manifestly could not be produced. The whole of | 
the first issue was, we believe, bought up almost | 


| before it left the press, and at the present time a | 


second batch is being produced. No doubt the 
Financial Committee will watch the rate at which | 
this further issue disappears with some care, and | 
| with anxious speculations as to its bearing on the | 
surplus. We must, however, remember that the | 
Exhibition authorities are not a trading community, | 
and no doubt they will consider any loss made in 
| this direction as an expenditure devoted to one of 
the legitimate objects of the Exhibition. 
This somewhat overgrown ‘‘ handbook” is, how- 


ever, full of information upon the subject of which | 


it treats, and although a little more skill might 
perhaps have been shown in stringing the matter 
together, those interested in water supply will 


* London Water Supply: a Handbook issued by 
Authority of the Executive Council of the Internationa 
Health Exhibition. By Colonel Sir Francis Bolton, C.E. 
“Water Examiner, Metropolis Water Act, 1871.” Lon 
don: William Clowes and Sons, Limited, 


doubtless not be disposed to look their gift horse 
too closely in the mouth, for the collection of so 
much data in one volume cannot fail to be of great 
value. The opening chapters are devoted to a 
general introduction. The sources of water supply, 
we are told, consist of rivers, lakes, and wells ; and 
further these are due to springs, streams, and sur- 
face drainage. The methods of purification, dis- 
tribution, supply, &c., are very briefly dealt with, 
and two or three pages are devoted to water fil- 
tration. 

Tn arriving at the part of the work which treats 
of ‘*‘ How London is Supplied,” we feel we are on 
solid ground. The sources drawn upon by the 
metropolitan water companies are the Rivers Thames 
and Lea, and certain springs and underground 
sources in the valleys of those rivers, including 
Chadwell spring and eighteen wells sunk in the 
chalk. Of the latter, eight are on the north of 
London and ten in the south. In the early part of. 
this year the proportions taken from these sources 
were as follows : 

From the Thames and certain chalk springs in 
the Thames valley, about 50 parts of the whole. 

From the Lea and certain chalk springs in the 
Lea valley, about 38 parts of the whole. 

From the eighteen chalk wells, about 12 parts of 
the whole. 

In 1866 the proportions were 49 parts from the 
first group, 44 parts from the second, and only 
seven parts from the chalk springs. 

The eight water companies of the metropolis 
divide these sources of supply as follows : 

1. The Kent Water Works Company draw from 
e chalk wells between Crayford and Deptford. 

2. The New River Company from the River Lea 
and wells in the neighbourhood of the Chadwell 
springs near Ware, and other wells to the north of 
London. The volume which may be taken is un- 
limited. 

3. The East London Company from the River 
Lea, from which the quantity that may be ab- 
stracted is unlimited ; from deep wells in the chalk 
at Walthamstow and Chingford; and from the 
Thames at Sunbury, where the volume to be taken 
daily is limited to ten million gallons. 

4, The Southwark and Vauxhall Company from 
the Thames at Hampton. 

5. The West Middlesex Company from the 
Thames at Hampton. 

6. The Grand Junction Company from the 
Thames and gravel beds at Hampton. 

7. The Lambeth Company from the Thames at 
Molesey and springs from the gravel beds and chalk 
at West Molesey and Ditton. 

8. The Chelsea Company from the Thames at 
Molesey. 

The volume which may be taken from the Thames 
is limited to 20,000,000 gallons per day for each of 
the Thames companies, and 10,000,000 gallons per 
day for the East London Company, making in all 
110,000,000 gallons daily. An excellent coloured 
map is placed in this part of the work, and in this 
the Parliamentary boundaries of the different com- 
panies are set forth, together with the districts 
actually under supply, and those parts in which 
continuous service has already been laid on. The 

rarious pumping stations, reservoirs, and filtering 
| beds are also shownina very clear manner. Follow- 


th 


1 ing this map is a series of tables from which we 
’ | have prepared the general Table given above. 


(To be continued.) 
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THE BRITISH ASSOCIATION. 
(Concluded from page 347.) 

In Section G, Sir Frederick Bramwell delivered a 
most excellent address, in the course of which he 
referred to the fact that in 1831 the number of 
steamers registered in the United Kingdom was 
only 447, and that if under that state of things the 
proposition had been made at their meeting at 
.Oxford in 1832, as it was at Southampton in 1882, 
that the next meeting should be held at Montreal, 
the proposer in all probability would have been 
lodged in a lunatic asylum for expecting anything 
so absurdly indefensible. This address is too good 
to be summarised, and deserves to be in the hands 
of every engineer. The President was followed by 
Mr. Baker, the engineer of the Forth Bridge, who 
stated that in the two years the works had been 
under construction no important departure from the 
original scheme had been suggested. Next followed 
Mr. Hawkshaw’s description of the Severn Tunnel. 
Both these papers have been published in ENGINEER- 
ING, pages 209, 213, and 223 ante. These were 
followed by Mr. W. K. Muir’s paper on ‘Single 
Track Railways,” and Mr. Vernon Smith’s ‘On 
the Canadian Pacific Railway,” whilst Mr. Wilson’s 
**On American Permanent Way” was taken as read, 
concluding the first day’s proceedings. 

The new Section H, Anthropology, under the 
presidency of Dr. Tylor, produced a most interest- 
ing series of papers, the most valuable of which on 
the first day, was Mr. Boyd Dawkins’, on the 
**Range of the Eskimo in Space and Time.” 
Although now confined to the verge of the Arctic 
seas they stretched across the whole of America 
and a large part of Asia. Between them and the 
Red Indian was a debatable ground, a broad 
belt of country. As to their antiquity, they were 
found in Greenland in a.p. 1000, and their range 
in ancient times extended doubtless much further 
south than to-day. As a curious significance the 
lecturer pointed out the similarity of the Green- 
lander’s kayak and the Turkish kaik (caique). It 
originally meant birch-bark, but travelling north 
had been retained, when it came to signify a very 
different material. Dealing with the question of 
their range in turn Dr. Dawkins compared the 
Eskimos with the cave-dwellers of Europe, whilst 
the remains of the fauna associated with the latter, 


the musk-sheep, the reindeer, and the woolly ele- 
phant, favoured the assumption of the identity of 
race, which in Europe as well as Asia and America, 
had been a retreating people gradually pushed 


north to the verge of habitation. Another interest- 
ing paper was by Major Powell on a ‘‘ Classification 
of North American Languages.” The Algonquin 
group he said comprised forty different languages, 
the Sioux fourteen, and the Shoshonee eighteen or 
nineteen. Altogether he had enumerated fifty-five 
great language stocks, embodying several hundred 
different languages. 

In the evening the conversazione in M ‘Gill Col- 
lege was a great success. A covered way between 
the College Library and the Redpath Museum, 
which was converted into a promenade and band- 
room, made a large area available and a number of 
most interesting features were introduced, whilst the 
Marquis and Marchioness of Lansdown, Sir Wil- 
liam and Lady Dawson, and other notabilities as- 
sisted in giving éclat to the entertainment, which was 
pronounced by all to be a most marked success. 

The following day, Friday, August 27th, was very 
wet and disageeable out of doors, and theadvantage of 
most of the sections being so closely connected with 
M‘Gill College was very apparent. A large number 
of most excellent papers were read, and the pro- 
ceedings indoors were even more interesting and 
quite as well attended as on the first day. In 
most of the sections a very graceful compliment 
was paid to the real hosts of the Association, by 
the proposal to found a scholarship in M‘Gill 
University, to be devoted to applied science, 
as a memorial of the visit of the Association. 
The matter was very cordially taken up, Lord 
Rayleigh, Sir Frederick Bramwell, and the other 
presidents and vice-presidents of the different sec- 
tions heading the list of contributories, the amount 
necessary being quickly subscribed. Amongst the 
most interesting papers read were those of Dr. 
Newbury, of Columbia College, on ‘‘ Phases in the 
Evolution of the American Continent,” in Section 
C; a paper by Professor Asa Gray, of Harvard, on 
‘* Characteristic Features of North American Vege- 
tation,” in Section D; and a paper by Mr. Trelawney 
Saunders, on ‘‘The General Census of India,” in 





Section E. In Section F, Mr. Mulhall read a paper 
prepared at the request of the Association, on ‘* The 
Debts of Nations,” which was followed by Mr. M‘Len- 
nan’s paper on ‘‘Canadian Finance.” In Section 
H the Secretary read a paper by Dr. A. Neubauer, 
a distinguished rabbi residing in England, entitled 
‘* Notes on the Races of the Jews.” Section G had 
a steam-engine day, the three prominent papers 
being by American engineers, on American practice 
and theory, the third, Mr. Leavitt's paper on 
American pumping machinery, being a very valuable 
contribution. In the evening Professor Lodge gave 
an interesting discourse on ‘‘ Dust,” the moisture 
of the atmosphere somewhat interfering, however, 
with the working of his electrical apparatus. In 
the afternoon the bad weather rather interfered 
with the excursion of Section G to the Victoria 
Bridge and the workshops of the Grand Trunk 
Railway, but seemed to have little deterrent effect 
on the trip to Quebec, which started later in the 
evening. 

Saturday was no day at the sections. The Quebec 
trip had taken off about half of the members ; 
anotherlarge contingent accepted the liberality of the 
Canada Atlantic Railway, and the hospitality of the 
citizens of Ottawa; whilst other excursions were 
made in different directions from Montreal. 

Monday and Tuesday were both good days in the 
sections, and the concluding meeting, onWednesday, 
in the Queen’s Hall, was an enthusiastic resumé of 
the whole. Lord Rayleigh presided, and, amongst 
other matters, stated that the total membership 
of the Montreal meeting was 1773. Over 600 
members had crossed the Atlantic to attend the 
meetings, whilst the number of associates who had 
joined them there, 825, was unusually high. The 
Association, he added, were never so well provided 
with large and convenient rooms for their sectional 
meetings ; whilst the recollection of this visit, the 
splendid hospitality they had received, the success of 
the meeting from all points of view, scientific as well 
as social, would abide with them for the remainder 
of their lives. Sir Lyon Playfair, in proposing a vote 
of thanks to the Dominion Government, said that 
this was the first time they had met outside of the 
United Kingdom. He did not know who was the first 
bold man, but he wasa wise one who proposed they 
should depart from their usual practice. They knew 
that science belonged to no one country, but the 
Association had to learn that Great Britain was only 
one-sixty-fourth part of that Greater Britain beyond 
the seas, where there were men of science belonging 
to the same kith and kin, with the same aspirations 
as themselves, and having the same right to their 
literature and science. They had now found out 
how easy a thing it has been to step out of the 
beaten track, and they were only surprised that it was 
not thought of before. Butspace and time required 
to be abridged ; and now, thanks to science, the 
way was easy and pleasant. In 1608, when the 
French first established stable government in 
Canada, Scotland was further separated in time 
from England than Canada was now. 

The fifty-fourth annual meeting of the Association 
was then declared to be closed. 


NOTES. 
THE Soar Hato. 

THE red halo or corona now observable round the 
sun has been made the subject of a series of tests 
by M. Cornu, the well-known French astronomer. 
He states that the colour of the crown can be 
artificially enhanced, and the phenomenon rendered 
more visible, by hiding the disc of the sun behind 
an opaque screen and looking at the sky across a 
coloured medium, such as a rose or violet coloured 
glass, or a solution of aniline violet, or chrome 
alum. M. Cornu has studied the crown with the 
polariscope, and other instruments, and he leans to 
the conclusion that its appearance is connected with 
the eruption of Krakatoa last year, which launched 
avast quantity of volcanic dust into the higher 
regions of the atmosphere. 


ResIsTANCE OF WIRES ON COILING. 

An interesting and laborious series of experi- 
ments has recently been made by Mr. J. Hopps, of 
the Indian Engineering College, Cooper’s Hill, 
and his results will be published shortly in the 
Proceedings of the Physical Society. We may 
state, however, that Mr. Hopps experimented with 
wires of various metals, and employed an ingenious 
testing machine, recently exhibited to the Physical 
Society. Observers have found that coiling iron 
wire decreased its resistance, and uncoiling it in- 








a 
creased the resistance. Mr. Hopps, however 
finds that with soft iron wire during the first few 
operations of coiling and uncoiling, the coiling is 
accompanied by a decrease of resistance and un- 
coiling by an increase. The same holds for wires 
of copper, German silver, lead, aluminium, and 
magnesium. With zinc an increase of resistance 
attends coiling and uncoiling, but the increase for 
coiling is only from $ to 35 of what it is on uncoil- 
ing. 
A New Speanisu Gen. 

M. Dupuy de Lome recently called the attention 
of the French Academy of Sciences to a new piece 
of ordnance of superior power which has been con- 
structed by the Société des Forges et Chantiers de 
la Mediterranée for the Spanish Government. It is 
a naval gun of 16 centimetres calibre, having a 
bouche @ few made according to the designs of 
General Honoria, of the Royal Spanish Naval 
Artillery, and on the principles which the Société 
des Forges et Chantiers have laid down to prevent 
unbreeching. The calibre of the piece is 161 milli- 
metres ; the diameter of the powder chamber 200 
millimetres ; the length is 5890 millimetres ; the 
weight 6200 kilogrammes ; and the weight of the 
projectile is G0 kilogrammes ; the charge of pow- 
der is 32.5 kilogrammes ; the velocity of the pro- 
jectile at the muzzle 632 metres per second ; the 
maximum pressure with the powder used, 2250 
atmospheres ; and the maximum thrust along the 
axis measured at the widest part, 706,000 kilo- 
grammes. The kinetic energy of projectile at the 
muzzle is 1222 tonneaux-metres, and the ratio of 
the kinetic energy of the projectile to the weight 
of the cannon, is 197, whereas with the 16-centi- 
metre piece of the French Marine this ratio is only 
168, that of the 6-in. British No. 3 is 168, while 
the Krupp 15-centimetre gun gives 153 for the 
same ratio. The recoil lasts for j% 1) of a second, as 
measured by Sebert’s velocimeter, and is limited to 
70 centimetres. 

Trunk Line Teternony. 

The concessions recently made by the Postmaster- 
xeneral to the British and Irish telephone com- 
panies have already resulted in the preparation of a 
trunk telephone line between London and Brighton, 
whereby subscribers in Brighton will be able to 
communicate by telephone with subscribers in 
London. Experiments have also been made to test 
the telephone between London and Dover ; and it 
is intended to open up communication between 
such towns as Liverpool, Birmingham, Manchester, 
and London. By the terms of the Postmaster- 
General’s concession, no written messages can be 
telephoned ; the communication must be vivd voce, 
so as not to conflict with the interests of the 
postal telegraphs. If, however, there is any 
gain in time by telephoning a written message 
instead of telegraphing it, this restriction is 
rather an obstruction to public correspondence. 
Be this as it may, however, the general public will 
be the gainers by the concessions in question, since 
they will be permitted to communicate by word of 
mouth though living in different towns. It is pro- 
bable that public exchanges, where a person can have 
a few minutes’ conversation by telephone for a fixed 
sum, will also be opened in various towns, though 
this intention has not, so far as we are aware, been 
publicly announced as yet. In return for these 
concessions, the Government, in terms of thie 
Postal Telegraph Monopoly, claim 10 per cent. 
of the revenues of the telephone companies on the 
whole of their business, both private wire and ex- 
change. This arrangement will simplify the ques- 
tion of accounts, and cannot be said to be a bad 
bargain as far as the Post-Office is concerned, for 
they have no trouble or expenditure to incur. 

WaAmMPUM. 

The meeting of the British Association at Montreal 
must have given a fresh impetus to the study of 
anthropology in Canada and the United States, if 
we are to judge by the number of papers read on 
the Indian aborigines and the interest with 
which they were listened to by large audiences. 
Our recent articles on the Canadian North-West 
make it evident that the Indian race is far from 
being exterminated in British America, and, in- 
deed, contrary to the usual belief, an American 
statistician has recently shown that, even in the 
United States the red man, so far from exterminated, 
is now actually on the increase in point of numbers, 
and besides amalgamating with the white race, is 
attaining considerable eminence in the arts of 
civilisation, We may therefore regard the customary 
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talk about the final extinction of the Indian as a 
piece of sentimentalisin opposed to actual fact, and 
anticipate that his race is destined to modify the 
Caucasian element in America. One of the most 
interesting papers read at Montreal was on wampum, 
the shell money of the Indians. Mr. Horatio Hale 
states that certain tribes held the manufacture of 
wampum in their own hands in old times, espe- 
cially the tribes of Long Island, who found the shell 
on the sea shore. Wampum is both black and 
white, the former being the most valuable and the 
rarer variety. Though used as money, and for 
this purpose transmitted thousands of miles into the 
interior, Wampum was frequently used to decorate 
belts. Mr. Hale exhibited an historical belt of 
wampum, composed of white beads, with four black 
squares, Which he stated to represent four towns. 
The belt was 160 years old. With regard to the 
amount of wampum in circulation, Mr. Hale said 
that the average Indian man possessed 100 dols. 
worth, which was equivalent in value to two 
women, two grizzly bear skins, twenty-five cinnamon 
bear skins, or three ponies. Wampum is now manu- 
factured wholesale by American companies. 
Ciark’s STANDARD CELL. 

Dr. C. R. Alder Wright has been studying the 
peculiarities of this standard of electromotive 
force. When made in the best way, and Mr. Clark’s 
instructions rigidly followed, the electromotive 
force in different cells lies between 99.65 and 
100.35, representing a variation of + 0.2. per cent. 
from the normal value of 100, Provided the cell 
is sealed up with paraflin, this value will continue 
steady for months or even years. No current 
must, however, be passed through it in a re- 
verse direction and the cell must not be worked, 
otherwise it may become permanently deteriorated. 
The electromotive force does not appear to be 
affected by the presence of dissolved air in the 
solutions, so that boiling the mercurous-sulphate 
paste in setting up the cell is wholly unnecessary ; 
but on the other hand, Dr. Wright finds that the 
strength of the zine sulphate solution has a great 
influence on the electromotive force, the effect 
being to increase the E.M.F. by an amount roughly 
proportional to the deficiency from saturation, and 
rising to over 2 per cent., or more than .03 volts 


with weak solutions. All the measurements of 
E.M.F. were made with a Thomson reflecting 


quadrant electrometer. The coefticient of variation 
of E.M.F. with temperature was carefully deter- 
mined between the limits of about 0 deg. and 
25 deg. C., and found to be 0.00041 on the average 
of ten fairly concordant values with different cells, 
so that the E.M.F. of a Clark’s cell at ¢ deg. is 
1.457 | 1—(t—15.5) x 0.00041 volts. Assuming 
Clark’s valuation, 1.457 volts at 15.5 deg. C. as the 
normal E.M.F., to be exact. Some observations 
were made with similarly prepared cells containing 
zine mercuric sulphate (turpetts mineral). These 
exhibited no great degree of constancy, six giving 
values varying from 99.4 to 100.6 (an average 
Clark’s cell being, as before, 100) when newly pre- 
pared ; and sank to below 99 in the course of a 
week or two to about 96 after some months. This 
result shows that mercuric sulphate is not so good 
for the purpose of a standard cell as mercurous 
sulphate ; but, according to Dr. Wright, the 
presence of traces of mercuric sulphate in the 
mercurous sulphate used for the Clark’s cell does 
not appear to exert any influence on the perma- 
nence of the latter. 
Tue Institution oF Crvit ENGINEERS. 

During the past two sessions of the Institution of 
Civil Engineers an important feature in the pro- 
ceedings has been the delivery of a series of lectures, 
these lectures taking place at special meetings, and 
thus not interfering with the regular meetings for 
the reading and discussion of papers. This excel- 
lent practice is, we learn, to be continued during 
the ensuing session, which will commence on the 
1lth prox. The subject taken up this session is 
‘*The Theory and Practice of Hydromechanics,” 
which will be dealt with in a series of six lectures, 
the titles of these lectures and the names of the 
lecturers being as follows; Thursday, January 15, 
“ Physiography,” by Mr. John Evans, V.-P.R.S., 
Asso:. Inst. C.E. ; Thursday, February 19, ‘‘ Water 
Supply,” by Dr. William Pole, F.R.SS.L. and E., 
M. Inst. C.E.; Thursday, March 5, ‘* Water 
Motors,” by Professor W. C. Unwin, B.Sc., M. 
Inst. C.E. ; Thursday, March 19, ‘‘ Inland Naviga- 
tion,” by Sir Chas. A Hartley, K.C.M.G., M. Inst. 
C.E.; Thursday, April 16, ‘‘Tides and Coast 








Works,” by Sir John Coode, V.-P. Inst. C.E. ; 
Thursday, May 7, ‘‘ Form of Ships,” by Sir E. J. 
Reed, K.C.B., F.R.S., M. Inst. C.E., M.P. This 
list isan admirable one and gives promise of a series 
of lectures of exceptional interest aud value. We 
also learn from a circular issued specially to the 
students that arangements have been made for 
holding twelve students meetings during the en- 
suing session—three before and nine after Christmas 
—at fortnightly intervals. Attention is also drawn 
in this circular to the fact that students are alone 
eligible to compete for the prizes arising from the 
bequest of the late Mr. Joseph Miller, which include, 
at the pleasure of the Council, an annual scholar- 
ship of 40/. tenable for three years. For some time 
past, too, a selected number of the students’ 
papers have been printed in the Transactions of 
the Institution. In thus encouraging the produc- 
tion of papers by students, the Institution is most 
certainly acting wisely, as the habits of individual 
observation and research thus promoted are certain 
to bring forth good fruit later on. In the circulars 
issued to both members and students, the secretary, 
Mr. James Forest, invites early information respect- 
ing any papers which it is proposed to contribute. 
The annual general meeting of the Institution will 
be held on December the 28rd. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 10, 1884. 

Tr will require the best of management to prevent a 
disruption of the pool arrangements between the lead- 
ing trunk lines. ‘The actual condition is being kept, as 
far as possible, from the public press, but it is known, 
from the admissions of very high railway authorities, as 
well as from the diminished volume of traffic, that the 
relations of the managers of the various lines are not 
cordial, and that, unless a peace can be patched up, one 
or twolines probably will withdraw, and thus break 
the combination. The Pennsylvania Company has just 
notified to the Baltimore and Ohio Company that it can 
no longer use the line of the former to New York, for 
the reason that there is not traffic enough for both 
lines. Meetings have taken place in several western 
cities to re-arrange the percentages on western lines. 
The money markets of Boston, New York, and Phila- 
delphia are all easy, and there are no probabilities of 
any stringency. Large amounts of money are being 
moved into the wheat and cotton-growing sections. 
Collections are easy, but the fall trade is backward. 
Failures for the past nine months foot up 8302 as com- 
pared to 7358 for the same time last year. The gross 
liabilities for the nine months of this year are 
196,000,000 dols. The iron trade is in a very de- 
moralised condition, with the exception of steel 
rails, which have advanced nominally 30 dols. All 
other kinds of iron and steel are without any ac- 
tivity, and mills are working about one-half time. 
Very little Scotch iron is arriving, and_ scarcely 
any Bessemer or spiegeleisen is being sold. Old 
material would sell in considerable quantities, but not 
at any prices which induce importers to seek business. 
A large amount of railway construction is projected 
for next year ; but it will not be built unless a general 
improvement takes place in the industries. There has 
been a great deal of activity in building throughout 
the country. The increase will range from 10 to 25 per 
cent, as compared to last year. The labour situation 
is improved. Strikes in several localities have ter- 
minated. Reductions ranging from 5 to 10 per cent. 
are still being announced. The dulness in manufac- 
turing throughout the country is showing itself in a 
restricted demand for coal. The anthracite mines were 
idle last week, and prices are still cut in order to 
induce buyers to place their orders. The entire manu- 
facturing interests are anxiously awaiting the revival 
of demand, and the prediction is made that the close 
of the political campaign will inaugurate a little more 
activity, although it will necessarily be limited, be- 
cause of the lateness of the season. 





ELECTRIC LIGHTING NOTES. 

Tue splendid paddle steamer Olympo, lately built 
and engined by Messrs. A. and J. Inglis, Glasgow, and 
owned by the Mensagerias Fluviales 4 Vapor of Monte 
Video, and intended for passenger service on the River 
Plate, was thrown open to public view on the evening 
of Friday, the 17th inst., in order more especially that 
a most extensive and highly successful electric lighting 
installation might be inspected. The Olympois a sister 
ship to the Saturno which was sent out to the River 
Plate a number of weeks since, and generally speaking 
the electric light installation is the same as the one in 
that vessel, although a little more complete as regards 
the number of lamps. In all there are are about 330 
Swan lamps of 20 candle-power each, which are dis- 
tributed throughout the whole of the vessel. The 
electric current is obtained from an Elphinstone and 
Vincent dynamo capable of working 400 such lamps, 
and power is provided by one of Messrs. J, and H, 





Gwynne’s high-speed engines of 40 horse-power. The 
most important novelty in this installation is the use of 
45 secondary batteries which are placed in the engine- 
room, and which, it is said, are capable of supplying 
light in 50 lamps for a period of twelve hours, when 
the vessel is in port, or when the engine is at rest. So 
far as we are aware, this is the first time that an elec- 
trically lighted ship has been provided with accumu- 
lators or storage batteries in addition to the dynamo. 
Messrs, William Harvie and Co., Glasgow, were the 
contractors for the installation. 

On Thursday, the 16th inst., judgment was given by 
Lord Kinnear in the Court of Session, Edinburgh, in 
the action of the Jablochkoff Electric Light and Power 
Company (Limited) v. Howard and Wyndham. The 
pursuers sued the defenders, who are the proprietors 
of the Lyceum Theatre, Edinburgh, for the sum of 
1732/. 5s. 4d., as the contract price of supplying and 
fitting up an installation of machinery and fittings for . 
electric lighting in that theatre. On the part of the 
defenders it was stated that they agreed with the 
Electric Carbon Storage and Apparatus Manufacturing 
Company of Scotland (Limited), for the furnishing of 
an installation of the electric light, at the price of 
13361. In the event of the apparatus working satis- 
factorily, as the same should be ascertained by a certi- 
ficate under the hand of Charles John Phipps, archi- 
tect, London, the defenders were, according to the 
agreement, to grant a bill on January 31, 1884, for 
the price of the plant, payable on the expiry of twelve 
months ; but in the event of the work proving unsatis- 
factory, such a bill was not to be granted. The Elec- 
tric Carbon Storage Company having gone into liquida- 
tion, the pursuers agreed to take over the contract for 
supplying the theatre with the electric light. On 
February 11, 1884, Mr. Phipps reported that the work 
had not been properly completed, and the defenders 
pleaded that they were not entitled to pay the price 
until the defects were remedied. The pursuers sought 
to recover payment on the principle of quantum meruit, 
for work done and materials supplied to the order of 
the defenders. The defence was, that the work was 
done under a special contract, the conditions of which 
had not been performed, and therefore the pursuers were 
not entitled to recover payment. Proof was led at the 
end of last session. In giving judgment in the case on 
the day mentioned, Lord Kinnear said that the question 
for consideration was, whether the agreement had 
been so adopted as to be binding upon the pursuers. 
He thought they were bound by the contract which 
Mr. Meek made for them in the course of employment, 
because they held out inducements to the defenders to 
believe that he had authority so to contract. In these 
circumstances, his lordship thought that the defenders 
were justified in relying upon the contract by Mr. 
Meek ; and the pursuers were, in his opinion, there- 
fore barred from denying that it was not in keeping 
with the expressions of that agreement. He thought 
that it was proved that the installation had never 
worked satisfactorily, and that it was so defective 
that it was worse than useless for the defenders’ 
purposes. Sir William Thomson, who made an in- 
spection of the installation, said in evidence that, 
for his part, he would not have accepted it for a single 
evening, supposing it had been the contract to light 
up the theatre for one evening. In his opinion, it 
would not have been safe or proper for the defenders 
to light up the theatre for a single night. The result 
of his lordship’s finding was that, if the pursuers’ 
claim was rested upon contract, the defenders were 
entitled to reject the installation as defective, and if it 
was rested on the ground maintained at the bar, that 
the defenders had taken the benefit of work done 
without any antecedent contract, he was of opinion 
that they had taken no such benetit and had incurred 
no liability by permitting work to be done upon their 
premises which turned out unsatisfactory. He there- 
fore assoilized the defenders and granted them ex- 
penses. 











Russian Surprinc.—According to a report just pub- 
by the Russian Minister of Finance, the mercantile 
marine of the Russian empire consists at the present 
moment of 6383 vessels, of which 5779 are sailing vessels, 
with a capacity of 637,574 tons, and 604 steamers, having 
111,802 tonnage, and 30,612 nominal horse-power. Out of 
this number 1287 vessels, including 108 steamers, rank as 
engaged in foreign trade, the White Sea contributing 10 
steamers and 602 sailing vessels to the list; the Baltic 31 
steamers and 271 sailing vessels; and the Black Sea and the 
Sea of Azov, 67 steamers and 306 sailing vessels. The term 
‘* foreign trade” possesses a somewhat elastic meaning in 
the minister's report, because, practically speaking, the 
foreign trade of Russia is conducted by foreign vessels, of 
which those of England enjoy a predominance. A steamer 
frozen in port six months out of the twelve, and subjected 
during that period to the injurious effects of frost, has 
obviously little chance of competing with German or 

English vessels running all the year round; and, recog- 
nising this, the Russian Minister of Finance is taking no 
steps to extend Russian steam navigation in the Baltic 
and White Seas. But, as regards the Black Sea, Russia 


has spent 3,000,000/. in subsidies on the Black Sea Steam 
Navigation Company since the Crimean war, and has 
recently renewed its charter, 
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SHAFT CENTRING AND STRAIGHTENING MACHINE. 
CONSTRUCTED BY MESSRS. GEORGE RICHARDS AND CO., BROADHEATH, MANCHESTER. 


On page 447 of our last volume we illustrated a 
cutting-otf machine constructed by Messrs. George 
Richards and Co.. of the Atlantic Works, Broadheath, 
Manchester, and in describing it we explained the 
general application of such machines to cutting off bar 
iron for short shafts used in the construction of general 
machines. At the same time mention was made of an 
improved system, by the same firm, of straight- 
ening and centring shafts, and preparing them ready 
for the turnery, after being cut off. The engraving 
above shows the general arrangement of a machine for 
this purpose ; it is intended for centring and straight- 
ening iron of diameters up to 4 in. and to 20 ft. long. 

It will be seen that the machine resembles an ordi- 
nary lathe, with a frame consisting of wrought-iron 
girders bolted together. On the top of the frame are 
two small horizontal drilling machines, one of which is 
fixed at the end of the bed, while the other is adjust- 
able to suit the various lengths of work to be centred. 
Both the drilling spindles are driven by a continuous 
cord, which, from its arrangement, drives both in all 
positions along the bed. On the bed, and running on 
friction rollers, is a hydraulic press. This is of suffi- 
cient strength to bend iron with a very small amount of 
power on the part of the operator. The hydraulic 
system is admirably adapted for this purpose, as the 
quick returnof the ram is an important element in 
saving time in removing the pressure after the shaft is 
bent the required amount. 

The shaft while being drilled is held in a chuck at 
each end, the chuck being so arranged as to centre the 
shafts, or, in other words, to bring the shaft centres to 
coincide with the drilling spindles. 
drilled first with a small pin drill, which is then re- 
moved, and a coning centre or centre rimer (as it is 
termed) is used for finishing the centres to the right 
angle. 

After the shaft is centred as explained, the centres 
are placed in the drilling spindles, and the shaft re- 
volved by a driver fixed on an idler pulley running on 
the stationary headstock ; this revolves the shaft as 
it were on dead centres, and for the purpose of 
enabling the operator to mark or chalk the irregulari- 
ties of the shaft while in motion. When this is 
done, the chucks are brought up to the shaft, and the 
centres withdrawn, and the shaft lowered on to V 
blocks, which are placed in suitable positions with 
reference to the bend of the shaft, and the hydraulic 
press brought over the bend, and forced down to what- 
ever amount is considered necessary to remove the 
bend. The shaft is then raised again off the V blocks, 
and up to the centres, where it is again revolved. 

This process is modified greatly by the skill of the 
operator, as in the case of workmen hammering saws, 
where much depends uponthem knowing where to strike 
the plate to correct the errors. Toa looker-on it would 
seem at times that the workman was proceeding by a 
wrong method, but a few bends will cause the shaft to 
be left straight. One of the principal points about the 
use of shaft-straightening machines, and one to which 
our readers will be fully alive, is the fact that the 
work of centring and straightening shafts is done by it 
instead of in the lathe in which the shaft is to be 
turned, which is a much more expensive tool, and 
easily damaged by rough work. Again, the workman, 
when turning shafting or similar work, usually ex- 
pends much of his time in straightening which can be 
done as well by a labourer. The machine {is intended 
primarily for the smithy, but where much shafting 
work is done, it is placed in conjunction with the turn- 
ing lathe, and the result is that the latter is occupied 
the full day, while the labourer assists in straightening 


The centres are | 








shafts ; it having been proved by experience that the 

time required to straighten a shaft properly is about | 
the same as that required to turn and finish it. The | 
machine described is made in three sizes, for 2 in.,'3 in., | 


and 4 in. iron. 








BLAKE’S VERTICAL BOILER. | 

THE illustration below represents a new pattern of | 
vertical boiler lately brought out by Mr. James Blake, | 
of the Britannia Works, Newton Heath, Manchester, | 
It will be seen at a glance that it has most of the ad- | 
vantages of the well-known Britannia boiler by the | 
| 

a | 

| 





Greenock, for Messrs. Thomas Dunlop and Sons, Glasgow, 
the owners of the ‘‘ Clan ” Line of sailing vessels. 

At the same port, and with the same tide, Messrs, 
Russell and Co. launched a finely-modelled three-masted 


| sailing ship, named the River Falloch, a vessel of 1690 


tons gross, and 2720 tons deadweight carrying capacity, 
and measuring 255 by 38 ft. by 29 ft. 9in. She has been 
built to the order of ‘< W. D. Denny, Glasgow, and will 
make her first voyage for Sydney under the flag of 
Messrs. Aitken, Lilburn, and Co., Glasgow. 


On the 6th instant, a new ‘ Anchor” Line steamer, 
named the Asia, was launched by Messrs. D. and W. 
Henderson and Co., Meadowside Shipyard, Partick. She 
is a vessel of 3550 tons gross register, and measures 378 ft. 
by 40 ft. by 28 ft. Gin. She will have accommodation 
for fifty saloon passengers on the upper deck, and she 
will be propelled by a pair of compound engines of 600 
horse-power nominal made by the builders, 


A steel screw steamer for ne purposes in the East 
Indies, a vessel measuring 45 ft. by 10 ft. by 6 ft., was 
launched on the same day on the Monkland Canal, near 


| Glasgow, by Mr. W. S. Cumming. She was built to the 
| order of Messrs. Ross and Duncan, Govan, and is being 
| fitted by them with compound surface-condensing engines 


fitted with Bremme’s patent valve gear. 


On October 7th, Messrs. William Denny and Brothers, 
Dumbarton, launched a steam paddle yacht of 320 tons 
ag register. She is named the Lucinda, and is built 
or the Queensland Government. She is being fitted by 
Messrs. Denny and Co, with a pair of compound oscil- 
lating surface condensing engines, having cylinders 
25 in. and 44 in, in diameter, respectively, with piston 
stroke of 43 in. 

On the same day, Messrs. A. and J. Inglis, Point- 
house, Glasgow, launched a steel screw steamer of 2300 
tons gross register, and measuring 300 ft. by 37 ft. by 
25 ft. Messrs. Inglis are supplying her with engines of 
250 nominal horse-power. She has been built to the 
order of the Netherlands India Steam Navigation Com- 
pany, and is intended for trading in the Dutch colonies 
of the East Indies. Accommodation will be provided 
for thirty first-class and eighteen second-class passengers. 


On the 


same day the Govan Shipbuilding Com- 
pany launched a new 


Allan” Liner, a steel screw 


| steamer named the Carthaginian, for Messrs. J. and A. 


| Allan’s Canadian and River Plate trades. 


She is a 
vessel of 4500 tons gross register, and measures 398 ft. by 


| 45 ft. by 31 ft. ; she will be fitted so as to give excellent 
| accommodation for a limited number of first-class pas- 


same maker, yet it is simpler and cheaper. The modi- 
fication lies in the form of ‘he firebox and tubeplate. 
The box is cut away atan angle under the tubes, and 
the tubeplate is bent and flanged to suit, the firebox 
being a complete circle at the bottom. The upper 
part is stayed by the tubes, and the angular part by 
the firedoor neck piece. The particular boiler shown 
by our illustration is one rated by Mr. Blake as 6 horse 
power. 








TRIAL TRIPS AND LAUNCHES. 
Messrs. Ropert Duncan AND Co., Port-Glasgow, on 
Saturday, the 4th of October, launched the Clan Robert- 
son, an iron sailing ship of 1660 tons gross, and having a 
deadweight carrying capacity of 2575 tons, her measure- 
ments being 250 ft. by 37 ft. by 23 ft. She has been built 





under the superintendence of Mr. James McEwen, 


sengers, and for 1000 intermediate and steerage pas- 
sengers. Messrs. John and James Thomson, Glasgow, 
are supplying the engines, 


On the 9th instant, the new paddle-wheel steamer 
Olympo, built and engined by Messrs. A. and J. Inglis, 
Glasgow, had her official trial trip on the Clyde. She is 
sister ship to the Saturno, which was handed over to her 
owners about two months since, and is a vessel of 1650 
tons, having engines of 350 horse-power nominal. She is 
owned by the Mensagerias Fluviales } Vapor, of Buenos 
Ayres, and is intended for the mail, passenger, and cargo 
traffic between that city and Monte Video, and the Rio 
Parana. Her fittings include a very successful electric 
light installation, which was carried out by Messrs. 
William Harvie and Co., Glasgow, the leading feature of 
it being the use of the Elphinstone-Vincent dynamo. As 
in the Saturno, the propelling power is obtained from a 
compound overhead beam engine. The average of four 
runs on the measured mile was a speed of 15,625 knots 
per hour. The Olympo is the tenth steamer built by 

fessrs. Inglis for the same owners, 


Messrs. J. M‘Arthur and Co., Paisley, on Saturday, 
the 18th inst., launched the Rossgull, a steel screw steamer 
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of about 240 tons gross. Built under special survey to 
pe 100 A 1 at Lloyd’s, and to the order of the Earl of 
Leitrim, she is intended for service in the Glasgow, 
Londonderry, and North of Ireland trade. Messrs. Muir 
and Houston, Glasgow, are supplying the Rossgull with 
her engines, 

On the 19th inst. the fine iron screw steamer Martello, 
built by Earle’s Shipbuilding and Engineering Company, 
Limited, Hull, for Messrs. Thos. Wilson, Sons, and Co., 
of the same town, was taken on her trial trip. She is 370 ft. 
between perpendiculars, 43 ft. beam extreme, and 28 ft. 
6 in. depth of hold, is classed 100 Al at Lloyd’s, and has 
been built especially for the Atlantic grain and cattle 
trade. The upper deck is designed for 500 head of cattle, 
and on the poop deck, if necessary, an additional 100 ma 
be accommodated. The vessel ‘is propelled by Earle’s 
three-crank triple compound engines of 400 nominal horse- 
power, having cylinders 31 in., 50 in., and 82 in. in dia- 
meter by 4 ft. 9 in. stroke. Steam is supplied from four 
steel boilers (fitted with Fox’s patent corrugated furnaces) 
at a pressure of 150 lb. When running at 62 revolutions 
the speed attained was 134 knots, the engines working 
most smoothly and prereagn This vessel is to be 
fitted throughout with electric lights by. Messrs, Edmund- 
son and Co., of London. 





A ver 
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fine iron sailing ship named the Derwent, a 
2000 tons gross register, was launched by 
Messrs. A. M‘Millan and Son, Dumbarton, on Monday, 
October 20. The vessel is to be fitted out in the most 
complete manner, and will form an addition to the well- 
known line of London and Australian sailing ships belong- 
ing to Messrs. Devitt and Moore, London, 


Messrs. Russell and Co., Port-Glasgow, on Tuesday, 
the 2st inst., launched an iron barque of 1400 tons 
register. Built to the order of Captain A. L. Polson, of 
igo she has been specially designed for the Rangoon 
rice trade. 


‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT SPECIFICATIONS PUBLISHED 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price ; e none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

i f ——— may be obtained at 38, Cursitor-street, 
hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of and postage, addressed toH. Reaper Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act, 


FURNACES. 
P, Manhes, 


583. B. J. B. Mills, London. (P. David and! 
Lyons, France). Converter (6d. 6 Figs.) Janu- 
ary, 3, 1884.—This comprises a movable oscillating converter 
furnace, the tuyeres of which can carry the air blast or the gases 
to the desired depth into the matters under fusion by the simple 
inclination of the fe open Pulverulent matters suitable to the 
reactions desired to be produced are injected by the same tuyeres, 
The furnace may be arranged to receive when desired the heat- 
ing of an independent furnace, Referring to the illustrations, the 
horizontal cylinder A is lined with bricks of refractory earth, 
basic or acid according to requirements, and turns about its own 
axis on rollers J which run on half-rings K fixed to the cylinder. 
By means of the rack L, a pinion M, and handle N, the cylinder 
can be turned to any desired position so that the tuyeres E may 


Fig. 























any intermediate position between those shown in Figs. 1 
and 2, or so that the orifice H can be brought into position to 
receive or to discharge the charge. The tuyeres E are placed in a 
horizontal line, and penetrate through the lining at a convenient 
inclination, and | the blast into or upon the surface of the 
liquid metal according to the position of the cylinder. The two 
ends of the cylinder are each provided with an opening per- 
mitting at one end the entrance, and at the other end the 
exit of the flames from any convenient furnace. Powdered 
matters may be conducted by a separate pipe into the blast pipe B. 
The pipe B is connected to the blast box C, and is of flexible 
material, or so jointed as to permit of the oscillatior. of the furnace; 
the whole apparatus iscarried upon a framing O carrying the bear- 
ing of the rollers J, and supported upon wheels which enable the 
furnace to be moved about by means of suitable hand gearing. 
(Accepted September 12, 1884). 


725. R. Hanson, Chesterfield, and J. Fernee, Shef. 
field. Furnaces. (6d. 10 Figs.) January 5, 1884.—The 
compressed air is supplied through cast or sheet metal valves 
which are fixed so that they can be easily regulated. The air is 
conveyed by hot air passages to a hot air chamber placed be- 
tween the furnace chamber and gas | enenete or grate. Midway 
along the hot air chamber is fixed a chequered partition to steady 
the incoming currents of air which rise to the top of the chamber, 
and are discharged through openings. The air passages are 
situated one on each side of the furnace flue, and one at each side 
or end of the gas producer. Two or more separate air-tight flues 


<7 


are carried from the gas producer and across the air heating 
as | froin the fuel to the exit of 
ber. h 


chamber, and convey the gas 
d products pass 


the heated air from the 


e combi 





through and around the interior of the furnace chamber into a 
chequered partition across the neck of furnace and upwards to the 
roof, the escaping heat serving to heat the passages. The gas pro- 
ducer inclines from roof to grate bars at about an angle of 60 be 





¥ _ SS 
The illustration is a longitudinal section through the gas producer 


K, air heating chamber L, chequered partition M, furnace chamber 
V, chequered partition N, and flue X. (Sealed September 16, 
1884). 


1809. B. J. B. Mills, London, (4. Fischer, Hainfeld, 
Austria). Crucible Furnace. [6d. 14 Figs.) pRnnnns 21, 
be melted in the 


1884.—The charge to crucible furnace is pre- 
viously heated, to such a degree that, the’bursting of the crucibles 
through the considerably higher temperature cannot occur, in a 
heating stove forming a constituent part of the furnace. Refer- 
ring to the illustrations, the heating stove, Fig. 1, comprises a 
Gaon 2 eae with refractory substance and provided with a 
chimney flue D having a regulating damper. The cylinder C is 
lowered upon the bottom part of the furnace B by means of chains 
e and pulleys and counterweights. The blast is introduced by the 
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pipes i. When the charge is sufficienty heated, the cylinder C is 
ain raised and the bottom part of the furnace B is conveyed 
directly to the melting furnace F (Fig. 2). The continuous work- 
ing of each melting furnace requires three heating stoves. In 
order to regulate the admission of the blast to the furnace, a 
perforated plate n is arranged beneath the firegrate h, the per- 
foration in the plate and grate corresponding. The plate can be 
revolved by means of a lever O to regulate the size of the open- 
ings, and thus the proportion of the blast passing through these 
openings and the side and central tuyeres. In order to enable a 
rapid —— and cooling of the bottom part of the furnace, the 
jacket 8, its lining and the firegrate h are so constructed that 
bg! a be removed from the bottom part. (Sealed September 
» 1884). 


1993. W.A.McI. Valon, Ramsgate. Furnaces. [1:. 
21 Figs.) January 23, 1884.—The air supply channels and the waste 
gas flues are formed parallel to each other and are so arranged that 
the air and waste gases travel in opposite directions. The air is 
admitted intoa channel on one side of the waste gas flue where the 
latter is hottest and descends, flowing at the same time backwards 
and forwards to the bottom ; it then ascends in a similar manner on 
the other side of the waste gas flue and enters the chamber, where it 
combines with the carbonic oxide. The waste gases flow backwards 
and forwards until they reach the bottom flue. The air channels 
are continued to the front of the back wall of the setting, are 
carried forward over the top arch of the furnace, and have in each 
at or near their rear ends an opening through which flows a portion 
of the furnace gases, which on becoming ignited by contact with 
air so increase its heat as to insure combustion at the proper 
point. (Sealed September 9, 1884). 


2365. W. Glaze, Dudley. Cupola Furnace. [6d. 2 Figs.) 
January 30, 1884.—The lower portion of the cupola is made wider 
for a certain distance from the bottom than is usual and the width 
then diminishes towards the top. The air current or blast is 
applied near to the bottom of the cupola. (Sealed July 22, 1884). 


3355. C. D. Abel, London. (G. Alezxis-Godillot, Paris). 
Furnaces for Burning Small or Moist Fuel. (4d. 
4 Figs.) February 15, 1884.—The firegrate is of semi-pyramidal 
form is so arranged that fuel fed at its upper part descends its 
ra and distributes itself uniformly. (Accepted August 19, 
1884), 


. W. R. Lake, London. (C. Walrand, Arlon, Bel- 
gium, and A. Delattre, Ferritres-la-Grande, France.) Con- 
verters for Use in the Manufacture of Iron and Steel. 
[4d. 5 Figs.) March 1, 1884—The oe comprises a recep- 
tacle of sheet or cast iron, moun upon « horizontal shaft, 
and lined internally with silicious or basie fireproof material. The 
air is introduced through one of the journals of the shaft, through 
a circular air box, and through tuyeres arranged partly or entirely 
around the converter, the receptacle in the latter case being 
formed with a well in its side, so that when turned down the metal 
shall not obstruct the tuyeres. By allowing a great depth in the 
converter for the metal, the tuyeres may be arranged all over 
the converter, which permit the blowing to be effected at a low- 
ee ; the tuyeres are horizontal or inclined. (Sealed June 6, 
1884). 

6082. T. Williamson, Pollokshields, N.B. Processes 


and Apparatus for Converting Iron or Making Steel. 
(Sd, 5 # igs.) April 8, 1884.—The iron is treated partly by the 








Bessemer and partly by the Siemens process in apparatus which 
may be employed for either process. Referring to the illustra- 
tion, the converter is constructed with hollow trunnions supported 
on rollers, so that it can be turned about a horizontal axis. The 
bottom of the converter is fitted with a blast box 7 and combina- 
tion of tuyeres asin ordinary Bessemer converters but placed to 
one side, or so that the directions of the jets of air do not pass 
across the axis of the converter but are tangential to circles having 
their centres in the axis. The aperture for introducing and dis- 
—s the metal is diagonally opposite to the tuyeres and is 
closed by a cover which is sealed whilst the metal is being 
treated, the air and gases ing off by the hollow trunnions, 
which connect the converter with regenerative chambers 13, 14. 
The joint between the blocks 10 and the trunnions 9 is cooled b 
means of a hollow ring (Fig. 2) fixed to the block 10 and throug 
which water is circulated. A channel-shaped ring put on in 
halves is also fixed to the block 10 and embraces angle iron 
flanges fixed on the trunnions 9 and block 10 covering the joint 
between the two parts. (Accepted August 29, 1884). 


9290. A. Trappen, London. Manipulating Bes- 
semer Converters. [4d. 4 Figs.) June 21, 1884.—The 
Bessemer converter is secured directly to the jib or neck of a 
crane. By this arrangement it can readily be charged with the 
molten cast iron, and emptied of the converted product, both the 
charging and emptying operations taking place directly without 
any intermediate apparatus. (Accepted August 15, 1884). 


REFRACTORY MATERIAL. 
1736. E. Brooke, Huddersfield. Manufacture of a 
‘Material to be 


Used for 
Manufacture 


also to be,Used in the of 
Bricks, &c 


(2d.] January 19, 1884.—The material consists of 


a combination of silica, fireclay, and liquid tar, or hydro-carbon 
with or without oil mixed and ground with water. (Sealed Sep- 
tember 23, 1884). 


REGENERATORS. 


4212. G. Winstanley, Coventry. Regenerators ot 
furnaces and Tiles therefor. ah 11 Figs.) March 1, 1884. 
—The between the wall of the generator and the side wall of 
the setting is divided intoa ber of 5 ges. This is effected by 
building into the walls in a horizontal course a quantity of grooved 
and rabbeted tiles (Fig. 1) that stretch horizontally from one wall to 
the other, several rows hime placed one above another. These 
passages are divided vertically into three separate sets RR and S 
(Fig. 7) by tiles (Figs. 4, 5, and 6), the top and bottom es of which 
have two flats and a half-round or rectangular tongue fitting into a 
corresponding groove in the horizontal tiles (Fig. 1) above and 
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below. One end of these tiles has a tongue and the other end a 
corresponding groove, so that when fitted together they will be gas 
and air-tight. In the centre of each horizontal tile, and conse- 
quently in the centre of the middle passage S, there is a line of 
perforations placed directly above each other in every alternate 
course, so that while the waste gases descend in a zig-zag 
direction, the air is admitted from the front at N (Fig. 7) to the 
passages R on each side of S and travel backwards and forwards 
till they reach the top where they join in a @ common to 
both sides and enter the furnace in a fit condition to mix with the 
carbonic oxide and other gases and produce vigorous combustion. 
(Accepted August 29, 1884). 


FURNACE FITTINGS. 


10,292. C. Thompson, Sunderland. Tuyeres used 
e Manufacture of and (8d. 30 Figs.] 
July 18, 1884.—The apertures in the tuyeres are made in 


the form of thin broad slot holes at the outlet for the admission 
of thin streams of air amongst the liquid metal. The apertures 
are of any suitable form in cross section and extent nearly the full 
length of the tuyeres and are enlarged towards the inlet end. 
(Accepted Auguat 19, 1884). 

10,574, (4d. 22 Figs.) July 25, 1884.—The apertures of the 
tuyeres are enlarged at the inlet end toa depth of from 6 in. to 
7 in,, thereby reducing the length of the small hole of fixed dia- 
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meter, the object being to reduce the friction of the air, gas, &c., 
in their e through the tuyeres into the converter. The 
illustrations shew three forms of apertures, all having a fixed 
diameter at a. (Accepted September 2, 1884). 


MANUFACTURE OF GAS. 


9065. S.C. Salisbury, New York, U.S.A. Manufac- 
ture of Gas. (6d. 5 Figs.) June 17, 1884.—Steam is de- 
composed by passing it through a retort charged with pieces of 
iron, the liberated gases being combined with the hot vapours of 
hydro-carbon and forced through a heated mixing pipe. The 
mixed vapours are then discharged at the rear end of a fixing 
retort and are finally passed through perforated division plates. 
Referring to the illustrations, the steam is admitted into the 
superheating pipe B from a pipe A, and returns by a pipe C, 
encasing the pipe B, to a pipe D, from which it passes by a pipe E 
into a large pipe F filled with refuse iron, where it is decomposed. 
The hydrogen and other from the decomposed steam 
into a distributing pipe G, and through small service pipes into 
the several retorts. An injector! is interposed at each entrance 
to the furnace and the drawn in and mixed with the hydro- 
carbon oil or vapour. e gases then pass into the pipe N, where 





they are mixed and heated, and finally return through the division 
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lates O. An extra - H}, which is for the purpose of reducing 
he quality of the rich ydro-carbon vapour which is admitted by 
the pipe N into the rear portion of the retort, is placed in the 












































retort as shown in Fig. 2. This pipe is connected with the pipe 
G. Slight modifications are shown and described. (Accepted 


September 16, 1884). 

10,090. W. P, Thompson, Liverpool.  (Stettiner 
Chamotte Fabrik, Actien Gesellschaft vormals Didier Stettin, 
Germany). Furnaces for Use in the Manufacture of 
Gas, (Sd. 14 Figs.] July 12, 1884.—The fire and air flues of the 
regenerator are arranged in series one over the other at the right and 
left beneath the furnace, in such a manner that the middle foun- 
dation of the furnace will not be touched by them. The inlets for 
the carbonic oxide gas and the heated air are arranged at exactly 
determined distances one over another in such a way that the 
mixture of these two gases and the transformation of them into 
carbonic acid gas takes place gradually in passing through the 
furnace between the retorts, which will be heated ina uniform 
manner and the middle retorts be prevented from being injured. 
A closed iron evaporating vessel is arranged on both sides of the 
regenerator beneath the fireplace between the flues for the escaping 
smoke gases. A regulating apparatus for the purpose of main- 
taining the water level ef evaporating vessels at the same height 
consists of a floating box provided with a conical valve descend- 
jag — pone according to the water level. (Accepted August 


COKE OVENS, 


4122. J. McCullock, Airdrie, and T. Reed, Glasgow. 
Coke Ovens, or Retorts and Apparatus Connected 
therewith. [6d. 4 Figs.) February 29, 1884.—The apparatus 
consists principally of a circular structure of brickwork supported 
on iron columns so as to have convenient access beneath. This 
structure is divided internally by brick walls built to form vertical 
ovens having between and at their ends flues for the passage of 
ignited gases for heating the ovens which are provided with feed- 
ing openirgs at the top, and with bottom discharge doors, which 
=. Lo uncover the entire bottom of each retort. (Sealed May 


TREATING INGOTS. 


4425. J. Gjers, Middlesbrough. Treating Steel 
Ingots Preparatory to Man them 

Finished or Partially Finished Articles. [4d. 3 Figs.) 
March ¢£, 1884.—The inventor employs an ordinary soaking pit 
such as described in Specification 1089 of 1882 with a compara- 
tively small gas flame passing over but not impinging upon the top 
of the ingots which radiates a portion of heat to the top of the 
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ingot and also keeps the brickwork hot in the top part at a point 
where it is most likely to lose heat from being near the floor 
level. The gas is only kept burning when necessary, that is, when 
the ingot tops are deficient in heat, or it may be kept burning 
when there is any cessation of work or when preparing the pits for 
work. The illustration shows a section plan of the apparatus with 
the gas flues g g passing over the top of the ingots. (Sealed 
June 10, 1884). 

4654. T. Smith, Spennymoor, Durham. Heating 
Iron or Steel Ingots, &c., for the Subsequent Produc- 
tion of Plates, Strips, &c., therefrom. [4d. 1 J 
March 10, 1884.—The process of heating is effected whilst the 
exposed surfaces of the ingots, &c., are covered or coated with a 
material by which they are protected from the oxidising flame. 


- (Sealed June 20, 1884). 


TREATING METALS. 


4244. F.W. Pittuck, Hebburn, and J. M. Huckle- 
bridge, Jarrow, Durham. Purifying Metallic Copper. 
[2d.] March 3, 1884.—Superheated steam is blown into the molten 
copper, where it is decomposed, the nascent hydrogen and oxygen 
acting upon the arsenic or antimony present in the copper, and 
converting them into a more volatile condition. The steam also 
acts as a mechanical stirrer, thus exposing all parts of the copper 
to oxidising influence. (Sealed July 22, 1884). 


CASTING METALS. 


3089. W. Shaw, Wolsiagham, Durham. Moulds 
for Making Castings. (4d. 6 Figs.] February 11, 1884.— 
The moulding box is made in parts upon which springs or wedges 
or analogous mechanical contrivances act so as to cause the 
moulding box to contract as the casting contracts. (Sealed Sep- 
tember 5, 1884). 


4632. C. A. Caspersson, Forsbacka, Sweden. Pro- 
cess of Pouring and Casting Iron, Steel, and other 
Metals. [4d. 2 Figs.) March 10, 1884.—The stream of metal 
falling into the mould is divided into a number of small streams, 
by which means the gases contained in the metal are enabled to 

The metal is run into a vessel furnished with openings at 
the bottom, from which it runs in fine streams into the mould. 
(Sealed June 20, 1884). 


7442. H, Stephens, Maindee, Monmouth. Casting 
Copper and oer Metal Tubes or Pi (4d. 1 Fig.] 


May 8, 1884.—The moulds in which the tubes or pipes are cast are 
supplied with molten metal from below upwards, first from the 
base and afterwards at any desired points, the objects being to 
expel air and to produce pipes free from blisters, bubbles, or 





spongy metal. The illustration represents a vertical section of 
a combined feed tube a and mould b. The metal enters the mould 
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— ce and afterwards atc! ; dis the core. (Sealed August 12, 


11,364. A. G. Brook London. (R. S. Kirkpatrick, 
Brussels). Core Bar for Use in Metal Pipes 
or Cylinders. [6d. 7 Figs.) A t 16, 1884.—The ex- 
ternal part of the core bar is formed of two or three segments 
each extending the length of the core bar. These segments may 
be hinged together, but are preferably formed with = ecting 
pieces eeping them in correct relation’ to each other. Inside the 
core bar is a longitudinal key-bar, one edge of which rests on a 
number of distance pieces fastened on the centre segment, the 
other edge of the key-bar almost fills up the left ‘between 
the two larger segments. On the sides of the key-bar are a 
number of V-shaped wedges fitting corresponding brackets on the 
inside of the two larger segments, so that when the key-bar is 
drawn in one direction, the segments are extended in a rigid 
condition, and when drawn in the opposite direction the seg- 
ments are collapsed. Sand or loam is applied to give the correct 
form to the core, and a number of strong bolts prevent it being 
expanded too far. (Accepted September 16, 1884). 


MOULDING MACHINES. 


10,436. M. R. Moore, Indiana U.S.A. Machi- 
nery for Tamming or ‘0 for Castings, 
(6d. 5 Figs.| July 22, 1884.—The pressure is transmitted to the 
mould through a flexible [oe or yield cushion, containing 
air, water, or other fluid. The whole surface of the mould may 
by this means be subjected to a uniform pressure, but compres- 
sion only takes place in proportion to the thickness of the 
material to be pacted, thus producing a mould of uniform 
hardness. The illustration is a vertical section through the 








machine. The flask A containing the patterns C and filled with 
moulding sand is first brought into position on the bed E, The 
shaft H is then turned and the piston G caused to descend, and 
is stopped in its lowest position, and secured as shown by the 
hooks F. Fluid under pressure is then admitted through the 
valve g into the space between the piston G and the flexible dia- 
phragm G,. The valve g is then closed, and the shaft turned 
rapidly. The flexible diagram forces the series of wooden bars I, 
which are loosely held together by a clamp, into the sand, the bars 
being all urged down uniformly. (Accepted August 22, 1884). 


CASTING CONTINUOUS LENGTHS OF METAL. 


338. C. M. Pielsticker, London. (Partly F. C. G. 
Miiller, Brandenburgh-on-Havel, Germany). Production of 
Steel, &c., Wire, Plates, Rods, Bars and Rails, &c. 
(6d. 2 Figs.] January 2, 1884.—These are cast continuously in 
a mould open at both ends, and are drawn out vontinuously after 
or while solidifying during their passage through the mould. The 
apparatus consists of a cooling tube, a cylindrical vessel or re- 
ceptacle of other suitable form into which the molten metal is 
transferred from the smelting —— and a2 pair of rolls for 
drawing out the solidified portion from the cooling tube. The re- 
ceptacle containing the molten metal may be connected with a 
receptacle containing compressed gas. (Accepted August 8, 1884). 


9910. C. D. Abel, London. (R. P en, Diisseldorf, 
Germany). ufacture of Sheet Me from Lead, 
Tin, &c. {4d. 4 Figs.) July 8, 1884.—The sheet metal is pro- 
duced by forcing the liquid metal through narrow openings be- 
tween cheeks or dies, either by Se ney presses, pressure pumps, 
or other suitable mechanism. (Sealed October 10, 1884). 


EXTRACTING METALS. 


1464. C. D. Abel, London, (4. Krupp, Bernsdorf, 
Austria). Manufacture of Nickel and Cobalt from 
their Ores. (2d.] January 15, 1884.—The metal is impreg- 
nated with manganate or permanganate of potash or soda. The 
fine metal in small pieces is reduced at a moderate heat, and the 
porous pieces obtained are impregnated with a solution of man- 
ganate or permanganate, dried and smelted at a very light tem- 
perature, a com and ductile metal being produced. At the 
termination of the smelting process, the metal is covered with 
charcoal and small quantities of aluminium or calcium, or calcium 
zinc or mixture of these, and added to the mass, (Sealed April 22, 
1884 


1639. W. R. Lake, London. (F. J. Seymour, Wolcot- 
ville, Conn., and W. H. Brown, New York, U.S.A.) Extract- 
ing Al um. (6d. 2 Figs.) January 17, 1884.—This 
consists essentially in mixing aluminous ores or earths with ores 
of zincand carbonaceous matter and subjecting such mixture to 
heat in a close retort, an alloy of zinc and aluminium being ob- 
tained which is useful for mixing with other metals or alloys which 
may be treated in any suitable manner to separate the aluminium. 
(Accepted August 15, 1884). 


6116. A. J. Rogers, J. Koebig, and H. Mann, Mil- 
waukie, Wisc., U.S.A. obeene Metals by Electro- 





lysis. (6d. 2 ) April 8, 1884.—The metals and metalloids 
are reduced from their salts or ores in a melted condition. The 
os pra ee consists of a melting pot located over a suitable firebed, 
and an independent d posing tank provided with electrodes, 
and a close fitting cover having gas-tight passages leading to a 
condensing apparatus. Sodium and potassium are separated 
from their chlorides by heating the chlorides to the point of fusion, 
conveying the liquid to a decomposing tank provided with elec. 
trodes, and ing an electric current through the liquid to sepa- 
rate the chlorine, the gaseous chloride and metal being conducted 
to se te receptacles, {that °for:the metal a t, coal oil, 
and the passage for the metal being supplied with hydrogen. 


(Sealed July 15, 1884). 
10,352. B. J. B. Mills, London. (P. Manhs, Lyons, 
a ciation Uitee aan Mitek tremens tends Gone 


France). ag ver § 
&c. [2d.) July 19, 1884.—This consists essentially in the mode 
of chloridising the precious metals and is characterised by the 
employment of the chlorhydrate of ammonia as the chloridising 
agent joined with a heating to a low temperature not decom. 
posing the sulphurets and other compounds, The powdered 
matte without{previous roasting is mixed with sal-ammoniac and 
heated. (Accepted August 22, 1884). 


STEEL. 

6360. J. J. MoTighe, ttsburgh, Penn, U.S.A, 
ufacture of Steel. [4d.) April 15, 1884.—The steel is 
manufactured by first melting cast iron, then burning out its 
silicon and carbon with air, an —. while still molten recar- 
burising the iron by subjecting it to the action of a hydro-carbon 
vapour ™, the object being to get rid of all oxide of iron, 

(Sealed July 22, 1884). 





8244. W.'R. Lake,‘London. (C. R. Childs, Hartford, 
Conn., U.S.A.) Hardening Steel. (2d.) May 26, 1884.—The 
steel is heated in the ordinary manner and plunged in a bath con- 
sisting of a mixture of powdered marl and water. (Sealed 
August 29, 1884. 


8268. R. Hadfield, Sheffield. Trea Steel with 
Ferromanganese. ([2d.) May 27, 1884.—Ordinary com- 
mercial ferromanganese is added to iron or metal either wholly or 
partially decarbonised and refined or treated by any of the ordi- 
nary processes, or to steel in increased proportions sufficient to 
obtain or produce in the steel or iron under treatment a percentage 
of manganese varying from 20 to30 per cent., according to the pur- 
poses for which the steelis required. (Sealed September 30, 1884). 


TREATING ORES. 


5842. H. Moon, Leicester. Amalgamating Ma. 
chines, (6d. 2 Figs.) April 2, 1884.—The amalgamating pan 
consists of a wooden trough with its bottom and sides covered 
with iron He age and one end provided with a wave plate, the upper 
edge of which extends beyond a central vertical line, and ap- 

roaches the surface of the mercury. The mercury in the rapid 
7 camp reciprocating movement of the pan is carried up the 
hollow surface of the wave plate, introverted and brought back in 
a solid sheet which envelopes the float gold on the“surface of the 
water, or in the water near toit. The wave plate may be pro- 
vided with a horizontal extension from which extends an inclined 
or vertical extension. The pan may be divided into sections, a 
wave plate being fixed at the end and between every two ~— 
sections. The pan is provided with a shoot and a vibrating funnel 
connected by a link to the pan. The mixer consists of a wooden 
frame having projections on its underside, having a V-shaped 
cross-section, and arranged so that one ti rse row is opposit 
the spaces of the adjacent row. (Accepted August 22, 1884). 


3599. A. J. xy London. (G. and A. Raymond, 
Chicago, Il., U.S.A.) es for Seavereing See. 
(6d. 4 Figs.] February 19, 1884.—Two oppositely rotated heads 
are mounted in a casing and are constructed with arms whereby 
material admitted at the ends of the body is forcibly projected 
towards the middle, so that the two masses moving from opposite 
directions encounter each other with great violence. The blades 
also serve to force a powerful current of air through the machine 
whereby the [reduced portions of the material ‘are discharged. 
The receiving chamber is [provided with a deflector and spouts, 
and automatic valves serve to'return the coarse material to the 
machine for further reduction, The fine materials are delivered 
by the blast into a chamber divided ,into compartments in which 
ee is divided according to fineness. (Sealed May 23, 





STRAIGHTENING MACHINE. 


8821. H. J. Haddan, London. (L. Brightman, Youngs- 
town, Ohio, U.S.A.) Machines for Straightening Round 
Bars of Metal. (4d. 4 Figs.] June 10, 1884.—The bars of 
metal are revolved and fed through the machine by means of feed 
rollers set with their axes in a plane oblique to the axes of the 
bar. The machine is also provided with sets of straightening 
rollers that press upon the revolving bar from opposite sides and 
at different points lengthwise of the bar and deflect the bar about 
as muchas a straight bar could be deflected and regain its straight 
condition by its elasticity. When crooked or curved bars are 
passed through the machine and the outside of the curves comes in 
contact with the a age 4 rollers, the bar is deflected in addi- 
tion to the deflection to which a ht bar could be subjected 
and greater than the bar will spring back, and the bar will leave the 
machine in a straight condition. 


8822. [6d. 8 Figs.)}—In this machine the bar of metal is 
clam near its end to a carriage, and its opposite end is entered 
into the opening in the hollow trunnion of a revolving frame. The 
carriage and bar of metal are then forced along until the front end 
of the bar has engaged between two straightening rollers. The 
frame carrying these rollers is so geared that the rollers as soon a3 
they grasp the shaft move it longitudinally faster than it is moved 
by the carriage, so that it is released from the carriage. As the 
forward endjof the bar passes out of the revolving frame it is 
clam toacarriage, and when the rollers cease to advance the 
bar it is completely drawn out. The rollers are arranged obliquely 
and can be adjusted crosswise of the axis of the revolving frame. 
(Sealed September 12, 1884). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, bw A be 
pr aan at the offices of ENGINEERING, 35 and 36, Bedford- 





CANADIAN Iron OrnEs,—The iron deposits of the country, 
north of Lake Ontario, are among the largest in the 
world. The ore from one of the mines near Peterborough 
shows 70.38 per cent. of metallic iron; another shows 
70.50 percent. The proportion of phosphorus in Canadian 
iron ores is very slight ; hence they lare well adapted for 
the production of Bessemer steel, 
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COTTRAU’S PORTABLE 





INTERNATIONAL HEALTH 
EXHIBITION. 
Lonpon WATER SUPPLY. 
(Concluded from page 393). 

Tue chapter which deals with the quality of the 
water supplied is the most interesting in the hand- 
book under notice, and we shall quote from it at some 
length. It consists of the official report for the year 
1883 of Professor Frankland, and the joint report 
made for the companies by Messrs. W. Crookes, W. 
Odling, and Dr. C. Meymott Tidy. Professor Frank- 
land tells us he made his first report on samples of 
the London waters, taken monthly, in the year 1865. 
At that time all the large towns in the basins of the 
Thames and Lea freely discharged their raw sewage 
into these rivers or their tributaries. The water 
companies, on the other hand, being ill provided 
either with storage reservoirs or filtering appli- 
ances, were compelled to draw from the rivers in 
times of flood, and the water was not by the treat- 
ment rendered even clear and colourless to the eye. 
The Royal Commission on Water Supply which sat 
in 1869, reported ‘‘ that when efficient measures 


are adopted for excluding the sewage and other | 


pollutions from the Thames and Lea and their 
tributaries, and for insuring perfect filtration, water 
taken from the present sources will be perfectly 
wholesome, and of suitable quaiity for the supply of 
the metropolis.” Dr. Frankland goes on to point 
out that the improvements that have taken place in 
sewage disposal since that date have taken the form 
of attempts at sewage purification rather than sewage 
exclusion. ‘' Indeed,” says the official analyst, 
‘* the expense involved in carrying out any scheme 
for excluding the sewage from the rivers is so great 
as to render such a plan practically impossible.” 
The methods adopted for cleansing the sewage of 
the principal towns in the Thames basin are chiefly 
systems of irrigation or downward filtration. 
These yield equally good results when properly 
carried out, whilst the various methods of chemical 
treatment effect comparatively little improvement 
in the sewage, excepting so far as the coarser 
matters in suspension areconcerned. Although the 
adoption of these several methods may contribute 
to the improvement in appearance and even 











| 55 per cent. 


chemical quality of the river waters, yet, Professor | 


Frankland goes on to remind us, they offer no 
guarantee against the admission into the rivers of 
noxious ingredients capable of spreading zymotic 
disease, although the risk is no doubt diminished. 
In the smaller towns and villages in the Thames 
basin, cesspits are generally used, and the overflow 
from these usually communicates with the nearest 
watercourse; whilst in other cases the street 
drains convey sewage matter into the nearest running 
water. 


from sewage works. 


The water companies have, however, done much 


towards improving the quality of the water sup- 


plied by them, chiefly by means of increased stor- | 
age accommodation and more efficient filtering | 
Larger storage capacity enables the | 


appliances. 
companies to exercise more discrimination as to 
the times at which they can draw their supply 
from the river, and periods of flood, when the 
water is turbid, can generally be avoided. Thus 


| in the year 1868, out of 84 samples of distributed 
| river water, there were only 48 clear, whilst last 
| year out of the same total number 73 samples were 
Moreover, all the 11 turbid samples in the | 


clear. 
past year were only ‘‘slightly turbid,” whilst in 
1868 out of 36 turbid samples, 20 were ‘slightly 
turbid,” 9 ‘‘ turbid,” and 7 ‘‘ very turbid.” The 
occurrence of moving organisms in these turbid 
waters is now much rarer thanin former years. In 
1869 they were seen altogether 24 times, or in 
80 per cent. of the turbid samples, whilst last year 
they were only observed on six occasions, or in 
of the comparatively few turbid 
samples. Two Tables referring to this part of the 
subject are quoted further on. When the rivers 
are in protracted flood the water distributed gene- 
rally contains a large proportion of organic matter ; 
and in 1880 that drawn from the Thames and Lea 
contained a larger proportion than in any year 
during which the analyses have been made. But 
we are again reminded, even with organic pollution 
at its lowest point, there is no guarantee against 
germs of zymotic disease being present in the 
water distributed. Dr. Frankland says he is in- 
formed that several of the companies drawing their 
supplies from the Thames and Lea are impressed 


with the necessity of abandoning these sources, and | 





Thus the River Thames still receives much | 
raw sewage matter, together with the effluents | 





BRIDGE ACROSS THE RIVER SARNO, AT CASTELLAMARE. 


(For Description, see Page 401.) 














sume have already completed works for using sub- 
terranean waters. Such works deserve every en- 
couragement. 
The following tabulated data, taken from the 
report, further illustrates the points discussed : 
Comparative Proportions of Organic Impurities Present 
in Water delivered in London. 














! 

Year. Thames Water. Lea Water. |Deep Well Waters. 
1868 1000 48f 254 
1869 1016 618 312 
1870 795 550 246 
1871 928 604 150 
1872 1243 819 221 
1873 917 | 693 250 
1874 933 583 287 
1875 1030 | 751 250 
1876 903 | 562 246 
1877 907 | 596 243 
1878 1056 | 747 323 
1879 1165 947 387 
1880 1254 1013 393 
1881 993 765 405 
1882 1033 7ll 409 
1883 850 620 321 





It will be seen from the above that the water of 


| the Lea is purer than that of the Thames, a fact 


which is probably opposed to popular belief ; whilst 
the proportion of organic matter in the deep well 
waters is but little more than one-half of that in 
the Lea, and considerably less than one-half of that 
in the Thames. The amount would have been even 
less but for extensive alterations which were being 
made at the works of the Tottenham Local Board 
of Health. The improvement observed during last 
year in the Thames water is attributed to the more 
energetic action of the conservators and the greater 
storage capacity cf the companies reservoirs. 

The maximum amount of organic pollution nearly 
always occurs during the winter months both in 
the Thames and Lea. During the last sixteen years 
the worst results in this respect have been ob- 
tained from the Thames during the month of 
January on six occasions, February three times, 
March once, October twice, November twice, and 
December three times. In 1872 January and De- 
ceinber were coupled as beingequal. Forthe River 
Lea the record for a corresponding period was 
January three times, February five times, March 
twice, June once, July once, November once, De- 
cember three times. 
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TABLE SHOWING THE TEMPERATURE AND Retativk Amounts BY Weicut OF Impurities, &¢., CONTAINED IN 
100,000 Parts OF THE DIFFERENT COMPANIES’ WATERS DURING THE YEAR 1883, 
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Note.—The numbers in this Table may be converted into grains per imperial gallon by multiplying them by seven and then 


moving the decimal point one place to the left. 


The above Table has been compiled from data 
contained in the report. 

A comparison can be made of the proportional 
amount of organic elements in the waters of the 
different companies named for the year 1883 by 
means of the following figures, the average amount 
found in the Kent Company’s water during the 
nine years ending December, 1876, being taken as 
unity : 


Chelsea... ae 
West Middlesex 
Southwark Pee 
Grand Junction ... 
Lambeth ... 
New River 
East London 
Kent — = 
Colne Valley _... si 
Tottenham Local Board 
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In further explanation of the above Table, the 
following points are noted. 

With regard to temperature, the water distributed 
by the Chelsea, West Middlesex, Southwark, Grand 
Junction, and Lambeth Companies varied from 
3.1 deg. Cent. (37.6 deg. Fahr.) in March to 
22.0 deg. Cent. (71.6 deg. Fahr.) in July. The 
Lea water from the New River and East London 
Companies varied from 3.4 deg. Cent. (38.1 deg. 
Fahr.) in March to 20.0 deg. Cent. (68.0 deg. Fahr.) 
in July. The deep well water of the Kent Com- 
pany varied in temperature from 3.4 deg. Cent. 
(38.1 deg. Fahr.) in March to 15.5 deg. Cent. 
(59.9 deg. Fahr.) in June. Thus the temperature 
of the well water was more equable, it remaining of 
an agreeable coolness in summer when the river 
waters became warm and unpalatable. 

In dealing with the second column of figures, it 
is remarked that a large proportion of the solid 
matter consists of mineral salts, which are quite 
unobjectionable in drinking water, although they 
are very undesirable in that used for washing or 
manufacturing purposes. <A small portion of the 
solid matter is, however, organic. That which is 
of a vegetable nature is said not to be objectionable 
in small quantities in drinking water, but organic 
matter in river water which receives sewage may at 
any time become objectionable to health. The 
greatest amount of total solid matters was found in 
the deep well water of the Kent Company and 
that of the Tottenham Board of Health, whilst the 
Colne Valley Company’s water contained very far 
less, although obtained from the same _ source. 
The latter company uses Clark’s softening process, 
which is carried out by means of lime, and it is 
stated that the other metropolitan waters could be 
brought to about the same state by a similar treat- 
ment. 

The question of organic impurities has already 
been considered. It will be valuable, however, to 
quote the following figures, as they show the maxi- 
mum and minimum organic elements (organic 
carbon and organic nitrogen) noted in the course of 
twelve months. This is an important point, as an 
excessively impure supply of water concentrated 
within a single week, or even asingle day, might do 
more harm than a larger proportion of impurities dis- 
tributed over a longer period of time. The figures 
refer to the year 1883, and the Kent Company’s 














Source. | Maximum. | Minimum. | Average. 
| (Kent .. ne 1.5 0.9 se | 
| Deep Wells ~ Colne Valley .. 1.5 1.0 1.2 
ses 2.3 1.1 p BY § 
_ {New River . 36 1.3 2.2 
River Lea =) East London ..| 5,0 19 2.9 
(Chelsea aol 4.7 2.0 3.1 
| West Middlesex 5.7 2.0 3.7 
| River Thames Southwark ..| 6.6 1.9 3.6 
| Grand Junction 5.3 2.4 3.4 
\ Lambeth set 5.7 2.0 3.6 








We will cxtract two more Tables from Professor 
Frankland’s valuable report, and must then refer our 
readers to Sir Francis Bolton’s volume or to the 
original report for other details that may be re- 
quired : 

Results of Observations Respecting the Efficiency of the 


Filtration of the Waters of the Thames and Lea during 
the Year 1883. 
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The turbid sample of the Tottenham water was 
collected when alterations were being made in the 
bore hole. 

The sediment deposited by the turbid waters on 
standing was in every case examined microscopically. 
During the past year these examinations revealed 
the presence of moving organisms in three samples 
of the Southwark Company’s water, whilst one 
sample of the Chelsea, Grand Junction, and 
Lambeth Companies’ waters respectively exhibited 
the same phenomenon, as did also the sample of the 
Tottenham water. 

The following Table gives the results of these 
microscopic examinations made during the past 
fifteen years : 


Number of Occasions when Moving Organisms were Found. 
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The report of Messrs. Crookes, Odling, and Tidy, 
the analysts to the water companies, follows that 





average for nine years ending 1876 is again taken as 
unity. 


of Dr. Frankland. A good deal of stress is laid 
on the colour of the water supplied. A large 


number of samples have been examined by means 
of the colorimeter, and the results recorded, in 
a graphic form, by means of curves plotted ac- 
cording to the state of the examples operated 
upon. The colorimeter was designed by Messrs, 
Crookes, Odling, and Tidy especially for the pur- 
pose of determining with something like scientific 
accuracy the varying degrees of clearness or tur- 
bidity of the water. Two hollow wedges, one 
opposed to the other, are filled with blue and 
brown liquids respectively, so as almost exactly to 
imitate the varying tints of potable water. In this 
way a certain definite value can be fixed for the 
arbitrary terms of ‘ turbid,” ‘‘ slightly turbid,” 
or ‘very slightly turbid,” hitherto used. The use 
of the coloured wedge, and also of the hollow 
wedge filled with a coloured solution, are, as the 
analysts point out, by no means new, but the appli- 
cation of the two wedges is decidedly a step in 
advance. 

The results of the analyses of the 2224 samples 
examined last year show that 32 samples were very 
slightly turbid, five slightly turbid, and 2187 were 
perfectly bright, clear, and well filtered. In three 
of the slightly turbid samples the result was due 
to the fact of works being carried out in connection 
with the supply of the neighbourhood. It has also 
been found that throughout the year (1883) prac- 
tically the water was fully aérated or oxygenated. 
The framers of this report were the first to institute a 
series of experiments on an extensive scale to deter- 
mine the amount of free oxygen in potable water, 
and the extension of the subject is still engaging 
their attention. The growing importance attached 
to the purifying effects of oxygenation will render 
the results of great interest. Out of 318 samples 
tested for ammonia and organic matter, on two oc- 
casions ;}3rd part of a grain per gallon, and on five 
occasions 5$sth part of a grain of free or saline am- 
monia per gallon were discovered. On forty-eight 
occasions the y;'ssth part of a grain per gallon was 
recorded, whilst 263 examinations revealed no ap- 
preciable trace of ammonia whatever. The quan- 
tities of nitrogen, as nitrates and nitrites, and of 
chlorine, were estimated from daily samples. The 
former ranged from about 0.150 to 0.225 of a grain 
per gallon, the quantity being on the average some- 
what lower in the summer and autumn than in the 
winter and spring. The quantity of nitrogen exist- 
ing in the form of ammonia and of organic matter, 
together with that in the form of nitrates and 
nitrites, constitute the total combined nitrogen of 
the water. It is from this quantity that Dr. Frank- 
land calculates the previous sewage contamination. 
According to the present report the nitrogen 
amounts to about one-third that met with in the 
spring water supply. The quantity of chlorine 
amounts throughout the year to close upon, ora 
little over, one grain per gallon, corresponding to 
about one and three-quarters of a grain per gallon 
of common salt. With regard to the remaining 
question of ‘‘ hardness,” it is stated that the 
mineral matter held in solution consists mainly of 
the carbonates of the alkaline earths, with a small 
quantity of sulphates, nitrates, and chlorides. These 
salts, it is stated, are beneficial rather than prejudi- 
cial to the animal economy. 

The report concludes with some general observa- 
tions animadverting on the reports of Dr. Frank- 
land. No exception is taken to the official analyst’s 
strong dislike to the river sources from which 90 
per cent. of the water supply of London is derived, 
or generally to the actual analytical results set forth 
in his tables. The water companies’ analysts do how- 
ever protest most strongly against what they style 
Dr. Frankland’s peculiar modes of statement, and 
the comparisons he employs, made ‘‘ with the 
obvious intent to disparage the river water supply 
and exalt the well-water supply of the metropolis.” 
Thestatement is quoted (contained in the report of the 
Royal Commission on Water Supply) ‘that a minute 
portion of organic matter, variable in amount with 
the season, is a normal constituent of river water ; 
and there is no reason whatever to consider this 
proportion of natural organic matter is in any way 
prejudicial to health ; and that there is absolutely 
no chemical evidence to indicate that the minute 
proportion of organic matter present in the water 
supply of London is different, either in quantity or 
kind, from the natural organic matter of the river.” 
Lake water, it is said, such as is usually resorted 
to for town supply, contains, for the most part, 
about the same proportion of organic matter 
as is present in river water; while good spring 





water is characterised by containing a considerably 
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smaller proportion of organic matter than either, 
although it has a considerably higher proportion of 
total nitrogen. Messrs. Crookes, Odling, and Tidy 
consider that the notion that spring water is the 
proper type of what metropolitan water should be, 
‘‘ig a notion entirely without foundation.” We 
have not space to follow the discussion in detail, 
but the general contention of the supporters of the 
existing source of supply appears to be that the 
quantity of organic matter contained in the sam- 
ples of water analysed is so small as to be within 
the limits of wholesomeness. There is, however, 
one passage in the report worth quoting: ‘* Whe- 
ther or not,’ say the water companies’ analysts, 
‘¢ variations—it may be relatively large, but always 
falling within the limit of a very small absolute 
quantity per gallon—are matters of any real signi- 
ficance, must obviously depend on the character of 
the dissolved organic matter present in the different 
waters, or in the same water at different times. 
We are not unmindful of the predominant import- 
ance of this consideration, and should any charges 
be made impugning the wholesomeness of London 
water by reason of the ascertained nature of the 
small proportion of organic matter which it is found 
to contain, we shall, as we believe, be prepared to 
meet these charges ; or undoubtedly failing this, to 
admit them.” 

We are afraid that the above sentences will only 
half reassure the doubting consumer. ‘‘ Organic 
matter,” in connection with potable water, is looked 
on by the ordinary lay mind as a suspicious charac- 
teristic, and although it may be a wise maxim in 
the law to consider every man innocent until proved 
guilty, few of us are prepared to carry this cha- 
ritable doctrine into questions of water supply. 

There is one term—of all others the most ominous 
to the ears of the water-drinker—which we miss 
from the report of the scientific advisers of the water 
companies, although it occurs in that of the official 
analyst. Last year Dr. Frankland found, by micro- 
scopic examination, ‘‘ moving organisms” on seven 
occasions in the monthly samples of water analysed. 
Whether Messrs. Crookes, Odling, and Tidy would 
consider these examples of organic matter as being 
‘within the limits of wholesomeness” we have no 
means of judging by the extracts which Sir Francis 
Bolton quotes. It is a point on which the un- 
scientific public would be glad for a little comforting 
reassurance; although in any case we think ordi- 
nary consumers would prefer to take their water 
without ‘‘ moving organisms” of any kind, especially 
in view of the threat of cholera next year. 

The next section of the handbook is devoted to a 
history of the London water works, treating the 
subject in brief from the time of the foundation of 
each of the companies respectively. In an early 
volume of ENGINEERING* we devoted a good deal of 
space to this subject, and by means of a series of 
articles, which were very fully illustrated, gave the 
then existing state of the different works and the 
machinery employed at the time. We shall now 
therefore merely glance at this part of Sir Francis 
Bolton’s work. 

We commence with the company of the Pro- 
prietors of the Kent Water Works incorporated in 
the year 1809. This company has entirely abandoned 
the original source of supply, the river Ravens- 
bourne, and draw only from tive wells in the chalk 
situated at Deptford, Plumstead, Crayford, Short- 
lands, Shooters’ Hill, and Farnborough. The figures 
of Dr. Bernay’s analysis of the Kent Company’s 
water occupy several pages. 

The greater part of the space devoted to the New 
River Company’s Works is occupied by the early 
days of this historic company, which was founded 
two centuries and a half ago. 

The East London Water Works Company, which 
sprung out of the Shadwell Water Works founded 
in 1669, has nine stations. At Old Ford a Cornish 
pumping engine, erected by the company in 1807, 
is still at work and doing good duty. 

The rise and progress of the Southwark and Vaux- 
hall Water Works is given in an interesting manner. 
It appears that the borough of Southwark has 
enjoyed the advantages of an artificial water supply 
for over three hundred years, for the London Bridge 
Water Works extended their operations to that 
quarter of the metropolis in the year 1582. At the 
present time this company is engaged in sinking a 
deep well to the chalk on land that has been 
acquired at Streatham. 

The West Midddlesex Water Works Company 


* See ENGINEERING, vol. ii., pp. 164, 184, 230, 252, 274, 
296, 341, 377, 394, and 401. 








received incorporation in 1806; the districts sup- 
plied including the parishes of Hounslow and Ken- 
sington and intermediate parts. Operations have, 


however, not been carried further west than Kew | P 


Bridge, although on the north the mains are laid to 
Hendon. Within the last two years some excellent 
new machinery by Messrs. Simpson and Co. has 
been erected at the Hammersmith pumping station, 
and considerable additions have recently been 
made to the subsiding reservoirs on the Surrey side 
of the Thames. The supply of water is carried under 
the Thames in a conduit from the reservoirs to the 
pumping station. 

The Grand Junction Water Company sprung 
out of the Grand Junction Canal Company, the 
latter body, in the year 1798, having obtained 
powers which enabled them to supply their canal 
water for domestic purposes. In 1811 the water 
supply was transferred to a separate company 
which continued to draw its water from the canal 
until the year 1819, when the source of supply 
was transferred to Chelsea. In 1835 the intake 
was placed at Kew Bridge and remained there 
until the Act of 1852 compelled all companies 
to go above the tideway for their supply. The 
area supplied extends from the intake at Hampton 
to the original district at Paddington. 

A very interesting account is given of the Lam- 
beth Water Works from the time of their first Act 
in the year 1785. The way in which the original 
works in Belvedere-road, close to the southern end 
of the footway overthe present Charing Cross Railway 
Bridge, have grown into the existing undertaking, 
is pleasantly told. At the present time the com- 
pany’s service is laid down from the intake at 
Molesey to Beckenham. The account of this com- 
pany’s rise and progress and present position is 
the most complete and best written of the series. 

The Chelsea Water Works Company received its 
first charter in 1723, and drew its supply direct 
from the Thames at Chelsea. The present type 
of filter beds was first introduced by the com- 
pany in the year 1829, they having been designed 
and constructed by the late Mr. Simpson, the 
company’s engineer. The district is a small 
although important one, and comprises that part of 
the metropolis which lies in the bight of the river 
running between Hammersmith and Westminster 
Bridges. The intake was first carried to Surbiton, 
and finally to a point about half a mile below Sun- 
bury Lock. 

A separate map of each district is given in the 
handbook, besides which there is a large Table 
setting forth the amount of capital, income, expen- 
diture, &c., for each company. We do not propose, 
however, to deal with the financial aspect of the 
question in the present instance, as we shall go some- 
what fully into the matter on another occasion. 
In the remaining part of the book there is a de- 
scription of the old London Bridge Water Works, 
which has been reprinted from the St. James’s 
Gazette, following which is an appendix containing 
the statutory duties and powers of the water com- 

nies, rates of supply, and other points of general 
egislation. A second appendix gives a brief de- 
scription of the Water Companies’ Pavilion at the 
Exhibition. 

On the whole, no doubt Sir Francis Bolton has 
put the resources his official position gives him to a 
good use, and has produced a work which fairly 
well fills the position he claims for it as a water 
consumers’ vade mecum ; although on account of the 
size of the volume we must not take the expression 
in too literal a sense. 








COTTRAU’S PORTABLE BRIDGE. 

In our issue of August 15 last we illustrated Mr. 
Alfred Cottrau’s system of portable bridges, in which 
rectangular braced frames are bolted together to form 
a girder, frame being added to frame until the _re- 
quired length to cross the span is obtained. This 
week, on page 399, we give a perspective view of such 
a bridge, which has been erected on the River Sarno at 
Castellamare. The span is 22.5 metres (73 ft. 9 in.) 
and is crossed by two girders containing eleven frames 
each. Above these there is a light roadway witha 
railing at each side. 


METALLURGICAL NOTES. 


CoNDENSATION oF SULPHURIC AcID Gas. 

In the Berg- und Huettenmdnnische Zeitung, No. 42, 
1884, there is a description, with illustrations, of a 
somewhat complicated and elaborate apparatus in 
use at Rosdzin, in Silesia, and patented by the owners 
of the works. The sulphurous gases from the calcining 
furnaces are taken toa lead-lined tower packed with 











coke, flints, or any other suitable material, in the 
usual manner, down which water trickles from a cis- 
tern on top of the tower ; the water absorbs the sul- 
hurous acid gas, and also the sulphuric acid and 
soluble sulphates which may be carried over from the 
calciners. It then flows out of the bottom of the 
tower, and is taken through a lead pipe to a series of 
closed shallow lead pans, a dozen in number, arranged 
one above the other in a firebrick chamber, through 
which pass the hot gases from the calciners on their 
way to the condensing tower. The lead pans commu- 
nicate with each other by lead pipes, placed in diago- 
nally opposite corners, and arranged so that the liquor 
is taken out from the top of each pan and flows into 
the bottom of the pan belowit. The hot gases passing 
around and between the pans cause the liquor to 
leave the lowest pan at considerable heat. This hot 
liquor then rises, through another lead pipe, to the 
top of a smaller tower, of cylindrical shape, and lined 
with lead, in the centre of which revolves a shaft, 
covered with lead and having several discs of lead 
attached to it. These discs, revolving on the shaft, 
alternate with fixed ledges or shelves on the sides of 
the tower, and as the liquor flows dewn in a cascade 
over these ledges and discs, it is broken up into very 
fine spray. At the same time a current of hot air is 
passing up the tower, and takes up and carries away 
the sulphurous acid gas which is liberated from the 
hot spray. It is drawn off from the top of the tower 
and led away to the sulphuric acid chambers, or other 
point at which it may be desired to further operate 
with the sulphurousacid. The hot liquors which have 
thus been freed from the sulphurous acid taken up in 
the condensation tower, flow into a long closed cis- 
tern of lead, through which pass a large number of 
lead tubes, arranged like a surface condenser. The 
air which is to pass into the spray tower is first forced 
through these tubes, which are surrounded by the hot 
liquor, and is in this way warmed. The apparatus is 
so made that the pipes expose sufficient surface to 
completely cool down the liquor, which then leaves the 
cistern and is pumped up to the top of the condensa- 
tion tower, to again absorb sulphurous acid, &c., and 
perform the same round, The warm air from the lead 
tubes is taken through heaters, which are exposed to 
the hot gases coming from the calciners, and being thus 
made quite hot, passes into the spray tower as de- 
scribed. By continually circulating in this manner, 
the liquor finally takes up a considerable amount of 
sulphuric acid and suluble sulphates, and when suffi- 
ciently concentrated a portion is drawn off and is 
evaporated down in lead pans, a corresponding quantity 
of fresh water being added in the condensation tower. 
Use or Brast-FurNAcE Siacs, 

At Stuttgart, sand made from blast-furnace slag has 
recently been used largely for laying on the public 
promenades. It is found very clean, as it does not 
get muddy in wet weather,-nor very dusty in dry wea- 
ther. It isbrought from the works at Wasseralfingen, 
some fifty miles away, and costs 44 marks, or 4s. 6d. 

r cubic metre, at Stuttgart, as against 7 to 9 marks 

or good river sand. 


PRODUCTION OF HiGgH-GRADE FERRO-MANGANESE. 

C. Stéckmann has recently published in the Zngi- 
neering and Mining Journal the results of his experi- 
ence in 1877 at the Phenix Works in Germany, which 
confirmed the theory he had formulated as the result 
of previous observations. Herr Stickmann asserts 
that the secret of the successful production of high- 
grade ferro-manganese lies in the use of a large propor- 
tion of lime in the charge, and he lays it down as a 
rule, that in the cinder the oxygen in the lime, plus 
that in the magnesia and alumina, must equal or exceed 
in amount that which is present in the silica. He cites 
the following results as proof of this rule. On April 23, 
1877, he began charging furnace with mixture of ores as 
follows : 33.6 per cent. of Auxbach ore (42.78 per cent. 
iron and 7.22 per cent. manganese), 34.3 per cent. of 
Eisengarten ore (47.19 per cent. iron, and 10.97 per 
cent. manganese), and 32.1 per cent. of Heinrich ore 
(27.84 per cent. iron, and 15.63 per cent. manganese). 
The ore charge contained 42,12 per cent. iron, 11.31 per 
cent. manganese, and 18.37 es cent. silica. Following 
the former practice of working in the Siegen district 
(at one time the exclusive home of the manufacture of 
spiegeleisen) this would have yielded a 10 to 11 per 
cent. spiegel. As soon as the charges had come down 
the iron carried 10 per cent. manganese, and quickly 
rose to 17.67 per cent., the charge of lime being 45 per 
cent. Theoretically the iron ought to have carried 
19.89 per cent. manganese, so that the quantity 
actually reduced was 81.3 per cent. The cinder con- 
tained 30.85 per cent. silica, 8.33 per cent. alumina, 
43.02 per cent. lime, 6.50 per cent. magnesia, 0.41 per 
cent. iron, 3.28 per cent. manganese, and 2.85 per cent. 
sulphur. The oxygen ratio between the silica and all 
the bases was as 10 to 11.42. On May 1 the ore charge 
was changed as follows: 40.1 per cent. of Cartagena 
ore (22.59 per cent. iron and 27.08 per cent. manga- 
nese), 26.3 per cent. of Auxbach ore, and 33.6 per cent. 
of Heinrich ore. This gave a charge carrying 30.96 
per cent. iron, 18.12 per cent. manganese, and 17.45 
per cent. silica. With 39 per cent. of lime the furnace 
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TYPES OF COKE OVENS. 
(See Column E of Professor Watson Smith’s Table, Page 306 ante.) 
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gave pig containing 30.07 per cent. manganese, while 
theoretically it should have contained 34.7 per cent., 
showing that 86.7 per cent. of the manganese in the 
charge had been reduced. The cinder contained 4.3 
per cent. of manganese, the oxygen ratio being 10 to 
12.41 per cent. The charge was then changed to Carta- 
gena ore alone, but asit was feared there would not be 
enough cinder, 10 per cent. of blast furnace cinder was 
added, ferro-manganese of 45.13 per cent. being made 
with lime charge of 27 per cent. As the doubts con- 
cerning the amount of cinder proved to be unfounded, 
Cartagena ore was used exclusively, with 28 per cent. 
of lime. It made ferro-manganese of 45.98 per cent., 
and as the theoretical amount was 50.2 per cent. this 
showed that 86.4 per cent. of the manganese in the 
charge had been reduced. The cinder contained 8.39 
per cent. manganese, the oxygen ratio being 10 to 
13.35 per cent. 
Frye Wire DRraAwInc. 

H. F. Read, of Brooklyn, has, according to the 
Mining and Scientific Press, drawn platinum wire so 
fine that it is invisible to the naked eye, though its 
presence can be detected by the touch, and it can be 
seen against a white card by aid of a magnifying glass. 
A small platinum wire, about No. 18, was inclosed in 
a close-fitting tube of silver. This was the drawn 
down till the tube containing the wire was only as 
large as the original wire. A short length of this was 
cut off, inclosed in a second tube of silver, and drawn 
down in the same way. This was repeated till the 
platinum wire was sufficiently reduced in diameter. 
The last wire was drawn as fineas the dies would per- 
mit, after which the coating of silver was removed by 
nitric acid. During the work it was necessary occa- 
sionally to anneal the wire. It was intended to use 
the wire for the cross wires in telescopes, &c., but its 
extreme weakness made it almost impossible to 
handle it. 








THE BYE-PRODUCTS OF COAL. 
The Recovery of Bye-Products from Coal, with Special 
Reference to the Coke and Iron Industries.* 
By Watson Suita, F.C.S., F.LC. 
(Concluded from page 363.) 

The Bye-Products.—From all the considerations now 
given, and quoted, perhaps chiefly of an engineering cha- 
racter rather than of a chemical, I have deliberately come 
to the opinion, from a mechanical point of view alone, that 
the best form of oven for coking coal for metallurgical pur- 
poses and yielding good and valuable bye-products is the 
Simon-Carves oven, in spite of the various attempted modi- 
fications and improvements so far attempted upon it, for 
these so far have added complications ; and of all things 
simplicity of structure must be aimed at in plant like 
coke ovens, which has so high a temperature to withstand. 
As regards the bye-products as well as the coke, the suc- 
cess of this oven seems to me due, firstly, to the high tem- 
perature employed in a true destructive distillation of the 
coal; and, secondly, to the mode of application of the 
high temperature. 

Mr. Sadler tells me that he finds that the Simon-Carvés 
tar varies a good deal, particularly in the yield of the 
light products (the benzenes). With regard to what in- 
vestigations I have so far made of Jameson and Simon- 
Carvés coke oven tars, as well as of the Gartsherrie blast 
furnace and Sutherland gas-producer tars, I beg to refer 
readers to the ‘‘ Journ. Soc. Chem. Industry,” vol. ii. [12], 
p. 500, and vol. iii. [1], p. 9. 

It will be noticed in my Table in column C that I have 
classed in this column together with Jameson’s coke oven, 
Alexander and M‘Cosh’s blast furnace process, and that 
of the Sutherland gas-producer. I do this because the 
tars are all similar in quality, and are formed under 
similar circumstances, viz., there is more or less admission 
of air in carbonising in all the cases, and in all these tars 
curiously enough oxy-aromatic hydrocarbons, or phenols, 
exist in large quantities, and phenols of a very peculiar 
and novel character, together probably with phenol 
ethers. Besides these phenols, however, paraffins pre- 
dominate. All that I can conceive these tars good for at 
present, is for such applications as the creosote or heavy 
oils of coal tar are suitable for, ¢.¢., as antiseptics, for 
creosoting timber, making asphalte, varnishes, &c. Owing 
to the artificially high prices of coal tar and its pro- 
ducts, especially benzol, of late creosote oil has also 
greatly risen in price, and so a fair price could be 
for a time accorded for Jameson’s oils, and similar oils 
and tars, making it almost appear as if they were 
passing muster as coal tar; but let tar fall in price a 
little, and creosote oil to fall to about ?d. per gallon, as I 
have known it stationary at for long periods (even at 4d. 
per gallon at times), and then the difference will be 
marked enough. I should consider Jameson’s oils the 
best creosoting material in the market, and it would yield 
a capital antiseptic varnish for woodwork. Moreover, 
these oils are thin enough to be employed, if well settled 
from water, direct and without distillation, whereas 
Sutherland tar and the Gartsherrie tar would for some 
purposes require to be distilled. 

I have heard various proposals made for so improving 
the Jameson process as to cause the alteration of the tar 
oils into true coal tar ; as, for example, by passing the oils 
throught red-hot tubes. Now some eight or nine months 
ago I had myself already drawn upa specification in this 

* Paper read at the Chester meeting of the Iron and 
Steel Institute. 








direction, and had all but committed myself to the Patent 
Office. It may be interesting to state my process, and 
my reason for drawing back at the last. 

T have stated that Jameson’s oils contain considerable 
quantities of aromatic phenols, and phenol ethers. Now 
Baeyer showed, some years ago, that if carbolic acid 
C;H;OH be passed through a red-hot tube filled with 
zine dust, that zine oxide remains, and benzene CyH, is 
evolved. I tried this with iron borings, and got fair yields 
of benzene ; but I observed also considerable deposition of 
carbon in my tube, and evolution of black smoke. My 
idea then was not to condense the vapours from the Jame- 
son coke ovens at once, but cause them all to pass previous 
to condensation through two or three long fireclay retorts 
containing coke, and heated outside to bright redness by 
return gas after condensation mixed with air. It was ex- 
pected the oxy-compounds might thus become reduced. 
Now, I believe this process would answer, but it would 
only answer after a great deposition of carbon, and so 
with great loss. In short, I don’t believe in passing oils 
through red-hot tubes for industrial processes, unless these 
oils are to be had for almost nothing ; the losses are too 
ruinous ; and in short, the crude oils might be used or sold 
generally to better advantage. It is a different matter for 
the theoretical chemist, who to obtain a new hydrocarbon 
will grasp eagerly at only a one or even a half per cent. 
yield on his raw material. A little while ago, in Baku, 
South Russia, the waste oils or petroleum residues were 
being thus treated by modifications of Lierbermann and 
Burg’s and Letny’s processes, and anthracene was ob- 
tained thus, and was worked up into alizarin; but the 
waste was too serious, and the processes are now dis- 
continued. 

As regards the higher phenols already referred to, 
existing in the tars from Jameson’s, Sutherland’s, and 
Alexander and M‘Cosh’s processes, Professor Nélting, 
of Miilhausen, has recently investigated some of these 
higher phenols contained in the heavy coal-tar oils in 
regard to their value for yielding colours. He finds that 
they combine with diazo-compounds to form yellowish 
or reddish-brown colouring matters, and that these 
colours have no commercial or industrial value. On 
closer investigation of these high-boiling phenols, Nélting 
found evidence, strange to say, that amongst them are 
phenols of the anthracene and phenanthrene series. 
I have prepared a large quantity of these with other 
crude phenols by fractional distillation of the Gart- 
sherrie blast-furnace tar, which is_ particularly rich 
in them, and I hope shortly to investigate them. They 
form liquid or solid substances, some of them boiling be- 
tween 300 deg. and 400 deg. C. Before the publication 
of Nilting’s results with the higher phenols of normal 
coal tar, 1 had tried experiments with the peculiar phenols 
from Jameson’s oils and the Gartsherrie tar, by diazotising 
them, but, like Noélting, I have never succeeded so far in 
obtaining any but dull yellow or brownish-red colouring 
matters. 

Ammonia Recovery.—Cl. Winkler, in the ‘ Jahrb. f. 
das Berg- u. Huttenwesen im Kénigreich Sachsen auf das 
Jahr 1884,” says, ‘‘ In spite of all the efforts of modern 
times, of the improved coke ovens of Knab, Carves, Hiis- 
sener, Otto, and others, a much further step is still neces- 
sary before a general and thorough going recovery of 
ammonia from coke oven gases takes place.” ‘‘ For the 
solution of this ammonia problein,” says Winkler, ‘‘ the 
processes of coking and of the working up the volatile 
products ought to be treated quite separately, and should 
be thoroughly studied at some special experimental 
station, with an experimental oven of the usual size fired 
with a gas generator.” I think Winkler is quite right, 
and I might add, let the same be said of the problem of 
producing valuable coal tars by coking processes, in the 
simplest and most economical manner. 

It will never be possible, as, indeed, Winkler says, to 
make available the whole of the nitrogen of coal. The 
following are some facts we already know as to thermal 
conditions of formation and dissociation of ammonia : 

1. The usual coking temperature is about 780 deg. 
Cent., and ammonia dissociates into nitrogen and hy- 
drogen at about 500 deg. Cent. 

2. But ammonia does not dissociate so easily at a high 
temperature in presence of moisture or steam as when 
quite dry. 

3. Nitrogen mixed with hydrogen and subjected to the 
action of the dark electric discharge, i.e., not the highest 
temperatures of the electric discharge, yields ammonia. 

4. Nitrogen mixed with hydrogen in presence of 
aqueous vapour, and subjected to the strong electric dis- 
charge, i.e., at the highest temperatures, yields ammonia. 

5. However, ammonia is decomposed at a strong red 
heat ; and 

6. Also by the continuous passage of electric sparks, if 
the gas bedry. 

Chemically, it may be stated that in the destructive 
distillation of coal at high temperatures, the tendency of 
the hydrogen, as the temperature rises, is to combine 
with oxygen and carbon ; at still higher heats, in presence 
of the red-hot carbon, it is no longer possible for hydrogen 
to combine with oxygen ; both hydrogen and oxygen com- 
bine with carbon, and the nitrogen unites with what 
little remains of the meagre supply of hydrogen. If 
steam be injected into a hot coke, all the nitrogen is 
obtained as ammonia, but then the coke is burnt up. 

Mr. Tervet proposes to turn into fresh gas retorts the 
very last gases, largely consisting of hydrogen, from retorts 
in which the process is nearly completed, so as to affurd 
a more abundant supply of hydrogen for the nitrogen in 
the retorts in earlier stages. He states that good results 
have followed the use of his process. 

H. Simon and I have proposed to inject a mixture of 
steam and cheap hydrocarbon oils, preferably paraffins, 
as containing most hydrogen of any hydrocarbons, into 
gas retorts or coke ovens about the middle stage of the 
process, We believe that the hydrocarbons, with steam 





in presence of red-hot carbon, and at a high temperature 
will cause the formation of carbonic oxide and nascent 
hydrogen, which will act more powerfully on the nitrogen 
in the coke than ordinary hydrogen. We propose to com- 
mence injection only about the middle of the carbonising 

. . 5 
process, when the hydrogen of the fuel is falling short and 
the temperature is high. It is known that parattins, and 
so oils containing these chiefly, in presence of steam and 
red-hot coke, yield benzenes amongst other things 
(Schultz, ‘‘ Die Chemie des Steinkohlentheers ” ); illumi- 
nating gas is also formed—in fact, a kind of carburetted 
water-gas ; and furthermore, the upright pipes dipping 
into the hydraulic mains are never choked by Bo ig 
ceous matters, but remain perfectly clean when our pro- 
cess is adopted. Experiments have been tried with two 
kinds of crude hydrocarbons with steam injection, in two 
different gas works in Manchester. In one case, using 
Russian crude petroleum residues and steam, it was found 
that the amount of ammonia obtained was doubled, and 
that the volume of gas was substantially increased, 
and the illuminating power was also slightly raised, 
In the other case, ordinary coal tar was tried, and in 
just the proportion to the coal experimented on, as was 
equivalent to the production of the tar. In this case the 
volume of gas was much increased, the candle power 
slightly diminished, and the ammonia was also increased, 
but not nearly so much so in the other case. This was to 
be expected, for the tar used was only used in such pro- 
portion as to illustrate a case of a gas manufacturer con- 
suming just the amount of tar he makes and no more, 
The aromatic hydrocarbons, moreover, contain less 
hydrogen, and that hydrogen held much more tenaciously 
than in the case of the other hydrocarbons—the parattins. 
Calculating the value of tar as it was then, some months 
ago, i.e., at a high price (its value is lower now), the 
balance in favour of the advantages gained was not great 
as set against the tar lost, as its value then stood. It 
may be remarked that such an advantage as that of con- 
tinually clean upright pipes from retorts to hydraulic 
mains, and no stopping up, is one of those apparently 
small mechanical] advantages of, in fact, real value. 

In our process we do not find the coke suffers percep- 
tible loss in weight, for by adopting the proportions 
between the water and oils, the mutual decomposition 
furnishing carbonic oxide and hydrogen takes place in 
the vicinity of the red-hot coke, but only at the mutual 
expense of the reacting vapours. Practically, I should 
allow the steam to be in slight excess, since its influence 
can only be good so long as no appreciable loss of coke 
occurs, No experiments with our process have yet been 
tried on the Simon-Carves ovens, but one valuable result 
of our process would be that the exhauster could be 
worked more quickly, and thus the tar and ammonia 
vapours being more rapidly removed from the intensely 
hot atmosphere of the ovens, would be obtained unburnt 
in increased quantities, and the valve boxes would be kept 
clear of any accumulation of thick tar and pitch, for the 
vapours would now be more rapidly carried on to the 
mains and condensing apparatus. 

Somewhat recently M. Scheurer-Kestner wrote an 
article in the ‘‘ Comptes Rend.,” 97, entitled, ‘‘ The Car- 
bonisation of Coal, with the Conversion of its Nitrogen 
into Ammonia.” 

At the outset M. Scheurer-Kestner inquires if the loss 
of caloric due to the preparation of the coke in the coking 
processes does not risk in many cases the carrying off with 
the heat thus lost all the advantages gained in the con- 
densation of the ammonia, or even more advantage than 
is gained ? 

In other words, he asks, Is it not possible to get so 
much more heat out of your fuel as coal than as the coke 
obtained therefrom, that it shall actually pay better to 
lose the nitrogen, which can be otherwise eventually ob- 
tained as ammonia, than to gain it at the sacrifice of the 
heat lost in coking ? 

M. Kestner then refers to Mr. W. Foster’s paper read 
before the Chemical Society (‘‘ Jour. Chem. Soc.,” Feb- 
ruary, 1883, p. 105), where it is shown that out of 100 
parts of the nitrogen contained in the coal, only 14.5 parts 
go to form ammonia, 1.5 parts going to form cyanogen, 35 
parts escaping as free nitrogen, and 49 parts remaining in 
the residual coke. He then calculates the caloritic power 
of the gases evolved in coking and used in the process, and 
he adds this to the calorific power of the coke obtained, 
deducting the sum of these from the calorific power of the 
coal, aud finds a loss expressed thus : 

One kilo. of coal converted in coke and illuminating gas 
loses 1415 calories or 19.3 per cent. 


Coal. Coke. Gases. 
7500 cals. — (4524 + 1561)=1415 calories lost. 

Thus, he says, 1415 cals. are lost and 0.004275 franc is 
gained in the ammonia. M. Kestner reckons that if the 
price of coal be 22.65 francs per ton the condensation of 
ammonia no longer pays. (The price of sulphate of 
ammonia is put at half a franc per kilo.) In coking in 
ordinary ovens, M. Kestner continues, ‘‘ where the 
heat lost is much more considerable,” the cost of the coal 
must be even as low as 10 francs per ton, to enable the 
profit gained in ammonia to very little more than cover 
expenses. 

it seems to me that M. Kestner has overlooked a few 
items in this argument. (1) The increased  caloritic 
value gained in coking, owing to the altered physical con- 
dition of the fuel. 2. The quantity of water as moisture 
contained in all coals, which is not very small, absorbing 
heat in the furnaces in which it is employed. 3. In cal- 
culating the caloritic power of the coal gas obtained in the 
coking process, M. Kestner has betaken himself to an old 
table of the composition of that gas found in Wurtz’ 
“Dictionary of Chemistry,” where ethylene and marsh 
gas appear as the principal constituents, and benzene is 
quite absent. But benzene (as well as the vapours of 
other volatile hydrocarbons of the paraffin or olefiant gas 
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series) must be present, and so the calorific power, as cal- 
culated by M. Kestner, would require some modification. 
4. Then M. Kestner finally takes no account of the tar 
condensed and its value, though, perhaps, he may be re- 
ferring to coke ovens, where the tar and gases are con- 
cumnedl in the process. Still M. Kestner’s observations, as 
supplementing Mr. Forster's results, are worthy of the 
careful consideration of coke-manufacturers, pointing as 
they do in the following important directions: 

1. In the direction of nitrogen lost by volatilisation 
at the high temperatures of ignition in the coke and in the 


ar. 

2, In that of the importance of getting good value in 
the tar obtained ; and 

3. In that of the importance of utilising the heat 
evolved in the coking process in the best possible manner. 

APPENDIX. 

In a private communication, dated Bonn, October 19, 
1884, Dr. Ad. Gurlt has furnished me with some most 
interesting information of special historical moment 
as being the earliest record of the coking of coal with 
recovery of bye-products. By this it appears that coal 
was coked in coke ovens, probably resembling Pernolet’s 
adapted beehive, more than any other more modern 
form, though of course bearing a somewhat rude re- 
semblance to the latter, earlier than the year 1775. 
Consequently a historical sketch would be incomplete with- 
out some account of the ovens referred to and of the man 
to whose skill and intelligence the origin and working of 
these ovens was due. 

In the work of De Genssanne, ‘‘ Traité de la fonte des 
Mines par le feu du Charbon de Terre,” two vols., 4to. 
Paris, 1775 and 1776, is to be found (vol. i., page 263 et seq., 
and in Tables 32, 32) the description of singular coke ovens 
formed of dome-like fireclay retorts, which were heated 
from the outside, and which before the year 1767 were in 
actual operation at the iron works (blast furnaces) of Sulz- 
bach, near Saarbriicken (probably about 1764), and were 
visited by De Genssanne. There were nine ovens side by 
side in a battery, of which three in a group were always 
in the same stage of distillation, and each oven required 
three days to work off its charge, so that each group 
of three worked off three charges in this space of time. 
These retorts, or rather ‘‘ mufies,” were charged by a 
door at the front, and at the back was a pipe made of copper, 
which formed the continuation of the inclined bottom. 
Through this pipe the liquid products escaped, “ les 
huiles et bitumes,” and collected in a large pot with a 
lid, a kind of tar-well. According to De Genssanne the 
‘*bitumen” sank to the bottom, whilst the ‘ oil” re- 
sembled distilled petroleum (page 277), though less in- 
flammable, and was used for burning in peasants’ lamps, 
and in the miners’ lamps in the Sulzbach coal mines ; “‘ its 
smell was bituminous, and it smoked much.” 

Now, in 1771, Goethe, then a student of Strassburg 
University, made a trip on horseback accompanied by his 
friends Engelbach and Weyland, through Lothringen and 
the principality of Nassau-Saarbriicken. In his ‘‘ Aus 
meinem Leben,” Wahrheit und Dichtung, part ii., 
book x., Goethe describes his visit to the alum works and 
the “burning hill” of Dutweiler near Saarbriicken. 
Here he met with an old technologist named Stauf, who 
inhabited a lonely cottage in the forest, and this Herr 
Stauf Goethe called a ‘‘ Kohlenphilosoph,” and a ‘‘ Philo- 
sophus per ignem,” and described him further as a worn- 
out, haggard little man, with a boot on one foot and a 
slipper on the other. Stauf was the manager of the 
works, and he conducted the visitors up the hill to a row 
of coke ovens, where coal was ‘‘ desulphurised ” for the 
use of iron works, and where old Stauf had produced oil, 
“bitumen,” and lamp-black. Moreover, not ignorant 
apparently of the value of ammonia, he had also madea 
cake of sal-ammoniac, collected?from the ‘‘ burning hill.” 
The works, however, did not seem to pay, and the old 
philosoper feared they would have to be abandoned. 

It is extremely probable, as Dr. Gurlt thinks, that both 
localities mentioned by De Genssanne and by Goethe are 
identical, for Sulzbach, mentioned by the former, and 
Dutweiler (now Dudweiler on the map), mentioned by 
Goethe, are only a couple of k nglish miles apart. yore 
De Genssanne (in 1764 or 1765) makes no mention of the 
quaint old philosopher Stauf, whom Goethe saw in 1771, 
he may still none the less have been the originator of the 
ovens at Sulzbach, and most certainly, as Gurlt says, 
‘*his name ought to be preserved in the annals of chemical 
technology.” 

From the description of the construction of Stauf’s 
ovens given by De Genssanne (assuming the plant de- 
scribed by De Genssanne and by Goethe to be identical), it 
is pretty certain that he is right, and that the oils would 
resemble petroleum oils, and would contain paraffins 
chiefly, for the mode of applying the heat to the coal in 
ovens of such a shape (dome or muffle-shape), and from 
the fact that the coal must have Jain in dense masses on 
the oven floors or beds, the charges being large ones re- 
quiring ‘‘ three days to work off,’ would preclude the 
possibility of obtaining other than what might be termed 
the lower temperature products, in the shape of tars, i.e., 
tars of lower specific gravity, and resembling in composi- 
tion shale tars, 


THE STATE OF THE NAVY. 
To THE EpitTor oF ENGINEERING. 

Srr,—If your recent able articles on the above subject 
need any confirmation, they cannot fail to receive it at the 
hand of any one who, like the writer, is familiar with 
Admiralty doings. No portion ef your articles is truer 
than that which states that much more might be done with 
the existing money grant. The delays due to alterations, 
not only in design, but in partially constructed details, 
are many, although they are usually heralded as the last 
departure suggested by recent experience, Now expe- 


rience, of course, is a most valuable function in all sound 
design, but it would be far more satisfactory to builders 
and contractors generally, if the projected improvements 
were insisted upon before the work was made. But toa 
casual observer the official mind seems to take cognisance 
only of concrete objects, and the results of recent expe- 
rience only seem to focus themselves with the required in- 
tensity when an object is presented which does not meet 
with approval ; the knowledge seeming to be of a purely 
negative nature, and consisting of knowing what is not 
wanted. 

Surely from men in official positions one might expect 
some positive direction and clear indication of future 
wants ; instead of which our officials seem to be irregularly 
impelled by the sluggish current of Admiralty experience. 

A point which at present has escaped comment in your 
articles, is the fast growing complication of detail in our 
service vessels, notably in the case of the pipes and con- 
nections generally. The pipes present almost as formid- 
able a study as the human economy, and would seem to 
require a special nervous system to regulate their func- 
tions, while the various valves, which occur in rich 
clustering bunches of gun-metal, only add to the already 
bewilderment. Notwithstanding the fact that gun-metal 
is considerably reduced in strength by comparatively 
small elevations of temperature, as shown by Admiralty 
experiments, this alloy is still insisted upon for al! pur- 
poses, and the valves are reduplicated and amplified in 
arrangement to a serious extent. 

Again, the various stop and safety valves are provided 
with spindles and gears leading to various parts of the 
ship, such as tween decks, stokeholds, engine-rooms, &c. 
This alone is a special study and suggests the expediency 
of the gears being fitted with interlocking arrangements 
as in railway signal boxes, if disaster in working is to be 
averted, to say nothing of the ordinary fortune of war. 

Much of this complication is due to the absurd nature 
of Admiralty contracts, which allows unlimited powers to 
the inspecting officers and throws the entire responsibility 
on the contractors, a state of things which would pro- 
bably be ended if ever the subject of legal proceedings, 
and most likely without occupying the time of the 
court unduly. 

A lingering fondness is still shown by the Admiralty 
for the almost obsolete Kingston’s valve—most people’s 
estimation a nervous attempt to meet a fanciful emergency 
and which probably owes its long life in the service to 
that excellent work, ‘‘ Murray on theSteam Engine.” Its 
self-acting principle is spoilt (if it has ever existed) by 
being fitted with screws for opening and closing the valve, 
yet it is almost invariably insisted upon for all inlet pur- 
poses, great and small, in all its majesty and in gun- 
metal, and often in cases where a large part of the inlet 
could equally well be of ship plate. 

I mention these few points ; many others will be in the 
minds of some of your readers and have already been 
noticed by you. 

T am, Sir, yours ante, 
UPLEX. 


THE BAR OF THE MERSEY. 
To THE Epitor OF ENGINEERING. 

Srr,—Absence from town prevented me seeing, until 
now, your issue of the 8th August, or I should have replied 
sooner to certain remarks contained in it. 

In an article on “‘ The Manchester Ship Canal” (see page 
131 ante), you say with reference to my proposal for dredg- 
ing away the bar at Liverpool, that ‘‘ If the currents were 
capable of maintaining a deeper channel they would in 
time form such a channel through sandbanks, and as this is 
not formed it follows that there is not power to maintain 
it, and it would silt up so rapidly as to defy any efforts 
to keep it open.” From this I must differ, and as ex- 
perience is the best guide in such matters, perhaps you 
will excuse me giving mine. 

In 1862 I was, when in the late Mr. Walker’s office, 
sent to take charge for a short time of the breakwater 
works at Tynemouth in Northumberland. I saw Mr. 
Ure, the engineer of the upper part of the river, and he 
asked me when we were going to scour away the bar at 
the mouth of the river; I replied that we would never 
scour it away, but if he would take his new dredging 
machines he could dredge away the bar. He did so, 
and there was no bar at mouth of the Tyne three years 
afterwards. Here is a case where the current could not 
make a deep channel, but where the silting up is easily 
dealt with by dredging. 

It may be said there are piers which train the water; 
but where the dredging was done, the bar was far outside’ 
the stump end of breakwater which then existed, and 
was practically in the open sea, Again, in 1866 I reported 
to the Commissioner of Scinde that the Kurrachee bar 
could be dredged away, and it was dredged away. Here 
the Public Works Department said dredging would be no 
use, and stopped all the harbour works. Calais bar has 
been dredged away and is maintained by one small 
dredging machine at the required depth of water; so at 
Dunkerque. 

It should be remembered that the mighty mass of water 
passing over the bar of the Mersey, acts as a wall pre- 
venting the Jordan Flats and other sandbanks being 
driven close in shore, and all that will require to be 
dredged will be the sand which travels along the coast, 
and which now is forced by the winds and waves across 
the bar, and also some silt which will be deposited at dead 
high and low water. 

Further you say, ‘* It is when a bar is formed of hard 
material such as rock or even clay that dredging a channel 
proves effective.” Having given four instances where 
dredging has been effective in sand, I must differ from 
this also. Iam informed that at Brading, in the Isle of 
Wight, dredging is successful in removing the bar, and 





it does not rapidly reform, 





The old idea that the sands of the sea below low water 
are always in motion, is one I do not hold, and I also 
believe that dredging machines can now do work which 
was formerly impossible, first, because we had not the 
machines, and secondly, there was not the trade to pay 
for them. 

I may mention that if it were attempted to treat the 
Mersey by training walls, and if they progressed at the 
same rate and cost, the same amount per yard, asthe works 
on the Tyne, such training walls would cost eight or nine 
millions sterling, and take 160 years to complete. 

Dredging, therefore, is the only practicable manner of 
removing the Mersey bar, and that it can be done under the 
amount given by me in your paper, I am as nearly certain 
as I can be of anything. 

Your obedient servant, 
Russet AITKEN. 
36, Great George-street, Westminster, October 27, 1884. 

P.S.—The position of the bar may now be considered as 
fixed, although, of course, there may be, as there is on 
every other bar, slight variations in the shape of the lands 
and the depth of water on the bar, owing to prevailing 
winds and other causes. The great variationsin the posi- 
tion of the bar, which formerly took place, were due to the 
extension of the docks on the Liverpool side of the rivers, 
altering the direction of the currents of the tides entering 
and leaving the Mersey. Now that the docks on the 
Liverpool side are extended past New Brighton on the 
Birkenhead side, the current issuing from the Mersey will 
not be altered by future extensions. 
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ROLLER MILLING. 
To THE EpiTor OF ENGINEERING. 

Srr,—Having been travelling about, I only to-day, 
under the heading of Roller Milling, see the letter of 
Messrs. Sanderson and Gillespie appearing in your issue 
of August 1. 

Will you allow me a word of correction. I do not 
doubt the fact that Messrs. Sanderson and Gillespie 
erected a mill on their system in 1878, but this does not 
alter the fact that my first mill, started about the same 
time, was the first complete roller mill erected in the United 
Kingdom. Everybody knows that Messrs. Sanderson 
and Gillespie’s system is not a roller-mill system, at least 
certainly was not a roller-mill system in 1878, when rolls 
only acted a very subordinate part in their mills, the 
salient feature of which was an adaptation of the principle 
best known as Carr’s disintegrator. 

It is possible that experience may have shown Messrs. 
Sanderson the necessity of transferring a much larger pro- 
portion of the work to be done on the grain to roller 
mills, but even at present I don’t think that they will 
claim the title of ‘‘ complete roller mill” for any of the willing 
plants they are constructing, as so far as 1 am informed 
they still chiefly rely on the disintegrator for the reduc- 
tion of their grain. I therefore must adhere to the fact, of 
which necessarily I am rather proud, of having constructed 
in this country the first complete roller mill plant without 
the use of millstones. ‘ours truly, 

Henry Srvon. 
20, Mount-street, Manchester, August 15, 1884. 

[The publication of this letter has been accidentally 

delayed.-—Ep. E.] 





SHEFFIELD TECHNICAL ScHoont.—The Council of the 
Sheffield Technical School, at their meeting on the 28th 
ult., appointed Mr. W. Greenwood as Professor of Metal- 
lurgy and Mechanical Engineering, and Mr. W. Ripper, 
Assistant-Professor of Mechanical Engineering. 





THE MINERALOGICAL SocrETy.—The anniversary meet- 
ing was held in the theatre of the museum, Jermyn-street, 
on Tuesday, October 21, at 8p.m. The Rev. Professor 
Bonney, F.R.S., presided in the chair. The Hon. Sec., 
Mr. W. H. Scott, read the report of the Council, and the 
President delivered an address. Mr. R. H. Solly then 
read a paper “‘ On Fine Specimens of Lilac Calcite from 
Tankerville Mine, Salop.” Mr. Siemens read a paper, 
** Further Notes on Euargite.” M. Guyot de Grand- 
maison exhibited a very fine crystal of “ Parisite.” 
Mr. Rudler and Mr. J. Davies also exhibited several 
interesting minerals, 

OmInc THE Waves.—A cheap form of breakwater, 
which has been devised by Mr. E. Hele Clark, of Star- 
cross, Devon, produces smooth water on the well-known 
principle of oiling the waves. A number of metal cylin- 
ders or buoys are strung together by a rope or chain, and 
moored outside the area to be protected. Each vessel 
contains at its lower side a quantity of oil, the remaining 
space being filled with cotton-waste or tow, which acts as 
an enormous wick to draw up the oil by capillary attrac- 
tion, and feed it through holes in the upper side of the 
vessel. As the waves break over the buoys they carry with 
them afilm of oil, and losing their crestssink into still water 
on the other side. 





Messrs. Stupson AND Co.—We have several times 
had to direct attention to the economical performance, as 
proved by careful trials, of the compound beam pumping 
engines constructed by Messrs. Simpson and Co., of Gros- 
venor-road, S.W., and we are glad to notice that the 
firm have lately received orders for seven pairs, varying 
from 180 to 250 horse power. In addition to these they 
are making compound mill engines for India, pump- 
ing machinery for the Admiralty, hydraulic lifts, and 
centrifugal pumping machinery. They have just com- 
pleted an exceedingly well-arranged plant with vertical 
cylinders for lifting water from one of the chalk wells 
200 ft. deep. Besides this they have a large quantity of 
small machinery in hand, and large orders for gas and 
water valves, 
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WE give above two views of a ladle carriage which | 


has been constructed from the designs of Mr. Thomas 
Wood, the chief engineer to the Ebbw Vale Steel, 
Iron, and Coal Company. These works, as we 


stated in our recent description of them (vide p. 119 | 
ante), cover a large extent of ground, the Victoria | 


furnaces and the 
which 


Ebbw Vale furnaces, both of 
supply one steel plant, being over a mile 
apart. Although this gives a long distance over 
which the molten metal from the furnaces has | 
to be carried, it is by no means unprecedented ; 


the Barrow furnaces for instance being situated | 
works they supply. | 
Until a short time ago, however, the Ebbw Vale | 
These | 


still further from the steel 


Company had their Sirhowy furnaces in blast. 
are, or rather were, for now they are dismantled, 


situated six miles by rail from the converters they sup- | 
plied at Ebbw Vale, consequently the ladle containing | 


the 10 tons of molten metal had to be brought this dis- 


tance each time the converters were charged. In order | 


to meet the exigencies of such a service the ladle car- | 
riage we now illustrate was designed by Mr. Wood. 

By means of the gearing of wormwheel, rack, and | 
pinion, which are clearly shown in Fig. 2, the ladle 


can be retained in the centre of the carriage and kept | 
upright for running ; a clip which is easily knocked | 
out of gear being fitted to retain it in the necessary | 


position. When the ladle is in the required spot to 
enable the charge to be tipped into the runner which 
takes it to the converter, the loose wrought-iron handle 
A is slipped on to the square end of the wormshaft, 


and by turning this the ladle is tipped, and at the | 


same time travels on the rack from its position in the 
centre of the carriage, one man being sufficient to per- 
form the operation. The dotted lines at B represent a 





wrought-iron shield for protecting the tipping gear | 


from splashes of metal, &c. 

With the old cast-iron frame carriage the weight | 
of the ladle and charge is practically carried by the two | 
bearings on one side, as the ladle has to be overhung 
from the centre of the carriage, in order that the metal | 
may tip clear of the rails and into the well; sup- | 
posing of course there are not conveniences for tipping 
direct into the converter. 

It will be seen that in Mr. Wood’s arrangement, 
when the ladle is in a vertical position it stands 
fairly in the middle of the carriage, but the action of 
tipping carries it to the side so that the charge will 
clear the rails. This carriage has now been in work 
for about three years, and since its introduction there 
has not been the slightest hitch, even when running 
ten tons of metal at a considerable speed over the six 
miles of line from the Sirhowy furnaces. This has 
been a pleasing contrast compared to the trouble 
that used to be experienced at Ebbw Vale with the 
original cast-iron frames. These, under the heavy 
duty put upon them, were continually breaking on 
the side which had to carry the weight, and this would 
entail the metal having to be tipped on the ground so 
that it might be broken for recharging. 

Although the exceptional nature of the work at 
Ebbw Vale, called forth this arrangement, it will of 
course be understood that the advantages it posseses 
are also manifest upon shorter journeys. 








DR. OTTO GMELIN’S CUPOLA. 

THE cupola shown in the annexed engraving was 
invented by Dr. Otto Gmelin, of Budapest, for smelting 
iron, copper, or other metals, and has during the last | 
few years won ground in Austro-Hungary and is now | 
also being introduced in Germany. 

The illustration hardly requires any further expla- 
nation considering the simplicity of the principle on | 


which the furnace is constructed. Two concentric 


cylinders of boiler plates with two annular spaces | 
between them, closed at the bottom and open at the | 


| top, are placed on a foundation ring of brickwork. | iron 
| cylinders. 


VALE STEEL WORKS. 
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rough and is covered with fireclay. The circular space 
between the two cylinders is covered over by a cast- 
iron plate which lies loosely on the top of the two 

| Two circular grooves in the cast-iron top 


| plate maintain the two cylinders at the correct distance 

































































| of the castings. 
| gets hot, and the coke does not begin to burn until 
| it arrives at the lower part of the furnace where the 
| smelting process takes place. The carbonic acid formed 
| here escapes unchanged without being reduced to car- 
| bonic oxide as it passes through the upper charge of 
| the furnace. 
| furnace arrives completely unchanged into the smelt- 


| from each other. 


The outlet of the melted metal and of the slag takes 
place through tubular boiler-plate connections passing 


| through the water space and attached to the inner and 
| outer cylinders. 


_ The construction has lately been con- 
siderably simplitied and strengthened by making the 
inner furnace cylinder of a welded tube, with tubes 


| for air inlets welded on all in one piece. 


The novelty of the above construction consists 
chiefly in the cooling of the smelting furnace by water 
without using an air-tight waterspace. The inner cy- 


| linder canexpand and contract without any resistance 
| as the temperature in the furnace changes, and the con- 
| sequence is that repairs are hardly ever required. 
| first furnace built upon this principle has now been at 
| work daily for the last 24 years without ever having 


The 


required any repairs to the boiler plates of the cy- 
linders, The smelting operations can therefore also 


| be kept up for any length of time without interrup- 


tion, The energetic cooling of the inner smelting cy- 
linder, which takes place with this system of furnace, 


| is also stated to afford advantages as regards the saving 
| of fuel (equal to 6 to 8 per cent.), and the decrease of 


burnt metal as well as the good and equal quality 
The upper part of the furnace never 


The metal thrown in at the top of the 


ing zone, where it is brought to the smelting point at 


| once by a very strong blast. 


The furnace remains always round and smooth, 


| which is also a very important feature with regard to 
| economy of coke and good quality of the castings. 


It 
is likewise unaffected by chemical action, and the 


| quality of the castings will therefore be considerably 
| improved by the fact that this furnace admits of an 
| addition of any quantity of basic substances without 


—— 


Cold water enters the annular space at the bottom and 
the warmed water flows off below the upper edge of 
the cylinders. 

The interior of the inner boiler-plate cylinder is made 





| any risk of damage. 


This furnace offers special advantages in cases where 
scrap iron can be had cheaply, as on account of the 
small consumption of coal and silicium much more 
scrap iron than usual can be used along with the pig iron, 
without any fear of obtaining hard castings. The 
arrangement also offers advantages in cases where it is 
necessary to produce special qualities of castings—for 
exampie, hard castings—-as the foreman can with much 
greater accuracy calculate the proportions of the 
materials to be put into the furnace to procure an even 
quality throughout, than he can with ordinary cupolas. 

The firm of Ganz and Co., of Ofen, who have a very 
high reputation for their chilled rolls, is now altering 
all its furnaces to Dr. Gmelin’s principle, and a num- 
ber of other firms of high standing have also adopted 
Dr. Gmelin’s furnace ; namely, the machine factory of 
the Hungarian Government Railway, Budapest ; the 
Ozterr Alpine Montangesellschaft, Vienna ; the Austro- 
Hungarian Goverment Railway, Vienna ; the Kisen- 
hiitte, Undine ; Count Waldstein’s Iron Works, Sedlec, 
Bohemia ; and Howaldt Brothers, Kiel, Germany. 








THE HOSPITAL SHIP ‘“‘CASTALIA.” | 
Tne twin-ship Castalia was bought some little time 
ago by the managers of the Metropolitan Asylum Board, 
to convert into an hospital for small-pox patients. 
The managers had the matter before them of making 
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floating hospitals on pontoons, and this vessel, the Cas- 
talia, suited their views very well; they entrusted the 
conversion of the vessel into an hospital to Mr. Adam 
Miller, of Riches-court, Lime-street, London. 

It was decided to make five large wards of the old 
cabin arrangement, and to build other five wards on 
the top, and place them in echelon (Figs. 1 and 2, 
page 410), so as to have them at angles with the centre 





line of the ship ; giving more air, better light, and also 
| reducing the number of patients in each ward ; in fact 
| these upper wards are each a cottage hospital of itself. 
| The dimensions of the wards vary a little, but the 
height is 23 ft., that is to say, the walls are 13 ft. and 
the roof 9 ft. The windows are made similar to those 
| in the hospitals on land, and are 7 ft. by 3 ft. 
| The inlet of air is by slides worked by a serew, so 





that the quantity of air admitted may be graduated 
to the amount required. The air is drawn out by 
Boyle’s extracting ventilators ; each ward has two of 
those large ventilators, and, in the event of calm, close, 
sultry weather, there is fitted to each ventilator an 
air blast, sent up from a large Farmer blower of 
Schiele’s make, fitted in the engine-room below. This 
blast of air is sent up the pipes of the ventilators and 
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causes an upward current of air to take place in these 
pipes. In this way the wards are kept cool and the 
air changed so many times an hour in each ward, 

Each of the isolating rooms, bath rooms, and 
lavatories is fitted with Boyle’s ventilators and air 
inlets similar to the wards. The hospital throughout 
is heated by steam coils, fitted by Messrs, Ridsdale 
and Co., Minories, London, each coil having a separate 
inlet and outlet into silent blow-off pipes. The 
temperature in any compartment may be raised or 
lowered as required, or as the doctor decides. 

The upper hospitals with the isolating wards (Figs. 1 
and 2) contain a large cubical space. There are at- 
tached to these upper wards, at each end of the vessel, 
outhouses for the use of patients; these contain four 
bath-rooms, ten wash basins, eight water-closets, 
four latrines or sinks, and two urinals. One hot closet 
or hot carving table (Fig. 4) is fitted up and heated by 
steam, in each of the end upper wards ; this is to keep 
the food warm for the patients. A scullery is also 
fitted up in each of the end wards for washing up 
dishes after meals. 

The upper hospital wards are built with coamings of 
plate iron 15 in. by 4 in., rivetted to an iron deck, which 
covers the lower hospital (Fig. 7, page 407). Frames of 
angle iron are rivetted at regular intervals to this 
coaming, they stand up 13 ft.; the roof principals 
spring from this height, and they are also made of 
angle iron. The sides, ends, and roofs are planked 
with yellow deal horizontally. The sides and ends 
have also a cross lining on the outside of American 
yellow pine, making the thickness 2}in. The roofs 
are covered all with 6 lb. lead, instead of cross-lined 
with yellow pine. 

The lower wards of the hospital ship are five in 
number (Fig. 3, page 410), and are arranged to make 
use of the iron bulkheads that are fixed across the two 
vessels, binding the hulls together. These divided 
the Castalia into first and second saloons, &c., for 
passengers. The sides and ends of the lower wards 
are made of iron plate ; the upper deck which forms 
the roof is plated all over with iron plating and covered 
with 25 in. pine deck planks, caulked water tight. 
The lower wards are thus really cased with iron. They 
are similarly supplied with lavatories, hot closets, and 
sculleries, as the upper wards ; two skylights are pro- 
vided in each ward to assist in giving light from above. 
The windows are all made as large as possible, they 
are 3 ft. 6 in. by 2 ft. 6 in., divided into three sashes, 
similar to the upper windows. 

The means of ventilation are, of course, much greater 
in the lower wards than the upper ones; the lower 
wards being much larger and not so high in the roof, 
the height from deck to deck being 8 ft. 

At both ends of the lower and upper wards large 
isolating wards are fitted up. These rooms are pro- 
vided for the purpose of isolating patients who may 
have been sent under the mistake that they are suffer- 
ing from small-pox, and who prove, when examined at 
the ship by the medical staff, to be affected with 
measles, fever, &c. Every care is taken that patients 
with other diseases than small pox shall not come into 
contact with any small pox patients. 

The patients are brought to the hospital ship by the 
ambulance steamers (Figs. 8, 9, and 10) and are taken 
first into the reception room and there examined, and 
are then allotted to the wards by the resident doctor. 
The separation of the sexes is rigidly enforced. The 
Atlas is now kept as a female hospital and the Castalia 
has been made a male hospital. The whole of the 
Castalia has been painted with Griffith’s white paint and 
the Sanitary Company’s enamel paint; every precaution 
has been taken, by painting, to prevent the germs of 
this disease from getting into the woodwork. Mr. 
Wythe, of Dalston, executed the paintwork. Messrs. 
Rh. and H. Green were the contractors te convert the 
Castalia into a hospital ship. Messrs. Jas. Patterson 
and Co., of Ratcliff Engine Works, Stepney, supplied 
and fitted up all the machinery and pipes for the air 
blast and the pumps for throwing water, for the water 
closets, washing decks, fire hose, &c. The engines are 
of the compound type, with cylinders 10 in. and 20 in. 
respectively, with a stroke of 2 ft. They are constructed 
to drive the Schiele’s fan, and also a dynamo machine 
for the electric lighting if required. 

Very great attention and care was given to the 
ventilation of the hospitals. Professor F. De Chaumont, 
Dr. Bridges, Surgeon-General Bostock, and Mr. 
Barrington Kenneth discussed the matter fully and 
arranged that Boyle’s air-pump ventilators should be 
adopted. They also fixed the dimensions of these 
ventilators for the several wards according to the space 
to be relieved. The ventilators were tested one day 
during a smart breeze, and the speed, registered 
according to three anemometers placed in the ventila- 
tors, was at the rate of 500 ft. per minute, giving 50 
per cent. of the speed of the wind blowing outside, so 
that the atmosphere in the hospitals may be changed 
many times in an hour. Dr. Birdwood 
found that he can raise or lower the temperature in a 
few minutes, and he has caused the wards (when 
empty) to be filled with smoke by burning greasy 
waste, Lrown paper, cayenne pepper, &c. The fan 


has since | 





blowers were put on, and in from three to four minutes 
all the smoke was cleared off. 

The ventilators were made each with heads 6 ft. in 
diameter, and were fitted with pipes varying from 
3 ft. 9in. to 2 ft. 6 in. in diameter. The lower wards 
have two ventilators of 3 ft. 9 in. and eight of 3 ft. 3in. 
The upper wards have four ventilators of 3 ft. and six 
of 2ft. 6in. The lavatories and isolating-rooms have 
sixteen ventilators of 16 in. diameter. The cubical 
contents of the lower hospital are73,465 ft. ; the super- 
ficial area, 9308 ft. ; the window opening, 984.44 sq. ft. 
The cubical contents of the upper hospital are 84,607 ft.; 
the superficial square area, 6054 ft. ; the window open- 
ing, 1792.52 sq. ft. 

To provide for the satisfactory embarkation of pas- 
sengers piers are provided at various points by which 
they can be transferred from the ambulance to the 
steamer free from contact with the public. The first of 
these is the Longreach pier, which is erected close to the 
hospital ships lying off Purfleet at Longreach. The pa- 
tientsembark and disembark toand from the ambulance 
steamers, and to the hospital ships, as may be arranged. 
The pier also accommodates the laundry staff in going 
and returning to their work from the staff ship 
Endymion. It is 193 ft. in length over all ; the moving 
portion is 125 ft. long, the fixed part is 68 ft. in length. 
The pier is lined throughout with yellow pine, and 
roofed over with glass, so.as to keep the patients and 
others from getting wet. ‘Lhe moving portion of the 
pier rests at one end on a pontoon, which rises and 
falls with the tide ; the other end is fixed to a stack of 
piles by a joint bolted to each of the girders, and also 
securely bolted on the piles. ‘The fixed portion of the 
pier is also bolted to the same joint, thus making the 
connection of the moving and fixed parts. The pier is 
made so that ambulances may be taken down or up, 
with or without the horses. A porch has been built 
upon the pontoon ; it is fitted with a waiting-room, 
stove, water-closet, urinal, &c. 

A similar porch with conveniences is erected at the 
land end of the pier. The ambulances drive into this 
porch to take in or discharge patients under cover. 
The Rotherhithe Pier at Acorn Wharf is of similar 
design and accommodation, but is not roofed in. The 
length of Acorn Pier is two fixed spans each of 84 ft. 
and one moving span of 125 ft., in all 293 ft. The 
contractor for both piers is Mr. S. Chafen, Albion- 
street, Rotherhithe. This pier at Acorn Wharf is for 
the accommodation of patients living in the south- 
eastern districts. 

There is a pier building for Blackwall at Brown’s 
wharf for the accommodation of patients living at the 
east end of London. ‘This pier will only consist of a 
moving part of 125 ft. in length, resting on a pon- 
toon similar to the other in accommodations, &c. 
The wharf at which this pier is to be attached 
will be roofed in so that all the ambulances may be 
accommodated on the wharf, and shut in from the 
street, and that the public may be kept clear. 

The fourth pier is to be erected close to Wands- 
worth Bridge ; it is to be for the accommodation of 
patients in that district. This pier will be similar to 
Blackwall Pier. These piers have been designed by 
Mr. Adam Miller, and are being erected under his 
superintendence. The Endymion and the Castalia are 
connected by a covered gallery (Figs. 6 and 7), which 
will allow a certain relative motion of the two vessels. 

There are, in connection with the Castalia, three 
steamers for the ambulance service, viz., Red Cross, 
Albert Victor, and Maltese Cross. The illustrations, 
Figs. 8, 9, and 10, page 407, represent the latest, the 
Maltese Cross, built by Messrs. Edwards and Symes, 
Cubitt Town, E. This steamer is designed with two 
hospitals, viz., one aft and one forward, and is made to 
carry twice as many patients as the first steamer, Red 
Cross, constructed by the same builders. The dimen- 
sions of this steamer are as follows: Length, 132 ft. ; 
breadth. 16 ft. 6 in. ; depth, 7 ft. 6 in. The engines 
are of the oscillating type, with cylinders of 23 in. dia- 
meter, with 30 in. stroke, steam pressure of 40 lb. 

The hospital arrangements for the patients in the 
matter of beds and conveniences, ventilation, &c., have 
been carried out to the instructions of Surgeon-General 
Bostock, who has taken a great interest in all the 
ambulance arrangements. The accommodation for 
the crew is put forward. The captain and medical 
officer are placed on deck abaft the boiler casing. The 
nurses have a berth in each hospital ; a store-room is 
made under deck, right aft the transom for medical 
comfort. Filtered water cisterns are placed on deck 
at each entrance to the hospitals; a galley, with a 
cooking range, is fitted at one of the wings of the 
paddle-boxes, so that in the event of the ambulance 
steamer beinz delayed by fog in the river the patients 
would have the same comfort as in the hospital 
proper. 

The ambulance steamers have also been designed by 
Mr. Adam Miller, and the Albert Victor has also been 
converted by him into an ambulance steamer. 

The ratepayers, or the outside world, have not any 
idea of the great amount of attention and labour 
given to the asylums of London by the chairman, 
Mr. Galsworthy, and the managers of the Metropolitan 





Asylums Board. During an epidemic many of the 
managers simply work night and day. The chairman, 
Sir Edmund Hay Currie, of the General Purposes 
Committee, and the members of that Committee, may 
be seen at work often at midnight, on Sundays, as weil 
oe days, getting patients sent on to the hospital 
ships. 


THE WESTINGHOUSE BRAKE, 

THE following is a translation of an interesting report 
dealing with the experience with the Westinghouse on the 
Western Railway of France, which has been made to the 
directors of that line by the Department of Material and 
Traction : 

Paris, October 4, 1884, 

After a thorough study of the subject, the Western of 
France Railway Company began to use the Westing- 
house automatic brake at the end of 1877. 

Relying on a success already guaranteed by the exten- 
sive use of this brake in England and America, the 
Western Railway Board voted considerable sums for 
fitting up with automatic brakes, not only all its pas- 
senger rolling stock for their suburban lines, but also the 
stock comprising the express trains on their main lines. 
The money thus voted was at once made use of, and 
before the opening of the Exhibition of 1878, the Ceinture 
service, as well as that of the Champs de Mars, was run 
with trains fitted with this new brake. The results ob- 
tained were encouraging in every way, and it is not 
without interest to mention here the dates at which the 
first trains of this company were successively worked 
with the brake (see Table A). 

In April, 1879, the fast trains and most of the suburban 
trains of the Western Company were running with these 
automatic continuous brakes; and two years later, in 
April, 1881, the equipment was complete, not only for all 
the fast trains, but also for all suburban trains. The 
Minister of Public Works at that time, moreover, recog- 
nised the efforts that the Western Company had made in 
the following terms, when writing on the ond of November, 
1881 : 

‘* T have pleasure in stating that your company has, in 
regard to the fitting of continuous brakes, anticipated the 
tate which our circular had fixed, and that it has rapidly 
— to extend the use of continuous brakes on its 

ine. 

Since that time the fitting up of brakes has been still 
further extended. Table B, appended to this report, gives 
the amount of rolling stock fitted with the Westing- 
house automatic brakes on the Ist of January of each 
year, and finally that on the lst of September, 1884. 

If now we come to the question of the choice of a brake 
system, we must mention what was and still is our position 
in regard to this matter. 

Since our first introduction of continuous brakes in 
1877, of the different systems then existing, we adopted the 
Westinghouse automatic as containing the best possible 
elements for securing thorough efficiency. We have had, 
besides, the satisfaction to find since then, that the 
principles upon which this brake system is based, are in 
perfect harmony with the programme recommended by 
the superior administration, as the result of elaborate in- 
vestigations and prolonged discussions. 

It must be observed, and this is a point of supreme im 
portance, that so far there has been no case in which the 
brake has failed to act in a case of necessity, a result 
which was only to be expected, on account of its auto- 
matic principles, and our company cannot but con- 
gratulate themselves as to the choice they have made, 
since the results obtained have been most satisfactory, 
both in regard to the increased security, as well as the ad- 
vantages in the working of the traffic which results from 
its use. 

It is also important to mention that the use of this brake 
has enabled us to save considerable time when approach- 
ing junctions and stations, and finally the numerons acci- 
dents to trains or to persons have been avoided owing, to 
the certainty of action of these brakes. We have given 
in Table C, added hereto, the most important of those 
accidents which have been recorded. * 

When we began to use the brake, various causes gave 
rise to some difficulties by bringing about unforeseen 
stoppages, but the delays from this cause were of trifling 
importance, and were generally easily made up again by 
the driver, and now that the servants are more familiar 
with the use of the apparatus, our company has succeeded 
in considerably reducing the number of unforeseen 
stoppages brought about by other causes than the burst- 
ing of hose pipes, as is shown in the following Table : 

Proportion of Stoppages brought about by 
other Causes than the Bursting of 
Hose Pipes. 


Main Lines. Suburban Lines. 


Year, 1880 | {1 for 45,604 kilom. 1 for 19,000 booked 
, 


"1{t 0m. stops. 
§1 for 96,800 kilom. 1 for 132,850 booked 


First half year, 1884 


| 
" « run. stops. 


In regard to the other unforeseen stoppages—that is 
to say, those caused by the bursting of hose pipes, we 
have endeavoured to find different means of averting this 
difficulty, and more particularly by the use of metallic 
couplings. One hundred of these (of the last pattern) 
have been fitted to fifty carriages since the beginning of 


* [In this Table C, which is too lengthy to reproduce 
here, full particulars are given of forty-two accidents 
which have been avoided by the use of the brake. —En. E.| 











Oct. 31, 1884] 


ENGINEERING. 





409 








the year, and have given most satisfactory results. It 
may, therefore, be hoped that by means of this or some 
other contrivance to which we are also giving our atten- 
tion, a great reduction in the number of such incidents 
will be made. 

We must moreover point out that the great advantage 
of automatic action is forcibly proved by most of these 
incidents ; inasmuch as even a slight derangement of any 
part of the apparatus acts as a tell-tale and guards against 
its consequences ; whereas, in the case of non-automatic 
brakes, similar occurrences escaping attention whilst the 
train is running, would only show themselves by the 
failure of the brake to act at the moment it was required, 
that is to say, with all the grave consequences which 
might be the result if it became necessary to stop suddenly 
before an obstruction. 

A last advantage of the Westinghouse brake lies in the 
fact that it has given us the means of satisfying one of 
the demands of the superior administration, and at the 
same time the desire so persistently expressed by the 
public, by establishing a communication between pas- 
sengers and the train servants without adding any new 
connection between the vehicles. This apparatus which 
is comparatively of a slight cost, and so to say, infallible, 
answers its purpose entirely, and thus adds considerably 
to the security of the travelling public. 

TasLE A.— Western of France Railway.—Material and 
Traction Department. 
Dates of first use of Westinghouse Brake: 
April, 1878, Ceinture trains and Champ de Mars service 


(Exhibition). 

August ,, Express trains, Paris, Trouville, and vice 
versa. 

October ,, es ee Paris Le Havre and vice 
versi. 

Feb., 1879, Local trains, Versailles (left bank). 

April a a ne vs (right bank). 

Dec., 1880, ves re St. Germain. 

Jan., 1881, ,, we Circular trains (West 
Northern). 

Feb. », Express trains, Paris-Havre, Paris-Dieppe, 
and vice versd. 

April ,, % a Paris-Rennes, Paris-Angers, 
Paris-Caen, Paris-Gran- 
ville, and vice versd. 

Year 1882. Trains from Paris-Pontoise (by Argenteuil), 


Achires-Pontoise ; Mars-Mézidan ; Le Havre-Motte- 
ville ; Redou-Rennes; Malannay-St. Valery ; Lisieux- 
Trouville, &c. 
Table B.— Western of France Railway.—Material and 
Traction Department. 
Statement of Rolling Stock fitted with the Westinghouse 
Brake since the first adoption, September 1, 1884. 





Total 
Periods, Engines. Carriages. Vans. Carriages; Remarks. 
and Vans. 
From March 14, 
1878, to Jan. 1, 
ae ka 275 1802 320 2122 
From Jan. 1, 
1882, to Sept. J, 
1884. ws 178 734 216 950 
Total stock 
fitted “ 453 2536 036 3072 


NOTES FROM 





THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday was a dies 

non in what is known as the “‘ iron ring” of the Glasgow 

Royal Exchange, on account of the occurrence of the 

Autumn Sacramental Fast-Day. On the following day 

the market was again strong, chiefly owing to the cover- 

ing of oversales in anticipation of further advances in 
price. The closing prices were 2d. per ton over those of 

Wednesday, thus making the gain 4d. per ton over that 

week. Business was done on forenoon Change at 41s. 11d. 

up to 42s. 1d. cash, also at 42s. 1d. up to $2s. 3d. one 
month, the close being sellers at 42s. cash and 42s. 3d. 
one month, with buyers at jd. per ton lower. Up to 
12s. 14d. cash was paid in the afternoon and 42s. 3d. one 
month, which were the closing quotations for sellers, with 
buyers near. Firmness was ales the rule in Monday’s 
market, and a large amount of business was transacted, 
the close showing an advance of 4d. per ton over last 
week’s closing quotations. Transactions took place during 
the forenoon at 42s, 14d. up to 42s, 34d. and back to 
12s. 14d. cash, also at 42s. 34d. up to 42s. 54d., and back 
to 42s. 34d. one month, with sellers at the close at 42s. 2d. 
cash and 42s, 4d. one month, and buyers offering 4d. 
lower per ton. In the afternoon business was reported 
at 42s. 14d. and 42s, 2d. cash, also at 42s. 3d. to 42s, 4d. 
one month, the clese being sellers at those prices, with 
buyers at 4d. per ton under. Yesterday’s market 
was likewise strong, and a large business was done, 
the close showing a further advance of 14d. per ton. 
In the morning the quotations were 42s. 14d. and 
42s. 2d. cash, and 42s, 3d. and 42s, 34d. one month, 
with sellers at the close wanting the higher rates and 
buyers offering the lower; and in the afternoon the quo- 
tations ranged from 48s. 14d. up to 42s. 34d. cash, also 
from 42s. 4d. to 42s. 54d. one month, the market closing 
with sellers at the top quotations and buyers offering 4d. 
per ton under. A further advance was made to-day, 
42s. 5d. cash and 42s. 7d. one month being reached in the 
forenoon market, and as high as 42s, 6d. cash and 42s. 8d. 
in the afternoon. The latter were the closing quotatious 
for sellers, with buyers near. It is evident that there is 
now some speculation going on, but it seems to be almost 
entirely due to purchases by the trade and is not the 





result of any outside influence or improvement, as the 
reports from all quarters continue to be very depressed, 
the state of trade remaining unchanged and the prospects 
being far from encouraging ; still there is decidedly less 
disposition to sell in any quantity for forward delivery at 
present prices. The shipping demand is steady, and the 
guotations for special brands are being well maintained. 

p till the end of last week there had been an improve- 
ment in prices amounting to 1s. 34d. per ton above the 
lowest market prices during the period of five a half 
months from the close of April; and during the past four 
weeks the improvement has been about 1s. per ton from 
41s. 64d. on October 2 to 42s. 6d. on October 29. The 
number of blast furnaces in actual operation is still 95, 
as compared with 105 at this time last year. Last week’s 
shipments from all Scottish ports amounted to 10,806 
tons, as against 10,245 tons in the preceding week, and 
12,758 tons in the corresponding week of last year. The 
decrease for the year up till last Saturday was 71,939 
tons—1884, 462,248 tons, as against 534,187 tons in 1883. 
Over the same period there were imported from Middles- 
brough 208,931 tons, showing a decrease of 8642 tons. 
The shipping returns for last week show that 1540 tons 
were sent to the United States, 936 tons to Canada, 300 
tons to Australia, &c., 399 tons to France, 1000 tons to 
Italy, 1620 tons to Germany, 800 tons to Russia, 1037 
tons to Holland, 100 tons to Spain and Portugal, 110 
to China and Japan, and lesser quantities to other 
countries. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores yesterday afternoon stood at 
580,662 tons, as compared with 581,027 tons yesterday 
week, showing a decrease for the week of 365 tons. 

Progress of the Glenury Viaduct.—Rapid progress is 
being made with the work of reconstructing the long via- 
duct which carries the Caledonian line of railway to 
Aberdeen over the Glen of Ury. As originally constructed 
the viaduct consisted of stone piers supporting fourteen 
wooden arches. Time was telling markedly on the wood- 
work, and last year the directors resolved to rebuild the 
bridge. Plans were prepared, and the work intrusted to 
Messrs. Blaikie Brothers, of Aberdeen, the contract 
price, it is understood, being about 28,000/. The work has 
been in progress all through the summer, and, favoured 
by specially suitable weather, has been carried on without 
intermission. The whole of the wooden arches on the 
down line have been replaced by substantial iron girders, 
and eight of those on the up line have also been renewed, 
leaving only half-a-dozen to complete. During the time 
the work has been going on the traffic has been wrought 
on a single line, and it is satisfactory to report that as yet 
not the slightest accident has occurred. The rebuilding 
has been carried on under the personal inspection of Mr. 
T. Winning, district inspector of way. 

Sewerage Scheme for Kelso.—Impeiled by the action 
raised against them by the Duke of Roxburghe for pol- 
luting the river Tweed by the town sewage, the Kelso 
Pollution Commissioners have now under consideration 
two schemes for dealing with the sewage. One is a preci- 
pitation and filtration scheme, which is estimated to cost 
in all a sum of 6859/., with an annual cost of 887/., be- 
sides the rent of five acres of land for the filtering works, 
and the other is an irrigation and filtration scheme, re- 
quiring seventy acres of land, and estimated to involve a 
capital expenditure of 4677/., besides tanks and carriers, 
and a yearly outlay of at least 400/., in addition to the 
rent of the land. Both of the alternative proposals have 
been devised by Mr. C. J. Mellis, C.E., London. 


The Powburn Drainage Scheme, Edinburgh.—An im- 
portant drainage scheme, the aim of which is to deal with 
a certain portion of the southern outskirts of Edinburgh, 
and which may be spoken of as the Powburn district, is 
now under the consideration of the municipal authorities 
of the northern metropolis. It has been devised by the 
Burgh engineer, with the approval of Mr, Thomas 
Stevenson, C.E., and is estimated to cost from 20,000/. to 
25,0007. 

The Glasgow Water Engincer.—A proposal is now under 
consideration by the Glasgow Corporation Water Com- 
missioners to advance the salary of Mr. James M. Gale, 
their engineer, from 1000/7. to 1400/7. per annum, and to 
give him an honorarium of 1000/. for past services. 

Short Time in Greenock.—Messrs. Caird and Co., ship- 
builders and engineers, Greenock, hav 2 just resolved on 
putting their workmen on short time, namely, from 10a.m. 
to 5.30 p.m. daily. 


Institution of Engineers and Shipbuilders in Scotland. — 
The opening meeting of the new session of this Institu- 
tion took place last night. Professor James Thomson, 
).E., F.R.S., President, occupied the chair, and delivered 
his inaugural address. Subsequently there was a discus- 
sion on Messrs. Purvisand Kindermann’s paper submitted 
to the Institution at the closing meeting of last session. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the attend- 
ance on Change at Middlesbrough was smaller than usual 
and very little business was transacted. No. 3 Cleveland 
pig was again quoted 36s. 3d. per ton by sellers, but 
buyers held off and for prompt delivery were unwilling 
to give more than 36s. For delivery over the winter 
months No, 3 was quoted 35s. 9d. to 36s. The shipments 
are well maintained, although they fall short of the 
exports last month or the corresponding period last year. 
There is no alteration in the condition of the manufac- 
tured iron trade. Prices are the same as those quoted 
last week. The hematite trade remains unchanged. 


The Wages Question.—The proposed arbitration to fix the 
wages of the ironworkers of the North of England has been 





delayed owing to the illness of the operative secretary 
of the Board of Arbitration, Mr. E. Trow, of Darlington, 
but now that he is convalescent arrangements are being 
made for holding the arbitration court before Dr. Watson 
at Newcastle. In consequence of the unavoidable delay 
the question to be settled now is different to that which 
was first arranged. Instead of the arbitrator fixing the 
wages for two months ending the 30th November, he will 
now have his power enlarged and will decide whether 
the employers are entitled to a reduction of 5 per cent. or 
the operatives to an advance of 5 per cent. for four months 
ending the 3lst January next. In the meanwhile the 
present rate of wages will be paid pending the award, 
which will be retrospective from the 1st of October. 


Engineering and Shipbuilding.—Engineers are not so 
well employed as they were some months ago, but they 
hope to tide over the winter without much more slackness, 
and look forward to better trade in the spring of the year. 
Shipbuilders are in a similar position. During the past 
month or two a few orders for steamers have been booked 
by builders on the northern rivers, but these go only a 
little way to affording employment for the thousands of 
men out of work. The distress on the Tyne and Wear is 
widespread and intense. On the Tees there is not so 
much poverty, although at Middlesbrough the number of 
unemployed men is large. 

The Salt Trade.—Messrs. Bolckow, Vaughan, and Co., 
of Middlesbrough, are now making progress with their 
sinking operations for salt, and expect in the course of a 
week or two to reach it. Messrs. Bell Brothers are doing 
a capital business in chemicals, having, since they 
pioneered the salt trade, erected extensive soda works at 
Port Clarence, Middlesbrough. Other companies are 
carrying on sinking operations, and expect in the course 
of a few months to be able to raise brine at Middles- 
brough. There is every probability that the iron town 
will become a great centre for the chemical trade. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Proposed New Lock Entrance at Goole.—At a meeting of 
some of the trustees of the undertakers of the Aire and 
Calder Navigation, at Goole, sanction was given to a work 
of great importance to the port. At present the docks 
are connected with the Ouse by three locks, the most 
important of which is the steamship lock, about 270 ft. 
long and 58 ft. wide. This has become inadequate to the 
requirements of the port, and the need for another 
entrance, as well as for an increased extent of quay frontage 
on the river, has long been felt. The project now is to 
take down the old post-office and other property, and to 
run a long lock of about 60 ft. wide parallel with the pre- 
sent lock, from a point not far from the iron bridge across 
the Lockhill, and through Murham-lane, Staith, into the 
river near the end of the Victoria Pier, the landing stage 
of the Goole and Hull Steam Packet Company. It is 
understood the work of demolition will be commenced 
shortly, the excavations following as rapidly as possible. 
The probable cost is 50,000/. 

The Proposed Purchase of the Kingston Gas Works.— 
A meeting of the Lighting Committee of the Hull Cor- 
poration has been held at the Town Hall. The minutes 
of the sub-committee appointed to negociate for the pur- 
chase of the works of the Kingston Gas Company, were 
read by Mr. Duncan (town clerk’s department), and 
the correspondence which had passed between the town 
clerk and the clerk to the Gas Company’s Board (Mr. F. 
A. Scott), showed that the directors of the company had 
declined to nominate any one from their body to meet a 
deputation of the Corporation Light Sub-committee, and 
confer upon the basis to be agreed upon for the purchase 
of the works, but had expressed their willingness to con- 
sider any amount that the Corporation might offer for the 
purchase of the works. Ald. Witty moved, and Mr. 
Myers seconded, a resolution to the effect that the sub- 
committee, together with Mr. Councillor Rayment, be 
desired to report as to the desirability of making an offer 
to the various gas companies, and to name an amount 
to the general committee which they think just and equit- 
able. This was carried. 








QUEENSLAND RaILway Extension.—There has of late 
been a revival of agitation for railways in many parts of 
Queensland, and a number of fresh surveys have been 
undertaken. A surveyor has started on a preliminary 
examination for a proposed Fortitude Valley Railway. 
The route is at present quite undecided. Instructions 
have been issued for a permanent survey to Caboolture, 
but the point of commencement is not yet decided, as 
there are several rival routes. It seems likely, however, 
from what has previously transpired in various ways, that 
at least a portion, if not the whole, of the Sandgate line 
will be made use of. This would considerably reduce the 
length of line to be made, and would, at the same time, 
carry out the expressed intention when the Sandgate line 
was originally passed, that it should be part of a railway 
to Caboolture. Whatever is done, the new line will 
doubtless be made to give access to the fine agricultural 
district of Bald Hills. A surveyor has left for Logan to 
extend the survey to Beaudesert, a distance of about 
twenty miles, and the works will be started at once. The 
survey of the Harrisville branch has now been extended 
to the Teviot, a distance of some eighteen miles through 
pretty easy districts. This survey passes about midway 
between Fassifern Station and One-Eye Waterhole, and 
ends near the Dugandan saw mill. The line, it is said, 
is capable of further extension with advantage to local 
traffic, and if carried to the border would end at a point 
about sixty miles from Tenterfield, and the tine from 
Brisbane by this route would be about 100 miles shorter 
than by Warwick and Stanthorpe, though nothing is 
definitely known as to the kind of country to be met with 








on the New South Wales side. 
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THE INTERNATIONAL HEALTH 
EXHIBITION. 

YesteRDAY the second of the series of four great 
exhibitions, which it was arranged should be held 
in the metropolis during four consecutive years, 
was brought to an end without the melancholy 
festival of a closing ceremony. The popular success 
attained must have exceeded the expectations of 
the most sanguine supporters of the show. Over 
four million persons have passed the turnstiles since 
the opening day on the eighth of May. It must not, 
however, be supposed that this total of over four 
millions represents the number of paying visitors 
who have passed the turnstiles. A very large num- 








ber of ‘‘ complimentary” admissions must neces- 
sarily be allowed in an undertaking of this kind, 
and this year a great many conference tickets were 
distributed gratuitously. Again, in endeavouring 
to make an estimate of the income that has been 
derived from admissions, allowance must be made 
for excursion tickets, which undoubtedly were issued 
to the railway companies at a considerable reduc- 
tion on the regular admission price. The exhibitors’ 
passes would also account for a large number of ad- 
missions. It will be seen, then, that the four million 
odd attendances do not by any means represent 
even four million shillings—putting aside the half- 
crown Wednesdays—paid into the exchequer. But 
with even the most liberal allowances for the non- 
paying visitors, the venture cannot fail to be a 
Brilliant financial success, in addition to having 
added to the knowledge of large numbers of people 
upon a subject which is of all others the most im- 
portant in our modern domestic life. 

The utility of the show has been questioned in 
many quarters, and it has become the fashion to 
repeat a smart saying of some one’s (which is merely 
a paraphrase of another smart saying) “‘ that if there 
had been a little about health at the Exhibition, 
there would have been a little of everything.” This 
is certainly unfair to the promoters of the under- 
taking. No doubt a great deal that is contained 
in the Exhibition has but the remotest connection 
with health or education. In fact, we will go 
further, and say that the greater part of the dis- 
play was not strictly germane to the avowed object 
of the undertaking ; but in spite of this it cannot 
be questioned that any man of ordinary intelligence 
could have gained sufficient instruction from the 
exhibits to enable him to become fairly expert in 
the matter of domestic sanitation, and to knew 
how to counteract those dangers to health which 
commonly beset modern life. We are not desirous of 
becoming apologists for those who had the conduct 
of affairs, and fully recognise that there were many 
things that might be better arranged if the thing 
had to be done over again. The chief section of 
the Exhibition, the great south gallery, was little 
more than a collection of advertising show cases ; 
the great popular attraction of all, the Old London 
Street, had not the remotest connection with 
health ; and the space devoted to pretty gimcracks, 
which gained admission under the shallow pretence 
of being educational, was altogether dispropor- 
tionate to their importance. But however much 
the conscientious searcher after hygienic truth might 
regret the presence of such distractions it must be 
remembered that these were the features that at- 
tracted the great mass of the general public who 
brought the shillings and half-crowns to the money- 
takers, and prevented the undertaking from col- 
lapsing through want of funds. The exhibition that 
yesterday completed its course, as a Health Exhibi- 
tion, will not bear comparison with last year’s show 
as a Fisheries Exhibition ; but then the Fisheries 
was, we believe, the most perfect class exhibition 
that was ever held. This year the foreign section 
was comparatively weak in spite of the large contri- 
bution of Belgium, which was of very limited inte- 
rest, and the much talked of Chinese Court, which 
we hold to be far inferior to the collection sent 
from the same country last year. But the great 
loss that every one who knew the Fisheries Exhibi- 
tion must have felt was the absence of any repre- 
sentative display from America. It is to be hoped 
that next year, when the Inventions Exhibition is 
opened, that that country, of all others the home of 
inventive ingenuity, will be well to the fore. 

The literature of the Health Exhibition main- 
tains the high standard which Mr. Trendell set in 
the Fisheries Exhibition literature. The subject 
treated of this year is much more comprehensive 
than that of last year’s show, and it naturally 
follows that the official publications in the present 
instance do not so fully exhaust the subject as the 
Fisheries literature may fairly be said to have done 
in its own field. Still the twelve volumes of hand- 
books, conference papers, and lectures which are on 
the list include a vast amount of matter containing 
information that should be of the greatest value to 
all classes, whilst medical men and architects may 
gain instruction on many points bearing on the 
object of their labours, but which have not come 
within the range of their professional studies. 

Mr. Trendell, the literary superintendent, has 
been fortunate in securing the co-operation of some 
of the most eminent men in the country to treat 
of the various subjects selected. Amongst others 
we may mention the names of Sir Henry W. Dyke 








Acland, K.C.B., M.D., who wrote the handbook 
Health in the Village; Mr. Robert W. Edis, 
F.S.A., who contributes a handbook on Furniture 
and Decoration, Captain Douglas Galton, C.B., 
who writes on Heating, Lighting, and Ventilation ; 
Mr. A. W. Blyth, on Dirt ; Dr. Attfield, on Water; 
Dr. G. V. Poore, the author of the excellent hand- 
book on Our Duty in Relation to Health ; Dr. W. H. 
Cortield, Mr. W. Watson Cheyne, Professor Gamgee, 
M. Louis Pasteur, and many others. The lecturers 
amongst several of the above, included such names 
as Dr. T. Pridgin Teale, Mr. W. Eassie, C.E., Pro- 
fessors F. de Chaumont, M.D., and Charles Graham, 
Dr. Thudichum, Hon. Lewis Wingfield, and Mr. 
William Morris. With a list of authors containing 
such names as these, the Health Exhibition litera- 
ture could hardly be otherwise than of great value. 
This year, too, the publication of the volumes is 
well forward, and it is said that had it not been for 
one or two laggards amongst the contributors, the 
complete series would have been ready by the 
closing day. The publication of this literature is 
one of the most successful and valuable features 
that has been introduced in connection with the 
present exhibitions, and Mr. Trendell may fairly be 
complimented on the result of his labours. The 
large amount of good work he has got through with 
a very limited staff is really surprising, and it can 
only have been compassed by unremitting attention 
on all hands. 

On Monday last the awards of the juries were 
announced in a special supplement of the London 
Gazette. Honours have been distributed with a 
liberal hand. There are over sixteen pages of 
names in the Gazette, averaging about 120 names to 
a page. In addition to this there are the prizes 
given by the Society of Arts. Some of the exhibi- 
tors have secured a dozen or so of medals, one firm 
scoring no less than nine gold, fifteen silver, and five 
bronze medals. When rewards are so freely given 
they cannot fail to lose a great part of their distinc- 
tive value, and indeed the whole system of prize 
giving is, in the opinion of many, a bad one. Even 
supposing the juries are perfectly competent and 
unbiassed, and have ample time and opportunities 
for comparing the various matters adjudicated upon 
—propositions by no means to be taken as matters of 
course—the award of a gold medal for any collection 
of manufactured goods simply means that the reci- 
pient exhibited certain articles of a superior quality. 
The goods will have been prepared especially for 
exhibition, without regard to expense in production, 
and cannot in all cases be taken as representing a 
fair trade sample. It is said that in some cases 
rewards have been given to those who have not 
produced a single article exhibited. This is ob- 
viously the case in one prominent instance. Per- 
haps it would be impossible to attract contributors 
without the bait of a possible medal ; at any rate, 
exhibitors appear to attach considerable importance 
to the awards, whatever their intrinsic value may be. 

In concluding this notice it may perhaps be of 
interest to give a few figures as to the number of 
visitors at this Exhibition in comparison with other 
exhibitions of note that have been previously held 
in London. 

The Fisheries Exhibition had the advantage of 
being first opened to the general public on a Whit 
Monday, and the total admissions for the week 
amounted to 132,949. During the first week of the 
Health Exhibition the total only amounted to 
66,970. It was not long, however, before the 
Health Exhibition forged ahead, and we find that 
during Whitsun week, which commenced on June 1, 
the total numbers were 154,149. On all the prin- 
cipal days the Health Exhibition has registered 
larger numbers ; thus on the August Bank Holiday 
this year—when the largest total during both years 
was recorded—the total amounted to 71,884 attend- 
ances, whilst the corresponding day of last year 
gave a total of 55,868. The largest week at the 
Fisheries was that commencing October 22, when 
212,104 persons passed the turnstiles. The largest 
week this year was commencing Monday, October 20, 
when 260,575 was the number of attendances 
registered. The heaviest day at the Fisheries 
was on the last Saturday, October 27, when the 
record was 60,523, or over 11,000 less than the 
August Bank Holiday this year. The first million 
was reached this year on Saturday, July 5. The 
third million was attained on September 25, and 
the fourth million on Monday last. The last whole 
week this year saw 260,575 attendances, last year 
the numbers were 212,104. The grand total last 
year was 2,703,051. The exact total for this year 





42 


ENGINEERING. 








COcr. 31, 1884. 





we are at the time of writing unable to state, but as 
we have said the fourth million was reached on 
Monday. It may be worth while to compare these 
figures with the statistics of the former two great 
exhibitions held in London. In 1851 the total 
number of visitors was 6,039,195. The fullest day 
was on October 7, four days before closing, 
when 109,915 people were admitted ; on the four 
last shilling days, the average daily number was 
104,576. On the opening day, May 1, the 
admission was only by season ticket ; during the 
next two days the charge was ll., which 1041 
persons paid on both days. After that for nine- 
teen days 5s. was charged for admission. After 
that the admission was ls. for four days a week, 
2s. Gd. for Fridays, and 5s. on Saturdays. After- 
wards the Saturday fee was reduced to 2s. 6d. 
The daily averages taken throughout the time the 
Exhibition remained open give the following figures : 


Season tickets 5,473 
Paying ll... 521 
ae 8,763 
yo28. Gd. 19,319 
ee fe 55,493 


The Exhibition of 1862 had a grand total of 
6,211,103 visitors during the 171 days that it re- 
mained open, which time exceeds that of the 1851 
Exhibition by 30 days. The first day admission 
was by season-ticket. On the second and third 
by payment of 1l., after that for twelve days the 
charge was 5s., for twelve days 2s. 6d., after that 
the price was ls. on four days a week, and 2s. 6d. 
on Friday’s and Saturday’s excepting on the day 
of the declaration of the jury awards, when it was 
10s. The daily average was 36,528, and the largest 
total on one day 67,891. 





LLOYD’S REGISTER. 

THERE is no commercial corporation in the world 
better known by name than Lloyd’s. Whenever 
anything goes wrong in the shipping world, whether 
it be a wreck, acollision, ora fire, the first person on 
the spot, at least in an official capacity, issureto be one 
of Lloyd’s agents, who not only represents the in- 
terests of the underwriters whose property is at 
stake, but in the eyes of the general public is the 
emblem of law and order. For the great body, 
whose deputy he is, have always administered their 
affairs with such liberality and justice, that it is 
almost forgotten that they are a voluntary associa- 
tion, and an official character, begotten by upright 
dealing and business acumen, has gathered around 
them. So great has been their success that foreigners 
have not only copied their procedure, but have also 
clad themselvss in their name, the North German 
Lloyd’s, and the Austrian Lloyd’s, being well-known 
examples, 

Lloyd’s, like all other great corporations, is not 
the growth of a day, and neither does it all spring 
from one root. In its progress it has absorbed or 
formed close alliances with other institutions, and 
under its gigantic patronage their separate identity 
has been almost lost. Such is the case with Lloyd’s 
Jiegister, the fiftieth anniversary of which was 
celebrated last evening. This publication has be- 
come so closely identified with the body whose 
name it bears, that to the outside world it is re- 
garded as their organ. But this is not so, it is and 
ever hds been, the product of a voluntary associa- 
tion of merchants, shipowners, and underwriters, 
and the reason why it assumed the name of 
‘** Lloyd’s” in 1829, before the present issue was 
commenced, is not known, but it may easily be 
guessed that the proprietors desired to avail them- 
selves of the already widespread fame of the body 
to which they thus aftiliated themselves. 

Lloyd’s Register of British and Foreign Shipping 
is a record which in one form or another has existed 
about 150 years, and which in its present form has 
now attained its jubilee. It is an institution to 
which, as Englishmen, we can point with pride, for 
no other nation can show an informal corporation, 
without patronage and without Government aid, 
which has raised itself by its integrity and intelli- 
gent management to the position of giving the law 
to an enormous body of men like the mercantile 
community, not one of whom is bound to take any 
cognisance of its existence unless he chooses to do 
so. And this has been done while the practice of 
shipbuilding has changed, not once, but many 
times. The Register commenced in the days of 
wooden sailing ships, and has seen every change 
from that to the modern steel steamers and yet it 
has not only accommodated itself to every alteration 


in the structure of the vessels on which it sits in 
judgment, but it has also reformed its own constitu- 
tion to meet the development which has occurred in 
the mercantile world. The history of sucha move- 
ment is exceedingly interesting, and we make no 
apology for dwelling on it at somewhat great length, 
taking as our guide a book which has been pub- 
lished in connection with yesterday’s celebration.* 

The first recorded attempt to establish anything 
like an organised registry of ships dates back no 
further than the last century, although the classifi- 
cation of merchant shipping in some form is pro- 
bably contemporaneous with the business of marine 
insurance, that is, in all likelihood, with maritime 
commerce itself. The Phoenicians, the Greeks, and 
other ancient people, were all, we are told, in the 
habit of guarding themselves against some of thé 
risks of maritime enterprise, by various systems 
of insurance, whether by means of loans or of 
mutual guarantees. ‘‘ Nautical insurance” was 
exempted by the Justinian laws (A.p. 533) from the 
general limitation of six per cent. to which usury 
was subject, and in the Middle Ages maritime in- 
surance was regularly carried on in the Italian 
republics, even the depth to which each vessel 
should be loaded being defined by law. 

With the practice of insuring ships would arise 
the necessity of some ready means of ascertaining 
their qualitications, other than by the costly process 
of employing an expert to report to each merchant 
or underwriter in every transaction, and from this 
there would grow some kind of register. The ear- 
liest practice of this kind, which can be identified 
now, consisted in the keeping of ‘‘Ships’ Lists” by 
the frequenters of Lloyd’s Coffee-House. This 
establishment, which is mentioned in the London 
Gazette of February 18, 1668, was situated first in 
Tower-street, and from 1692 onward in Lombard- 
street, at the corner of Abchurch-lane. It was owned 
by a Mr. Edward Lloyd, and became the great resort 
for all persons connected with shipping, gradually de- 
veloping into the head-quarters of maritime business, 
and especially of marine insurance. Lloyd started 
that system of shipping intelligence, which under 
the direction of the Great Marine Insurance Corpo- 
ration of ‘* Lloyd’s,” has grown to be one of the 
most extensive and most perfect organisations in 
the world of commerce. He issued, for a short 
time, a newspaper called Lloyd’s News, which was 
the forerunner of the world-famous Lloyd's List, 
which was commenced in 1726, and has continued 
to the present day. With the exception of the 
London Gazette it is the oldest newspaper now in 
existence. 

At Lloyd’s Coffee-House were started those ships’ 
lists, already alluded to, containing the germs of 
the Register of Shipping, which sprang into existence 
at some period during the last century, and which, 
besides being the first English classification society 
of which there is any record, is the parent of all 
other shipping registers now in existence. These 
lists, which were written by hand, contained an 
account of vessels which underwriters who met at 
Lloyd’s Coffee-House were likely to have offered to 
them for insurance. They were most probably first 
put into type and circulated for the use cf sub- 
scribers about 1726, the year which witnessed the 
establishment of Lloyd's List. In 1770 the principal 
underwriters and brokers formed themselves into 
an association, which has ever since continued under 
the name of ‘‘ Licyd’s.” The earliest Register of 
Shipping now in existence, bears the date 1764-5-6, 
and gives the former and present names of the 
vessels, the owners and masters, the ports between 
which the vessels traded, the tonnage, the crew, 
the guns, and the port and year of build. A blank 
column was left for the insertion of alterations. 
The vessels recorded in the volume are mostly 
small, but there are several of 400, 500, and 600 
tons, two of 800, and one of 900 tons. 

The next register in existence, in point of date, is 
for the years 1768-9. This volume contains, further, 
references to the vessels’ rigs, and afforded infor- 
mationas to the repairs effected. New symbols of 
classification were also adopted, the letters a, b, c, 
&c., representing the class of the vessel, and the 
numerals 1, 2, 3, and 4, the state of its equipment. 
Thus a 1 denoted a first-class ship with a first-class 
equipment. This was the first step towards the 
well-known designation ‘‘ A 1,” which appears in a 
register dated 1775-6. This volume contained the 
load-draught of water, in place of the number of the 
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crew, and the alterations which, in the earlier 
copies, had been made with pen and ink, were now 
posted weekly in type as at the present time. 

It appears probable that the Register was sup- 
ported exclusively by underwriters for their sole use 
as ‘* Members of the Society,” and strict rules were 
adopted to confine the use of the books to the sub- 
scribers only. The meetings of the committee were 
always held at Lloyd’s Cotfee-House, but the office 
of the registry was situated first in Sun-court, and 
subsequently in Castle-court, Birchin-lane. In the 
Register for 1797-8 a new style of classification 
was introduced, which depended entirely upon the 
place of build and the age of the ship. Thus while 
a vessel built on the Thames would be entitled to 
continue on the first class for thirteen years, another 
ship of the same description, built at one of the 
northern ports, would be considered eligible fora 
period of only eight years, while prize ships could 
receive no characters whatever. This change caused 
great dissatisfaction, and ultimately led to the forma- 
tion of a rival Register. The aggrieved shipowners 
made strong representations to the committee, 
and in 1799 several of them started the New Register 
Book of Shipping, which was usually known as the Red 
Book in contradistinction to the old or Green Book. 
Singularly enough the Shipowners’ Committee also 
adopted a method of classification based almost 
entirely upon the locality in which the ships were 
built, but with the important difference that subse- 
quent classification at the expiration of the original 
class, depended upon the condition of repair in 
which the vessel was found. Thames-built ships, if 
entirely of British oak, were classed twelve years, 
and country-built ships ten years. The second 
class included all vessels kept in perfect repair ; the 
third class those that did not seem safe to carry dry 
goods, although otherwise seaworthy ; the fourth 
class those which were not deemed safe for a 
foreign voyage. 

At the beginning of 1800 the Green Book num- 
bered 233 subscribers and the Red Book only 125, 
but during the year the latter received an accession 
of no less than 76 subscribers, whereas the (reen 
Book had an addition of only 31. The latter, how- 
ever, returned in part to the old method of classifi- 
cation and again distanced its rival. The vessels 
classed in the oldest register-book extant, that dated 
1764-5-6, amounted to 4500. In 1800 the number 
was 8271, and in the issue of 1801 there were $145 
vessels in the old book and 9540 in the new. It is not 
until 1822 that we find any record of a steamship in 
the Register. In that year there is entered the name 
of the James Watt, of 294 tons, built at Greenock 
in 1821 and classed Al. This, of course, was many 
years after steam had been practically tried on board 
ship. The number of classed steam vessels increased 
rapidly, and the book for 1827 included 81 
steamers, and that for 1832 no fewer than 
100. The concurrent existence of two registers 
was soon found to be productive of incon- 
venience, and the General Shipowners’ Society 
offered their mediation with a view to amalga- 
mating the two. This was followed in 1823 by a 
public meeting with the same object, and having 
the further purpose of effecting changes in the 
entire organisation and administration of the re- 
gistries. But the proposal to interfere in any way 
with the existing systems of classification, met with 
most determined opposition from a large and im- 
portant section of the members of Lloyd’s, including 
the committee. After much wrangling, it was 
decided that a committee of inquiry should be ap- 
pointed to go into the whole question. 

The committee contained eight merchants, eight 
shipowners, eight underwriters, and nine represen- 
tatives of the outports ; and after two years of hard 
work, it reported on February 8, 1826, that the 
principles adopted under the existing system were 
‘*most fallacious and erroneous,” while ‘‘ the 
partial degree of actual survey required by the 
system” was ‘‘ rendered practically nugatory by 
the insufficiency of the salaries paid to the sur- 
veyors.”” The committee propounded a scheme for 
the establishment of a registration society on a 
proper basis, with a set of rules for the classification 
of ships. As to the constitution of the proposed 
society, the committee suggested that the future 
classification should be intrusted to a committee of 
thirty-two members, consisting of six ship mer- 
chants and six shipowners of London, to be ap- 
pointed by a general meeting of merchants and ship- 
owners respectively ; six members of Lloyd’s, to be 
appointed by that body ; one representative of the 
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Indemnity Assurance Associations, respectively ; 
and one representative resident in London for 
each of the following outports, viz. : Liver- 
pool, Hull, Glasgow, Newcastle, Bristol, Whitby, 
Yarmouth, Leith, Whitehaven, and Sunderland. 
Vessels were to be arranged in three classes ; the 
first to comprise those built under survey, the 
number of years assigned ranging from twelve to 
six ; the second to contain those no longer entitled 
to the first class, but capable of carrying dry 
cargoes, and the third to include vessels safe to 
carry cargoes not injured by water. Provision was 
also made for the restoration of vessels, under 
proper survey, to the first class, after the expira- 
tion of the original term. 

Several years elapsed before any effectual steps 
were taken in furtherance of the scheme, but in 
the mean time the gradual decay of the two re- 
vistries strengthened the hands of the reformers. 
At last affairs grew so bad that it was feared the 
mercantile community would be left without a book 
at all, and great efforts were made to effect an amal- 
yvamation. A committee was appointed to draft a 
fresh constitution, and they proposed that the 
superintendence of the affairs of the society should 
be entrusted to a committee in London to be com- 
posed of twenty-four members, merchants, under- 
writers, and shipowners, and that the funds should 
be found by a subscription of three guineas from 
each member of the society, who should be entitled 
to one copy of the book, and by fees levied on the 
shipowners for the expenses of survey. This was 
agreed to, and the provisional committee continued 
to manage the affairs of the society until October, 
1834, passing the rules for classification, selecting 
and appointing the surveyors and other officers, 
examining the reports of survey sent in by the sur- 
veyors, classifying the ships for entry in the book, 
and making all other arrangements. Having brought 
their labours to the satisfactory termination by the 
production of the first edition of Lloyd’s Register of 
British and Foreign Shipping, they dissolved on the 
2ist of October, 1834, and handed over their trust 
to the permanent committee. 

The advent of the present Register Book forms 
a fitting opportunity to take note of the state of 
the shipping interest fifty years ago. For instance, 
there were built 

Inthe United In British 


Year. Kingdom. Colonies. 
Vessels. Tessels. 
In 1830 ... oes fe 750 367 
a ee _ 376 
5) 1832 . 759 221 


Of the 750 vessels built in 1850 the tonnage was 
composed as follows : 


tons. 
About 210 were under os 50 
” 2 ” . <3 100 
a ne m -. 200 
», 150 99 300 
” 30 bh] . 400 
” 10 ” above 500 


Of the vessels belonging to the United Kingdom 
in 1830 the following is asummary of the tonnages : 


Ships. 

50 tons and under 6,542 
HO to 100 ra sae , 5,212 
100 7 4, 200. a B42 
200 |, 4, 300 1,948 
300.4, 4, 400 j : aa “ae 969 
100, » SOO . 329 
500 3, 4, 800 i 110 
800 ,, ,, 1000... ae ai 15 
1200 ,, and upwards 43 
Total 19,110 


In addition to these there were 4547 vessels of 
330,227 tons registered in the British Colonies. 

The rules laid down by the provisional com- 
mittee treated of the construction of wood ships in 
brief and general terms, and contained but slight 
reference to the building of wood steamers. There 
was little direction laid down beyond the description 
of timber to be used in the construction of vessels 
for the respective terms of classification, and the 
scantlings of the principal parts of a ship. Four 
grades were provided for, denoted by the letters A, 
i, E, andI. New vessels to be entitled to rank 
in the A class must have been surveyed at certain 
stages of their construction. Vessels not built under 
survey were to have one year subtracted from 
their class, and those that were not protected by 
an efticient roof during building also lost a year. 
At the expiration of the term of years vessels in the 
A class could be restored to that grade, if found 
satisfactory after a most searching survey. The 


rules issued in 1834 directed that steamers should 








be surveyed twice in each year, and that their ma- 
chinery should also be certitied by a master engineer. 

A staff of sixty-three surveyors was appointed, of 
whom thirteen were exclusively the servants of the 
society, and these were distributed at the different 
ports in proportion to the average tonnage built at 
or sailing from the district. These surveyors were 
of two classes, known as ‘‘ shipwright surveyors” 
and ‘‘nautical surveyors,” the former attending 
principally to vessels building, and the latter to 
those afloat. The duty of classifying the ships ac- 
cording to the surveyor’s reports was undertaken 
by a sub-committee, and this formed an essential 
difference between the procedure of the new society 
and the older ones, in which the classification was 
left entirely in the hands of the surveyors. The 
new society did not command universal appro- 
bation, and the outports sent in memorials to be 
allowed to join in the representation, and when 
these were rejected the Liverpool people issued 
a local Register of Shipping. In 1844 a proposal 
was made that the two societies should under- 
take a common revision of their rules, and on 
April 20, 1845, the amalgamation of the two 
bodies was finally approved, the other ports being 
propitiated by the introduction of local men on the 
London committee. Other causes of opposition 
arose from the stricter system followed by the new 
society, which in comparison with its predecessor, it 
often appeared arbitrary in its decisions. But it 
lived through all this dissatisfaction, and soon ob- 
tained a firm footing in the commercial world. 

Although no rules for the construction of iron 
ships were promulgated by the society till 1855, 
vessels of this description were admitted to classifi- 
cation at a much earlier date. The first iron ship 
that received a class was the Sirius, of 180 tons, built 
in London in 1837. The next iron ship was the Iron- 
side, of 270 tons, constructed in 1838 in Liverpool, 
by Messrs. Jackson and Jordan. From 1838 to 
1844, the committee continued to record iron ships 
with no other designation than ‘“ built of iron.” 
In August, 1843, however, they determined to 
collect all the evidence available from their staff in 
regard to iron ships, and in the following January 
theyannounced that in future thecharacter Al would 
be granted to iron ships built under survey, and in 
other respects satisfactory. During the next few 
years information was diligently collected as to the 
construction and performances of iron ships, and in 
1855 a code of regulations was issued prescribing 
the minimum thickness of plates and substance of 
frames to entitle to the character A. The thickness 
of the plating, together with the spacing of the 
frames, determined the number of years assigned, 
there being a difference in thickness of ,/, in. 
between each grade, and a difference of frame 
spacing of 2 in. between the highest and the lowest 
grades. These rules, with slight modification, re- 
mained in force for ten years, but did not gain 
universal approval. In 1863, the committee de- 
cided that ships built on peculiar principles should 
be specially surveyed every two years and marked 
‘* Expl. (B.S.),” denoting that they were of an ex- 
perimental character, and were subject to a biennial 
survey. In this way they rendered their system 
elastic, and left a way open for improvements on 
the part of builders and naval architects, their only 
demand being satisfactory proof that the method 
of construction rendered the vessel strong and sea- 
worthy. 

After the amalgamation of the society with the 
Liverpool Register in 1845, no further change took 
place in the constitution of the committee until 
1863. But the intervening years did not pass with- 
out a renewal of the applications from the provinces 
to be admitted to a share in the management of 
the society. The enlargement of the London 
Board by the admission of nominees from Liverpool 
touched the susceptibilities of the other outports, 
and the north-eastern districts were not slow to 
take advantage of the opportunity thus afforded to 
urge their claims. The result was that an addition 
of ten members was made to the committee ; four 
from Liverpool, two from the Clyde, one from the 
Tyne, one from the Wear, one from Hull, and one 
from Bristol. In the following year another 
member from the Tees and Hartlepool was added. 
A proposal that one of the new members should 
represent the shipbuilders was negatived as being 
contradictory to the constitution of the society, 
which represented merchants, shipowners, and 
underwriters only. An attempt was made in 1870, 
and again in 1875, to effect an amalgamation with 
the ‘* Underwriters’ Registry for Lron Vessels,” 


which was established in Liverpool in 1862, but 
both efforts failed. 

In 1863, after nine years’ experience of the work- 
ing of the rules for iron ships, the Committee again 
took the subject under their consideration with a 
view to revision in those particulars which had been 
found to require it. It was considered that as iron 
did not decay like wood, it was not reasonable that 
the character of a ship should suffer simply because 
she had attained a certain age. The Committee 
therefore determined to class iron ships under three 


grades A A A. and that these classes should 


be retained so long as the state of efficiency cf 
vessels entitled them thereto. With these new 
rules the frame spacing was increased to 21 in., and 
in certain cases to 23 in. Many other modifica- 
tions were also made, and the attention given to this 
important question in 1863 marks an interesting 
epoch in the history of the society, as the rules 
then formulated constitute the groundwork of those 
in operation ever since. In 1870 an important modi- 
fication was made to the effect that the scantlings 
of iron vessels should be fixed by certain of 
their dimensions, and not by the tonnage. The 
element of proportion of length to breadth was 
recognised as aflecting the scantlings, and a better 
distribution of material, admitting of considerable 
reduction in the scantings previously insisted on, 
was thus rendered possible. With these amended 
rules the symbols 100 A, 90 A, 80 A, &c., were in- 
troduced, and vessels were rendered capable of re- 
taining their class as long as they were in a satis- 
factory condition. In 1871 the rules were stil 
further revised, and tables added giving sizes of 
beams, breadth of stringer plates, and particulars 
for the construction of iron and steel masts and 
yards. Withsome modifications in the details the 
rules passed in 1870 remain in force to this day. 

Although from the commencement of the society’s 
existence it was styled a Register of British and 
Foreign Shipping, yet for many years there was no 
provision made for the survey of ships abroad. At 
last, after repeated refusals, a surveyor was ap- 
pointed in 1852 for Quebec and the River St. Law- 
rence, and in the following year another was 
stationed at St. John’s. Several others followed, 
and in 1856 Mr. Preteous was sent as surveyor to 
Holland and Belgium, where he stayed till 1861. 
No further appointments were made on the Con- 
tinent until 1866, when Mr. L. Meyer represented the 
society in Holland and Belgium. After this, sur- 
veyors were appointed abroad very rapidly, and at the 
present time there are no. fewer than sixty-six non- 
exclusive surveyors abroad. 

The rules issued in 1834 provided, as stated above, 
that the machinery of steamships should be sur- 
veyed by a ‘‘ master engineer’ twice a year. A 
few years later the serious loss of life resulting from 
boiler explosions on board ship caused a committee 
to.enforce a more rigid compliance with the rules, 
and from this arose the machinery surveys which 
now constitute so important a feature of the society’s 
operations. In 1874 the Committee decided to ap- 
point engineer-surveyors, and secured the services 
of Mr. William Parker as the chief of that service. 
At the present time the statf consists of one chief 
engineer-surveyor with two assistants, twenty engi- 
neer-surveyors, and seven ship and engineer-sur- 
veyors, allof whom are exclusively the servants of 
the society, while there are ten engineer-surveyors, 
and sixteen ship and engineer-surveyors in foreign 
ports, not exclusively employed by the society. To 
show the work undertaken by the society in this 
branch it will suttice to state that in August, 1878, 
there were 246 sets of engines and boilers being 
constructed under special survey. . In the same 
month, in 1879, there were 126, in 1880 there were 
292, in 1881 there were 401, in 1882 there were 
456, and in 1885 there were 424. Besides these, 
there are at all times a large number of new boilers 
being made to replace those worn out in old vessels. 

The requirements of our space compel us to hurry 
over the remainder of this most interesting history. 
The first application for the classing ofa steel vessel 
was made in 1862, and was refused. In 1864 the 
Viceroy of Egypt’s yacht of 2400 tons was built 
partly of steel, and the Committee consented to a 
reduction in the steel scantling of one-fourth, as com- 
pared with iron, and in 1866a ship of Barrow steel, 
with material two-thirds of the usual sectional area, 
was classed as ‘‘ Experimental.” After one or two 
other attempts the matter dropped until 1877, when 
the question came prominently to the front again, 





and after a searching inquiry by the society's 
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officers, the conditions under which steel could be 
accepted were formulated. The following is an 
account of the tonnage built of steel under inspec- 
tion during four years. 


Year. | Steel Ships. Steel Steamers. | Total Tonnage. 





tonnage. 
1,342 
3,167 
12,477 
15,703 


tonnage. 
34,031 
39,240 

113,364 

150,725 


1880 
1881 
1882 
1883 


35,373 
42,407 
125,841 
166,428 

It has already been remarked that a column con- 
taining ‘‘ the feet of the draught of water” appears 
in the third earliest copy of the Register extant. 
The subject seems to have dropped until 1870, when 
it was partially revived, and in 1874 it was decided 
that every awning-decked vessel should be marked 
with a load line. At this time Mr. Martell was 
engaged in preparing tables of freeboard based on 
the principle of every vessel having a certain amount 
of surplus buoyancy. So great was the undertaking, 
that it was not until August, 1882, that these tables 
were approved and issued. 

In the autumn of 1882 the representation of the 
outports was again discussed, and a further altera- 
tion of the constitution of the committee resulted, 
the members being raised from 41 to 50, dis- 
tributed as follows: London, 26; Liverpool, 8; 
Glasgow, 4; the Tyne, 3; Hartlepool, Stockton, and 
Middlesbrough, 2; Sunderland, 2; Cardiff, New- 
port, and Swansea, 1; Leith and Aberdeen, 1 ; 
Greenock, 1; Hull, 1; and Bristol, 1. Constant 
alterations have been made in the Register Book. 
In 1874 all British ships of 100 tons, whether 
classed or unclassed were inserted; two years 
later an alphabetical list of owners was added, and 
the latest feature is a list of all dry docks and patent 
slipways in the world. About 8000 reports are re- 
ceived from the surveyors per annum and are con- 
sidered by a committee which meets twice a week. 
There are on the register 195 vessels over 3000 
tons; of these 14 are above 5000 tons, and 62 are 
above 4000 tons. 

This brings us to the close of our history, and it 
only remains to name some of the men who guided 
the proceedings of the society so successfully. The 
oftice of chairman was filled by Mr. Thomas Chap- 
man from 1835 to 1881, his election following year 
by year until his age counselled retirement. Then 
his place was taken by the present chairman, Mr. 
W. H. Tindall, the son of the late Mr. W. Tindall, 
who was a member of the committee at the forma- 
tion of the society. Among the officers we find 
the names of Mr. N. Symonds, Mr. Charles Graham, 
and Mr. G. B. Seyfang, as secretaries. Mr. G. 
Bayley was the earliest of the principal surveyors. 
He was followed by Mr. A. F. B. Creuze, F.R.S., 
and at his death the post was filled jointly by Mr. 
J. H. Martin and J. Ritchie. Mr. Waymouth 
followed them, and when he became secretary Mr. 
Martell took the office. In 1874 Mr. Parker was 
appointed to be the head of the newly-formed 
engineering department. 

That the growth of the society’s business has 
been co-extensive with the perfecting and extend- 
ing of its organisation is evident when it is stated 
that the shipping built under its inspection in the 

‘United Kingdom and elsewhere during the last few 
years amounts to : 


In 1879 
1880 
1881 


tons. 
521,338 
517,664 
757,802 

1882 682 989,002 

1883 848 5, :1, 116,555 
While out of the total number of merchant vessels 
built in the United Kingdom during the same 
period, including those of every type and nationality, 
about 90 per cent. have, on the average, been sur- 
veyed and classed by the society. 


501 vessels of 
480 


582 


” 
” 








THE PHILADELPHIA ELECTRICAL 
EXHIBITION.—No. V. 
By J. C. B. Woopzury, Boston. 


THE telegraphic display lacks some of the cha- 
racteristics essential to form a representative display 
of the American telegraph systems, although the 
most important of them are exhibited, but not 
always in operation. In the exhibit of the United 
States Patent Office, which has been previously 
referred to, there are models of telegraphic instru- 
ments which possess the interest due to pioneers, 
as well as those of inventions of subsequent com- 





mercial importance. When one considers the signi- 
ficance which would be attached to operating lines 
equipped with these forms of telegraph, it must be 
confessed that, as a whole, the art of telegraphic 
communication is not as completely represented as 
the magnitude of such interests would lead one to 
expect. 

The exhibit of Mr. Edison contains examples of a 
great number of telegraphic instruments devised by 
this fertile inventor, embracing duplex, quadruplex, 
harmonic, and automatic telegraph instruments ; 
the embossing instrument for retransmission of 





messages ; the printing and the autographic tele- | 


graph ; besides several forms of stock printing 
telegraph. Elsewhere is an exhibit of the har- 
monic telegraph of Professor Elisha Gray. The 
Baltimore and Ohio, and the Western Union Tele- 
graph Companies, both have commercial offices in 
the building. 

The synchronous multiplex system of Mr. Patrick 
B. Delaney represents an entirely different method 
of transmission from either the harmonic or the 
duplex and quadruplex systems, now in common 
use on Morse telegraph lines. By this system six 
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messages may be sent at the rate of fifty words per | ing 


minute over any ordinary telegraph circuit, and 
twelve messages may be sent at the same time, if 


not more than twenty words per minute are sent by | 


each operator. 

Mr. Delaney has accomplished this result by 
giving to the wire twenty-two impulses three times 
every second, and these may be collected so that 
each operator has the use of thirty-six impulses 
every second at equal intervals, and these impulses 
are faster than any operation in opening and closing 
a Morse key in transmitting that alphabet, 

Mr. Delaney has arranged his device so that these 
impulses shall all act on the relay of the receiving 
operator in the same direction, by using a relay 
with a polarised or magnetised armature and using 


a double battery on the line, so that closing the key | 


sends the armature in one direction, and opening 
the key closes a back contact and sends the arma- 
ture in the opposite direction. In this manner the 
series of impulses occurring, for instance, during the 
transmission of a letter / in the Morse alphabet, 
simply hold the relay points closed through the 
sounder circuit, and produce merely a long dash 
instead of a series of dots, as would naturally be 
expected. 

The apparatus by which this regular succession 
of impulses is sent through the circuit is simply a 
revolving disc divided into segments over which a 
revolving arm sweeps. This arm is provided with 


| whose 





an arrangement which insures that it shall revolve 
in exact conformity with the arm on similar discs at 
the other end of the line, which is in contact with 
corresponding segments at the same instant, 

This is accomplished on the principle of the 
phonic wheel of M. Paul la Cour, of Copenhagen, 
and consists of a motor for turning the arm, and a 
method of accelerating or retarding this motor, if 
at any point the two revolving arms at extreme 
ends of the line are not simultaneously in identical 
positions. The motor consists of a toothed wheel 


| of soft iron, close to which is a magnet, in circuit 


with a breaking point, operated by a tuning-fork. 


| This tuning-fork, besides opening and closing the 


motor circuit, also opens and closes a circuit which 
keeps it in vibration, and it is to this arrangement 
that the synchronising device is applied. This 
will be seen by referring to the engraving below, in 
which are represented two stations at any distance, 
connected by the line Q Q. 

The telegraph station at one end of the line is re- 
presented by X and that at the other terminus by 
Y. D represents the motor magnets whose circuit 
extends through the battery D! to the break- 























points on the tuning-fork y, and thence 
the wire is completed through the return wire 4. 
The point y' on the prong of the tuning-fork is in 
circuit with the battery LB and the magnet A, 
pole-pieces are provided with adjustable 
screws a”. If the arm EF? at the disc in station X 
is ahead of the arm F? in station Y by one segment, 
it will reach segment No. 10 on the disc at station 
X, when the arm on the disc at station Y has only 
reached segment No. 9, then there will be a circuit 
closed through the line/, at station X, to the relay U, 
thence to ground, and thereby through line battery 
K? and switch M to segment No. 9 at station Y. 
The relay U, in closing, opens the circuit through 
relay V and battery 1. When the relay V opens, it 
closes the circuit through the line v and into the 
resistance S; thereby increasing the amount of 
current thrown into the magnets A, which keep the 
tuning-fork B B in vibration, thus producing an 
increase in the amplitude of the vibrations of the 
tuning-fork and slightly diminishing the rapidity of 
its vibrations; and this reduction in the rate of 
vibrations acts upon the motor D in a corresponding 
manner. 

If the arm in F° in station Y is in advance of that 
at station X, the same action occurs at segment 
No. 10 at the lower side of the disc as represented 


‘at station Y, except that the motor at Y, instead of 


the one at X, is acted upon, and both of these cor- 
recting impulses may be given at segments 60 deg. 
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on each side of the segments used for purposes of 
illustration. 

If the arms are in identical positions on either 
respective discs, the blackened segments, num- 
bered 10, are touched instead of those num- 
bered 9, and these are ‘‘ dead,” that is, have no 
circuit attached to them, and consequently no 
correcting impulse is given. The blackened segments 
merely leave the correcting line open as long as the 
arms are simultaneous, and serve no other purpose, 
but the surface of the disc contains in addition to these 
segments and the six adjoining ones, seventy-two, 
which may be used for the transmission of impulses, 
and between each of these there is a segment con- 
nected directly to the ground, for the purpose of 
discharging all surplus charge, static or otherwise, 
and earth currents, in order to clear the line between 
the impulses transmitted over it. 

The method of applying this system to Morse 
circuits for high-speed transmission is to connect 
every sixth segment on the dise together, thus giv- 
ing twelve impulses from that source during each 
revolution of the arm; as these arms revolve three 
times per second, the operator receives the use of 
the line thirty-six times per second, the breaks in 
the line occurring with so much greater rapidity 
than he can open and close his key, that the prac- 
tical result of the operation of transmission is 
identical with that of a continuous current for con- 
stant use. 

If the speed of transmission is as low as twenty 
words per minute, it will suffice that every twelfth 
segment be connected together. It is unnecessary 
for the operators to confine their work to this speed; 
the rates cited above refer only to the maximum 
speed advisable to be used. The line can be used 
both ways, by connecting some segments in series 
of six and others in series of twelve, and a printing 
telegraph can be used at either end of the line if it 
receives the benefit of only one segment to each 
revolution of the discs. It is found in practice 
that a speed of four words per minute can be ob- 
tained from the use of one segment on the disc. 

This apparatus will allow the same telegraph 
wire to be used for three fast Morse circuits, two 
slow Morse circuits, six printing telegraph circuits 
at aspeed of eight words per minute, and twelve 
printing telegraph circuits at a speed of four words 
per minute, all working on one telegraph line with- 
out interference or interruption with each other, as 
long as the line is complete. This is no theoretical 
assumption, as such a line, about fifty, miles in 
length, is in practical operation between Boston and 
Providence. Another advantage pertaining to this 
system, is the safety against theft of messages, for 
if any form of sounder is inserted in the line, or 
the wires of a hand telephone placed near the line, 
the abstractor would only hear a confused jumble 
of sounds, and not those pertaining to the messages 
of any single operator. If a system of apparatus, 
similar to those used at the terminals of the line, 
were inserted in the line, no results could be ob- 
tained, for it would prevent the instruments at the 
terminals of the line from being synchronised, and 
thereby stop all transmission of messages and 
thereby give an indication of some interference 
with the line. 

The Delaney system of synchronous-multiplex 
telegraphy in its ingenuity of design and simplicity 
in practical operation, constitutes an advance in 
telegraphic science, which is capable of practical 
application. 





ELECTRIC LIGHTING AT THE INTER- 
NATIONAL HEALTH EXHIBITION. 
No. X. 

A CONSIDERABLE number of the electric lights at 
the Health Exhibition, particularly those of the 
Jablochkoff Company, are inclosed in lanterns glazed 
with glass designed by Mr. A. P. Trotter, of No. 7, 
Furnival’s Inn, E.C., to give a uniform distribu- 
tion of light. This glass has a grooved or corru- 
gated surface on both sides, the lines on the outer 
surface running horizontally, and those on the inner 
surface vertically. The sections of the corrugations 
are such that light from a luminous point within the 
lantern is uniformly distributed over a given cir- 
cular area of floor, the larger portion being deflected 
towards the edge of the ring which would naturally 
be the worst lighted, and comparatively little being 
thrown into the centre, which is usually un- 
pleasantly bright. When using naked lights, or 
lights inclosed in ordinary globes, a given spot in 
the area below is illuminated inversely as the 
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square of its distance from the light, and directly as | 
the reverse of the angle of incidence. This law | 
may be represented graphically by a curve (Fig. 1), | 
whose ordinate at any point of the base is a measure | 
of illumination at that point. Taking the length 
AB, representing the degree of illumination on that 
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Fig. 1. 


ments of the lamp, if the source of light be one- 
seventh of the diameter of the area above the centre, 
the inclination of the limiting ray will be 
74 deg. 12 min. ; the horizontal ray has, therefore, 
to be deviated through 15 deg. 48 min., and the 
other must be deviated, in the manner explained 
above, towards the proper point of the 
area. The required deviation of the 
rays can be most readily produced by 
making the glass lantern in the shape 





a > er a é 
point of the plane nearest to the source of light, 
as unity, the degree of illumination at any point 
C cos 0 

A C? 


y" (2 2 5 taking B as origin, and the solid 


= cos*é; the equation to the curve is 


contents of the figure of revolution of the curve 
about A B is 27. 

If it be assumed that the circle to be illuminated | 
from a given luminous centre have a diameter | 
equal to seven times the height of the light from 
the ground, then the degree of illumination at any 
point will be represented by the height of a cylin- 
der whose diameter is seven times its length, and 
whose volume is equal to that of the said solid of 
revolution. This is 0.163. That is at any point 
on the area, the illumination will be 0.163 of the 
maximum of the ordinary distribution. Under 
ordinary circumstances the illumination falls off so 
rapidly that at a distance from the foot of the 
post, equal to three-quarters of its height, it has 


decreased by one-half ; at an incidence of 45 deg. on | 


the ground there is 0.353, and at a distance of twice 


the height of the lamp, there is but 0.0316 of the | 
maximum. In considering the problem of effecting | 


a uniform illumination, it was assumed by Mr. 
Trotter that the light was emitted from one cen- 


|say twenty, 


|each ray is determined, so that, 


of an inverted cone, for by the refrac- 
4 tion at the first or inner surface, the 
upper rays are deflected downwards and the lower 
rays upwards within the substance of the glass. 
Taking a right-angled cone, the horizontal ray 
has an incidence of 45 deg., and the angle of 


|the prism necessary to produce a deviation of 
|15 deg. 48 min. with this incidence, is 24 deg. 


30 min. (u=1.51). Taking a number of rays, 
emanating at equal angles with 
each other, incident on the inner surface of the 
cone at known angles, the refractory angle from 
on leaving 
the glass, the tangents of their inclinations to 
the vertical are in the relation of the square roots 
of the natural numbers. A polygonal figure is 
thus found, and from this the curve to which 
it approximates—as the number of pencils is 
made infinitely large—is drawn (Fig. 4). To put 
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tral source, and that the area to be covered was | 


circular. Suppose such an area to be divided into 
annuliof equal area ; the radii being as V1: V2: 
/3, &c., the same quantity of light has to be 
directed to each annulus. Hence the rays, ema- 
nating at equal angles with each other, must be so 
refracted that the tangents of these new inclinations 
to the verticalareas ./1: ./2: ./3, &. (Fig. 2). 
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In 1802 Smethurst and Paul patented a reflector 
to utilise light from a lamp which would other- 


wise be lost, and to distribute it over the whole | 


area to be illuminated, in such a way that the total 
illumination due partly to the direct rays and 
partly to the reflected rays, should be uniform. To 
do this a curve (Fig. 5) can be constructed with 
| 
|< 
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reference to a focal origin, and a reflector generated 


by the revolution of this curve about a vertical | 


axis passing through this focus. The combination 
of this with a hemispherical reflector below the 
light, is a solution of the problem, but is not worth 


while putting into practice on account of the serious | 
loss from absorption in the best reflecting material ; | 
neither is it possible to illuminate satisfactorily the | 


more distant parts of the area by merely reflecting 
thither the otherwise useless rays. 

Dealing with the problem by refraction, consider- 
ing one vertical plane, and considering only the 
rays passing in directions below the horizon, the 
simplest method is to direct the rays making large 
angles with the vertical towards the more distant 
parts of the area to be illuminated, and those 
making small angles with the same to the more 
central parts of thearea. Neglecting the rays which 
make less than 15deg. with the vertical, as they 
are generally obstructed by the mechanical arrange- 


this in a practical form, to avoid excessive thickness 
of the glass, prismatic zones would be formed, as in 
the polygonal lenses of Brewster, &c., each zone 
having the curvature of the part of the vertical 
curve to which it corresponds. 

There are two important disadvantages attending 
this method. First, the light received at any point 
on the illuminated area is admitted from a corre- 

| sponding point on the glass, and is, therefore, as 
dazzling as a naked light ; secondly, if the light be 
not emitted uniformly from the source, as in the 
case of most arc lights, there will be a correspond- 
| ing inequality of distribution. 

The system adopted has been to form a number 
| of prismatic zones, of such curvature that light 
| passing through each is distributed in the required 
| proportion over as much of the area as is possible, 
| without so near an approach to the critical angle 
as to incur risk of chromatisation or of total internal 
reflection. These prisms are formed at } in. pitch 
on the surface of a sheet of glass by a peculiar 
process of moulding or pressing. Ten panes of this 
glass go to form a right-angled inverted cone having 
a base 2 ft. Gin. in diameter (Fig. 5). A smaller 


= 











pattern for use with incandescence lights is a cone 
12 in. in diameter made in one piece. The calcu- 
lation for these prisms were made graphically 
| thirty times full size, as an example. The figure 
| of the uppermost prism is found as follows: The 
| width being small compared with the distance from 
the focus, the rays are assumed to be parallel. The in- 
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cidence in this case is 45 deg. (Fig. 6). The glass used 
has a refractive index of 1.51. The internal deviation 
will be 17 deg. The series tan @, calculated to the 
nearest 15 min. for a series of 25 angles, the limit 
being 17 deg. 45 min., is, 0 deg., 35 deg. 15 min., 
45 deg., 50deg. 45 min., 57 deg. 45 min., &e. It 
is required to deflect one of each of the 25 rays to 
one of these angles respectively. The first ray 9 is 
beyond the power of the glass ; the second, 35 deg. 





45 deg., requires an angle of 64 deg. 45 min. as the 
angle of the prism; the next, 54 deg. 45 min., 
requires an angle of 57 deg., and so on for each of 
the series. The angles are set out, and the curve, 
to which the resulting polygon is approximate, is 
drawn. Fig. 6 shows a series of sixteen of these 
curves, called distribution curves, corresponding 
to rays making angles of 89 deg., 80 deg., 75 deg., 
70 deg., &c., with the vertical. Each curve is ter- 
minated by a surface parallel to the path of the 
adjacent ray within the glass. 

Each prismatic zone then sends light to a con- 
siderable portion of the area, and conversely, from 
any position on the area, light is received in uni- 
form quantity from a considerable number of the 
prisms, but only from one point on each. The light 
would, therefore, proceed from a row of images in 
one vertical plane. If the original immersion is 
not uniform at different angles with the horizon, 
these images will not be of uniform brightness, but 
the resulting illumination of the area will be un- 
affected. Such an arrangement would afford little 
improvement on the one first described, as far as 
its dazzling appearance is concerned. To meet this 
a series of vertical flutings is produced on the inner 
surface of the cone, as in ships’ lanterns, and the 
section of the flutes isacurve. The same result 
might be obtained by combining the two series of 
curves to form lenses, whose figure would be gene- 
rated by a distribution curve sweeping through a 
dispersion angle. 

The glass is produced by Messrs. Moore and 
Co., of South Shields. Each pane for the 2 ft. Gin. 
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lantern is 14 in. long by 8 in. at the top end, taper- 
ing to 2 in. at the bottom. A complete section of 
it is shown in Fig. 7. Ten of these go to form the 
cone, 





Diffusion of light may be produced by forming a 
series of small lenses (Fig. 8) of a certain figure, or 
by two series of flutings, one on each side of the 
glass at right angles. The light, as seen from any 
point, is then spread out into a sheet of images of 
the actual light. On an 18 in. globe some 6000 
points of light would be seen by using lenses or 
tlutings of } in. pitch. Each of these points would 
be golsoth of the power, but of the same intensity 
or quality as the light itself. The loss by absorption 
of such a shade is only 10 to 15 per cent., as against 
40 to 60 per cent. in ground or opal glass. The 
uniformly diffusing curve is obtained by drawing 
(say) ten lines representing ten parallel rays. One 
of these passes directly through the glass ; the next 
is to be deflected through (say) 5 deg., the requi- 
site refracting angle is found and set, the next ray 
is to be deflected through twice this amount, and 
the next through 15 deg., until the critical angle is 
approached. The curve to which the resulting 
polygon is an approximation is the curve required. 
For the purpose of diffusion only a compound 
curve, operating by total reflection and refraction, 
has been designed (Fig. 9). This gives a uniform 
diffusion through about 150 deg. This must be 
used on the exterior of the glass and cannot well be 
combined with the distributing system. The use of 
lateral diffusion in the distributing lanterns is not 
limited to the mere agreeable softening of the light, 
but by suitable disposition of the flutings the light 
can be so concentrated as to illuminate a square or 
triangular-shaped area, a modification of the latter 
being specially adapted for street lighting (Fig. 10). 








The engravings illustrating Mr. Trotter’s system 
are reproduced by permission from the Proceedings 
of the Institution of Civil Engineers. 








THE WESTINGHOUSE BRAKE. 

THE prominence which has of late been given to 
the question of efticient brakes renders any au- 
thentic evidence on the subject of interest. In our 
number of July 11 appeared the report of Mr. T. E. 
Harrison, engineer-in-chief of the North-Eastern 
Railway, on the Westinghouse brake, which after 
some seven or eight years experience, Mr. Harrison 
found left nothing to be desired, there being, it ap- 
peared to him, no point ‘‘in the principle and 
arrangement of the Westinghouse brake, as now in 
use, requiring alteration.” That such experience is 
not confined to this country alone, may be seen by 
a perusal of a report on the same subject made by 
the Western Railway Company of France, and a 
translation of which we publish on page 408 
of the present issue. The Western Railway Com- 
pany’s knowledge of the brake dates from the year 
1877, when they first began to fit their trains, 
and the results were so encouraging in every 
way that the equipment of the stock has been 
steadily proceeded with, until on the Ist of Sep- 
tember last there were 453 engines and 3072 
vehicles provided with the Westinghouse brake. The 
report states that the Western Company made their 
choice of the Westinghouse brake, because they found 
it contained ‘‘ the best possible elements for securing 
thorough efficiency.” It would be well for the 
public if certain companies in England would make 
‘thorough efficiency” the real test of a brake, and 
leave personal prejudice out of the question. It is 
not without interest at this moment to recall the 
fact that the French Minister of Public Works 
adopted what are virtually our Board of Trade 
recommendations, so that certain railway authori- 
ties in this country would have found their obstruc- 
tive propensities quite as foreign to the general feel- 
ing in France as they are to that of England. The 
Western Company draw particular attention to the 
fact that ‘‘there has been no case in which the 
brake failed to act when wanted,” a result, they go 
on to say, ‘‘ which was only to be expected on account 
of its automatic principle ;’ and further, ‘‘ our 
company cannot but congratulate themselves as to 
the choice they have made, since the results obtained 
have been most satisfactory both in regard to the 
increased security, as well us the advantages in 
the working of the traffic which result from 
its use.” The tendency of an automatic brake 
to occasionally apply itself when not wanted 
was, as usual, found on the Western Railway, but 





experience has led to such cases almost disappearing, 
and the report in question wisely draws attention 
to the fact that such incidents forcibly prove the 
great advantage of automatic action, by acting as a 
tell-tale of its state of efficiency. The brake is 
thus always ready when wanted, and owing to this 
certainty of action there have been many accidents 
prevented on the Western line, details being given 
of no less than forty-two of the- most important 
which have been recorded. 

This interesting document concludes by pointing 
out that alast advantage of the Westinghouse brake 
lies in the fact that it affords the means of a perfect 
signalling communication between passengers, 
guards, and driver, which without adding any new 
coupling between the carriages answers its purpose 
completely, and affords increased protection at a 
very slight cost. The more information which 
comes to hand regarding the various brakes, only 
confirms the position we have from the first taken 
up, that there is practically no choice in the matter, 
and that there is at the present time only one 
brake fit for general adoption. 


NOTES. 
DeatH FROM LIGHTNING, 

AT a recent congress of German medical men, 
held at Magdeburg during the end of September, a 
paper was read by Herr Heusner on the effects of 
lightning stroke on human beings, and the author 
showed that when the lightning discharge passed 
through the skin its passage was much easier, that 
is to say the internal organs are much more con- 
ductive than the epidermis. ‘This fact was pretty 
well known, but it is not so well known that the 
brain and spinal cord are apparently conductors, 
and hence a lightning stroke on the head does not 
materially injure the brain beyond shattering the 
nerves, and causing temporary derangement. Most 
persons struck by lightning do not remember any- 
thing about the stroke ; but others describe a sen- 
sation such as would be caused by their being 
struck a heavy blow, and some have likened the 
shock to what they would be supposed to feel if 
turn into small pieces. The subject is an obscure 
one, but happily it is now beginning to engage the 
attention of physiologists as well as physicists. 

Arrican Rartways. 

A line from the east coast of British South 
Africa, at East London, isnow within 55 miles of 
its ultimate present destination, Aliwal North, on 
the Orange. The line now passes through the dis- 
tricts of East London, King Williamstown, Queens- 
town, and the south end of the Albert district, its 
total length being about 230 miles. <A short flat of 
about six miles, after leaving Sterkstroom, is ter- 
minated by what is known as Bushman’s Hoek, 
which must be surmounted to reach the steppe 
upon which Molteno is situated, 73 miles beyond 
Queenstown. This is accomplished by a cutting 
seven miles long from the foot to the highest point. 
he gradient in parts is 1 in 40. From Molteno 
there is an easy section to Burghersdorp, 17 miles, 
and to this point the line is expected to be opened 
by December. After this there remains but a link 
to Aliwal, 37 miles further on, and then the eastern 
trunk line will be completed. Molteno is 175 miles 
from De Aar, and 246 miles from Hopetown. It 
is thought that it will soon be found desirable to 
construct a section between the trunk lines, and to 
extend the line from Molteno to Naauwpoort. This 
will place the diamond fields in direct communica- 
tion with the Stormberg coal mines. The Border 
line, as at present constructed, runs through some 
of the richest mineral and grazing districts of the 
Cape Colony, and it has been completed thus far 
with promptitude, taking into account the parti- 
cular difficulties of the working. A bridge of two 
spans of 75 ft. each crosses the Lessegton, and a 
bridge of similar size crosses the Hex. 


Sr. Pererspurc Maritime Canat. 

This canal, which has just been completed, is in- 
tended to enable ships of large tonnage coming from 
abroad to reach the port of St. Petersburg direct, 
and to take in cargoes there, without having re- 
course to the hitherto inevitable transhipment at 
Cronstadt. The canal extends from Goutouiew on 
the Neva, as far as the small roadstead of Cron- 
stadt. A branch has been excavated along the 
Pontilow Railway in the direction of the Catherine- 
hof, an arm of the Neva. The Neva has also been 
dredged to meet the requirements of the Russian 
navy, between the canal and the source of the 
Catherinehof, The length of the canal is 17? miles, 
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and the length of its branch is 2} miles. The bed 
of the Neva has been dredged for a distance of 
5333} ft. The canal and the dredged portion of 
the Neva have a depth of 24} ft. The depth of the 
branch varies between 17} ft. and 234 ft. On the 
portion of the canal which is protected by em- 
bankments, the width of the base is 213 ft. for the 
first four versts from the Neva. This width is carried 
to 2755 ft. for the next 3} miles, and to 3554 ft. 
for the remainder of the canal, which is the portion 
of it which is not protected by embankments. The 
work of excavating the canal was almost entirely 
carried on by means of nine dredgers. The im- 
perial order prescribing the construction of the 
canal, was signed June 1, 1874, but the works were 
not actually commenced until September, 1878. 
Water was admitted into the canal in the presence 
of the Emperor Alexander III., November 12, 
1883 ; but it is only recently that the canal has been 
finally made available for the passage of vessels. 
The works of the canal cost altogether 1,642,4641. 


AUSTRALIAN TELEGRAPHY. 

Western Australia is engaged in constructing a 
line of telegraph along about 700 miles of its coast 
line, from Northampton to Roebourne, the object 
being twofold, viz., first to establish speedy means 
of communication with the settlements near Roe- 
bourne ; and secondly, to induce an English com- 
pany to run a cable to North-West Cape from Java. 
The first and most difficult section, from Northamp- 
tun to Hamlyn Pool, a distance of 140 miles, has 
just been completed ; of this, for 115 miles, the 
line runs over heavy sand plains and hills, and as, 
unfortunately, it had to be constructed in the sum- 
mer, it has proved a trying task for man and beast. 
Mr. Carey has been intrusted by the Government 
with the charge of this most important work. His 
staff consists of Mr. Parish (overseer), and a light 
survey party, with which he keeps in advance, 
pegging out the route for the line, himself return- 
ing from time to time to inspect the line, while Mr. 
Parish, the Government overseer, is closely watch- 
ing the construction on behalf of the Government to 
see that the specifications are carried out. The 
transport consists of 20 horses, 2 wagons and 
wagonette, and 30 camels, recently purchased in 
South Australia at the suggestion of Mr. Kean. 
With the camels there are five Afghan drivers 
thoroughly broken into this work. A ketch of 
about 70 tons follows the party along the coast, 
laying poles, stores, and water at all available land- 
ing-places. The working party consists ‘of white 
men and Chinamen, 15 in all. The poles used on 
this line are iron; they are in two sections ; the 
short section is 4 ft. 6 in. long, and is supposed to 
be driven into the ground where practicable, or, if 
the ground is too hard, inserted in a hole bored by 
an auger. The use of the auger, however, was 
found to be a slow and tedious process and was 
abandoned for the spade in both hard and soft 
ground. The socket once in, the long section is 
lifted up and dropped into the socket, cement being 
then poured in to bind them together. 


H.M.S. ‘f AGAMEMNON.” 

This vessel, which is an armoured citadel turret 
ship of the Inflexible type, has recently been ordered 
to proceed to the Mediterranean. She has been 
hurriedly prepared for sea service after being nearly 
nine years in process of construction and undergo- 
ing alterations and modifications of various kinds. 
Her estimated cost has been enormously exceeded, 
and we recommend any member of Parliament who 
wishes to learn something really worth knowing of 
how money is spent upon our ships of war, to move 
for a return of the estimated and actual costs of all 
the ships recently added to the Navy, with the cost 
also of alterations and additions made to the vessels 
now in progress. This information would show 
how much of the present wasteful expenditure is 
caused. The Agamemnon is one of those vessels 
which has enormously exceeded her original esti- 
mates, and has been nearly nine years building 
instead of the four—the time at first estimated. 
It may be supposed by some that an approximation 
to perfection is reached as a result of all this vast 
expenditure of time and money. This is not the 
case, however, with the Agamemnon. She is going 
upon active service with steering power so defective 
as to make her a terror to her ofticers and dangerous, 
in some circuinstances, to herself. Her movements 
are of a very erratic and uncontrollable character, 
and she cannot be kept properly in command by 
the helm. Steering is one of the most important 
qualities for a fighting ship to possess, and consti- 





tutes one of the prime elements of efficiency. The 
Agamemnon is being sent upon active service with 
this essential quality disgracefully and dangerously 
deficient. It is said that if the officers find that 
they can do nothing with her she is to put into 
Malta for alterations. How can Malta do what 
it has been impossible to dohere in nine years? or 
if not impossible, why was it neglected here? The 
cause of the defective steering is plainly to be seen 
in the form of the stern, which is so ingeniously 
contrived that the water is prevented in almost 
every possible manner from properly acting upon 
the screws and rudder. We commend a study of 
this stern to naval architects as an example of what 
should be avoided in designing the after part of a 
ship. A model should be obtained for every naval 
museum. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 17, 1884. 

As to the actual business done, there is very little 
improvement in the American iron trade, but the re- 
sult of the Ohio elections, which is regarded as a sure 
indication of a Republican victory in November, and 
consequent continuance of protection, has imparted 
new life and hope to the trade, which was drooping 
and spiritless. Even the most sanguine do not expect 
any great activity or material advance in prices this 
year, but a steady improvement is looked for, and a 
gradual steadying of prices. It is admitted by the 
most reliable authorities in the iron trade that the de- 
pression is reported to be much greater than it really 
is; that, in reality, as much pig iron is being made 
this year as last, and, of course, it is going into con- 
sumption, as there are no stocks on hand anywhere. 
The decline in railway construction has undoubtedly 
had a very depressing effect on the iron trade, but 
most of the dulness is to be attributed to the fact that 
productive capacity has been too rapidly extended, 
and too much material is being made. Prices have 
not declined any farther, and in some directions a 
little more steadiness is reported. Steel rails have not 
advanced farther, as buyers have not much confidence 
in the upward tendency, and, when 29 dols. to 30 dols. 
for small lots was reached, they refused to place orders, 
which has resulted in makers lowering their views a 
little, and to-day small lots are to be had at 29 dols. at 
mill, and large lots at a little less. Buyers do not like 
even these prices, and are offering 27.50 dols. to 28 dols. 
for large lots, and some good orders are likely to be 
placed at these figures. Pig iron is in dull request in 
all markets ; a few large sales of the finer makes were 
closed here a day or two ago, but there is no 
active demand. Prices are as usual, from 19 dols. to 
21 dols. for No. 1 foundry grades, and from 17 dols. to 
17.50 dols. for special makes of n.ill iron, with lower 
prices quoted oninferior makes. Requirementsforseveral 
large engineering enterprises are in sight, but specifi- 
cations are not yet given out, and nothing is being 
done except in a retail way. The mills on bridge and 
building iron are well supplied with work for a short 
time, but many of the plate and bar mills are very 
short of business. Foreign iron is not selling here, and 
is reported dull and weak in all markets. At the 
monthly meeting of the Franklin Institute, on the 
Ist inst., the report of the Director-General of the 
International Electrical Exhibiticn was read, showing 
that, where no profit had been looked for, the Institute 
would have a clear 10,000 dols. in hand, after paying 
all expenses. ‘Two hundred and eighty-five thousand 
persons visited the Exhibition, which has been pro- 
nounced a grand success. The International Naviga- 
tion Company, owning and operating the Red Star Line 
of steamers between Antwerp and Philadelphia, and 
Antwerp and New York, has purchased the American 
line steamships, four in number, and will run them 
under either the English or Belgian flag, owing to the 
advantages thus to be gained. These vessels, the Ohio, 
Indiana, Illinois, and the Pennsylvania, were built 
principally at the expense of the Pennsylvania Railroad 
Company, and cost about 2,500,000 dols., but being 
smaller than the English ships with which they were 
in competition, and beingrun at greater expense, they 
long since ceased to pay, and the Pennsylvania Rail- 
road Company grew tired of bearing losses on them. 
The anthracite coal companies have announced that 
they will suspend work in the entire region during 
the first week in November, and the first and last week 
in December, owing, to the backwardness of demand. 
Prices are well maintained, and with all the restriction 
which has been effected this year, the production falls 
but little more than a million tons short of the produc- 
tion for the same time last year. 








THE FOUNDATIONS OF A ROMAN BRIDGE 
IN THE RIVER TRENT. 

In the ccurse of carrying out large dredging and other 
works for the improvement of the Trent Navigation, which 
connects Hull, Grimsby, and Goole by water with Bir- 
mingham and the Midland Canal system, a most interest- 
ing discovery has been made, and one which seems likely 





to receive more than an ordinary share of attention from 
antiquarians and historians. 

On the passing of the Trent Improvement Act last 
spring the Navigation Company commenced operations in 
a reach of the river lying between the villages of Celling- 
ham and Cromwell, north of Newark. Near the former 
of these is supposed to be the Roman station of Crocolana, 
and the latter is given by Carlyle as the nursery of the 
Cromwell family. 

The works in progress include a large amount of dredg- 
ing, the quantity of material already removed from the 
river bed amounting to some 50,000 yards, and it was 
during this operation that the workmen came across what 
had been formerly mistaken by Trent boatmen for a 
sunken barge or keel, but what proved on further probing 
and careful examination to be the pier of an old wooden 
bridge. About 40 ft. or so closer to the north bank 
another of similar appearance was found, and it is pre- 
sumed there are six or seven of these piers forming the 
whole bridge. 

A decision was come to by Mr. Rofe, engineer-in- 
chief, to blow up the two piers obstructing the navigable 
channel with dynamite; this was done carefully and 
effectually under the superintendence of Mr. Whieldon, 
surveyor to the company, and Mr. Johnson, of Tower- 
street, Dudley, acting for the Explosives Company, 
Limited, of St. Swithin’s-lane, E.C. 

As this “‘ record of old time” lay in mid-channel 4 ft. or 
5 ft. under water with a strong current running, it was 
fully expected that holes would have to be drilled into the 
solid masonry, and the shots fired by electricity from the 
shore. This being a very tedious and expensive method, 
Mr. Johnson decided to try much easier but still more 
risky means. The dynamite having been made up into 
waterproof packages of 10 1b. each, the operator with 
surveyor and assistants started in a small boat guided by 
ropes from each side of the river to the scene of action. 
On arriving immediately over the old foundation which 
was found to be diamond shaped, a charge was lowered on 
to the one end ; all being ready the fuze was lighted and 
the boat drawn rapidly down the river out of harm’s way. 
Inspection proved that the old foundations had been hit 
very hard. Another heavy charge was then placed in the 
centre and exploded in a similar way, bursting the whole 
structure, and throwing up an immense cone of water, the 
falling spray from which was driven by the wind at least 
200 yards away. Eight shots in all were fired, the last of 
which made a clean job by blowing up the old oak centre 
baulk and crosspieces, the whole lot floating down mid- 
channel like a huge whale. In three hours eight charges 
judiciously disposed completely wrecked the remains 
of a work which has withstood the action of weather 
and water for sixteen centuries or more, and over 
which many a hard contested struggle has taken place, as 
shown by the numerous human skulls and bones which 
have been dredged up. A portion of the wood and stone- 
work was, however, afterwards recovered, and excavations 
are to be made with a view to finding and preserving 
another of the remaining piers. 

From observations previous to blasting, it appeared 
that the foundations were formed of wood set in Lancaster 
or somewhat similar stone; the oak walings and backs 
were black and hard, but mostly in good condition ; the 
mortar was still quite hard and adhesive; the walings 
were tied across through a large centre back by tie-pieces 
of wood having octagonal heads, through which wedges 
had evidently been driven to keep the structure together. 
There is room for doubt whether any similar structure of 
wood now remains in such complete preservation, although 
in Rome itself some traces of a wooden bridge, supposed 
to be either the Pons Aemilius or the Pons Sublicius, 
have been seen in the Tiber, but they do not appear tuo 
have been distinctly recognisable. 

From Ratne or Leicester the ancient Fosse-road makes 
its way through Vernometum and Margidunum, thence 
by the Trent banks to Lindum or Lincoln. Between 
Margidunum and Lindum two stations are given in the 
history of Antoninus, the sites of which have been a 
matter of some dispute amongst the learned. Of these 
two Crocolana seems to have taken up its position by 
general consent at Brough, near Collingham, and Ad 
Pontem, the other, is generally placed at Farndon. At 
first it would appear that the position of Ad Pontem 
had been solved by the discovery near Collingham, but 
the distances given by Antoninus do not there correspond, 
and the bridge now traced can only be fixed upon as 
adjacent to the station Ad Pontem by the supposition 
that Crocolana and Ad Pontem have been accidentally 
transposed in the Iter of Antonine. Local historians 
have attempted to fix the position of Ad Pontem at 
Newark and Southwell ; there are really no proofs in 
existence which go to show that Newark was a Roman 
station, but Southwell, if it was not actually the Ad 
Pontem, bears evidence of having been held by the 
Romans as an advanced post across the Trent in their 
northward advance. 

As the Romans were excellent engineers, it is probable 
they were not particular to a bridge or two across the 
Trehenta, the banks of which for commercial and other 
reasons would at that time be very populous, and the 
bridge now discovered was probably a connecting link 
between the district of Lindum and Crocolana and the 
station Ultra Trehentam (Ad Pontem, or some other) on 
the way northward. 

It may be mentioned in ccunection with these works 
for the improvement of the River Trent, a matter which 
Staffordshire manufacturers take great interest in, that 
there appears to be some possibility of an agreement 
being come to between the Navigation Company and 
the Corporation of Nottingham, who have hitherto 
strongly and rather ill-advisedly opposed the proposals of 
the company. 

The corporation are to subsidise the company, and in 
return the company are to commute the river tolls on 
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sanitary cargoes, to give the corporation an ex officio 
representative on the directorate and control of certain 
floodworks within their municipal boundary; such an 
agreement would no doubt save a most costly Parlia- 
mentary struggle and will be viewed with favour by many 
interests in the Midlands who are anxiously looking for- 
ward to improvements in our system of inland navigation 
and water carriage. 








TRIAL TRIPS AND LAUNCHES. 

On Monday, October 6, Messrs. Cox and Co., engineers 
and shipbuilders, launched from their yard at the docks, 
Falmouth, a screw tug 107 ft. by 19 ft. by 134 ft., and 
classed 100 A1. She is fitted up with turtle back aft, 
and with stanchions and beams for light teak awning to 
be fixed when she arrives at her destination in the neigh- 
bourhood of Bassein (British Burmah). She has been 
fitted by her builders with engines 22 in. and 40 in. 
cylinders, and 26 in. stroke, the valve gear being of the 
elliptic type. On Wednesday, October 22, when on trial, 
the engines indicated rather over 450 horse-power, and her 
speed, on a run of six knots, was 114 knots per hour ; the 
bunkers, which contain 65 tons, being full, and her total 
displacement rather over 260 tons. She is fitted with a 

owerful steam fire engine and salvage pump (made by 
Messrs. Shand, Mason, and Co.) capable of supplying 
four hoses. 

On Tuesday, October 21st, Messrs. Edward Withy and 
Co. launched from Middleton Shipyard, West Hartle- 
pool, an iron screw steamer named Vane Tempest, 
built to the order of the Marquis of Londonderry, and in- 
tended to trade between Seaham Harbour and Nine 
Elms Wharf, London. This is the,fifth steamer for the 
same owner. Her principal dimensions are: Length 
between perpendiculars, 184 ft. 6in.; beam extreme, 
30 ft.; depth of hold, 13 ft. 6in. She had been built 
under the personal superintendence of Mr. S. J. Ditch- 
field, Seaham Harbour. Engines of 90 nominal horse- 
power will be fitted by Messrs. T, Richardson and Sons, 
Hartlepool. 

On Tuesday, the 21st of October, Messrs. Alexander 
Stephen and Sons, Limehouse, Glasgow, launched an 
iron sailing barque named the Edinburghshire, a vessel 
of 1350 tons net register, for the ‘‘ Shire” Line, owned by 
Messrs. Thomas Law and Co., Glasgow. She measures 
236 ft. by 36 ft. by 21 ft. 


Messrs. Robert Duncan and Co., Port-Glasgow, on the 
24th of October, launched the Godavari, a steel twin- 
steamer of about 200 tons, and measuring 160 ft. by 
23 ft. 6in. by 7 ft. 6in. She has been built to order of 
Messrs. Dunsmuir and Jackson, engineers, Glasgow, who 
are to supply the engines, and is to be engaged in the 
Bombay coasting trade. 

On the same day the screw steamer Azorian, a vessel of 
900 tons, built by Messrs. Dobson and Charles, Grange- 
mouth, for Messrs. Humphreys and Co., London, had a 
successful speed trial on the Firth of Forth, the rate at- 
tained on the measured mile being 114 miles per hour. 

Messrs. Murdoch and Murray, Port-Glasgow, on Satur- 
day, the 25th of October, launched an iron screw steamer 
named the Scott-Harley, a vessel measuring 148 ft. by 
22 ft. 6in. by 11 ft. She is to be engined by Messrs. 
William Kemp, Govan. Her owners are Messrs. Scott, 
Harley, and Co., Cork. 








REFRIGERATING MACHINERY AT THE INTERNATIONAL 
HeattH Exurpition.—The highest awards, Classes 11 
and 12 (two gold medals) has been assigned to Messrs. J. 
and E. Hall, of Dartford, for their cold-air machines. 
They have also received the Society of Art’s Special 
Trevelyan Prize Gold Medal for the best exhibit -in 
Class 11, that is for apparatus and processes for con- 
serving, storing, conveying, and distributing fresh food of 
all kinds. Messrs. Siebe, Gorman, and Co., 187, West- 
minster Bridge-road has been awarded a gold medal for 
- their exhibit of Lightfoot’s patent dry air refrigerator. 
This machine was recently illustrated and described by us. 


INTERNATIONAL HEALTH Exuipition. —Mr. Arthur 
Carey, the engineering superintendent at the Health Ex- 
hibition, has recently had presented to him a handsome 
clock, together with a cheque for 200/. These had been 
subscribed for by the exhibitors at the Exhibition in the 
department over which he presides. The presentation 
was made ata dinner held at the Holborn Restaurant on 
Friday last, when Mr. Frederick Foster, of the firm of 
Barnett and Foster, took the chair. Mr. Carey has most 
ably filled a troublesome and difficult office, and the Ex- 
hibition authorities are fortunate in having for next year’s 
show, which will consist largely of machinery, an engineer 
on their staff so well able to undertake the difficult 
position. 


Tue Crewe ScrentiFic Socrety.—A Scientific Society 
has recently been formed at Crewe, and on Friday last, 
the 24th inst., the inaugural meeting took place at the 
Crewe Town Hall. On this occasion, Mr. F. W. Webb, 
by whom the formation of the Society has been promoted, 
opened the proceedings by explaining the objects of the 
Society, and urging the young men of Crewe to avail 
themselves of its advantages, Mr. Webb’s speech was 
followed by an inaugural address delivered by Professor 
Alexander B. W. Kennedy, of University College, Lon- 
don, who took for his text, ‘‘ The Relation between the 
Science and Practice of Engineering.” At a place like 
Crewe this new society ought to meet with abundant 
support, and we wish it every success, 





STOREY AND PHILLIPS’ 


WE illustrate above a new arrangement of jaw chuck 
or dog plate, invented by Messrs. Storey and Phillips, | 
and manufactured by Messrs. Phillips and Co., of 62, | 
Holborn Viaduct, London. A face plate is crossed by | 
two shallow diametrical grooves at right angles to each | 
other, and these form guides for the four dogs. At | 
each end of the grooves there are racks or rows of pro- | 
jections designed to engage with corresponding pro- 
jections, on the hinder piece of the dogs, and to give | 
them a firm hold of the plate. Each dog consists of a 
clamping piece with teeth gearing into the rack on 
the face plate, and a jaw piece which can be moved | 
relatively to the clamping piece by a screw, to obtain | 
a grip of the work. Ranges of motion which are beyond | 
the limit of the screw, are obtained by shifting the | 
clamping piece along the rack. In a modified chuck | 
the clamping piece has no projections, but is bolted | 
directly to the plate, and can be moved by slackening | 
the nut, and thus sliding the piece either inwards or | 
outwards. If the clamps be removed the plate is avail- 
able as a face plate. 








DICKINSON’S CRANKSHAFT. 

In our issue of October 27, 1882, we gave an account of 
a series of tests made upon material cut from a portion of 
a crankshaft constructed on the system patented by Mr. 
J. Dickinson, of Sunderland. In this method the crank- | 
pin and the two webs are formed together, and a flange | 
resembling the half of a face coupling is formed on each 
end of each piece of the shaft adjacent to the crank. In 
each web a recess is provided into which one of the flanges 
fits, and the whole is secured together by bolts. The first 
series of tests were satisfactory as showing that cast steel 
was a reliable material from which to form the pin and 
crank arms, but diverse opinions having been expressed 
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JAW CHUCK. 


process of manufacture (see the figures below, and also 
plate D on page 420), each being a duplicate of the 
others (to gauge), except those used in the 2nd, 4th, and 
5th tests. ese three varied from the others only in 
the configuration of the web, the lines joining the two 
radii being eoncave inwards instead of straight, as in the 
In order to confine the strains to the webs 
and bolts and to minimise the residual phenomena due to 
the breadth of the shackle S and the distance apart of the 
centres C, it was decided to make the shaft ends E of 
forged steel and larger in diameter than they would have 
been, had they been proportioned to the coupling. The 
boltheads were not recessed in order to save labour in 
manufacture. The whole of the experiments were carried 
out at Newburn Steel Works, in the presence of repre- 
sentatives of Board of Trade, Lloyd’s Registry, Bureau 
Veritas Register, and several scientific gentlemen in- 
terested in the use of those cranks, July 17, 1884. 

The figures below clearly explain the method of testing. 
The degrees of deflection given are deduced from linear 
measurements taken from the extremity of a pointer, 
radial to, and about 6 in. from the axis, and include that 
due to the stress on the keeps and bolts of the bearings. 
From the Table on the opposite page it will be seen that the 
first three tests were made with gun-metal crank webs, the 
object in using these alloys being to get a material for the 
webs such that it should be ruptured about the same time 
as the coupling bolts. It is interesting to note that the 
tensile stress of the first alloy is about one-third that of 
the steel used, and as this sheared the bolts it is reason- 
able to suppose that the section of the steel crank might 
be reduced in that ratio. The fourth test was with an 
iron crank made from the same bar of iron as the bolts. 
The 5th, 6th, 7th, and 8th cranks were made from steel 
test-pieces cut from a crank supplied to Messrs. C. M. 
Palmer and Co., about May, 1883, the size of these pieces 
fixing the scale of the experimental crank; in no case 
was special steel cast for the purpose of experiment. 








regarding the locality of rupture of the crank under the 
influence of extraordinary stress, it was resolved to carry 
out a further series of experiments for the sole purpose of 
placing this locality out of the region of @ priori assump- 


tions. With this intent eight cranks were 


—_— to 
one-twelfth the size, equal ;4; the strength o 


a crank in 


No. 8 was originally made to test the apparatus. In 
breaking it gave similar results (unrecorded) to Nos. 5, 
6, and 7; it was then fitted with fresh bolts ,°; in. in dia- 
meter, the centres remaining the same, and was broken as 
recorded. It was then decided for experimental purpose 
only to reduce the thickness of the woes. 
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TESTS OF MATERIAL FOR 


EXPERIMENTAL CRANKS. 





| 
Order of tests... wal 


| 


1 2 3 4 5 | 6and7 





Date of tests 


-| July 16, July 17, 
1884. | 1884. 


July 17, | July 16, | June 20, | June 20, 
1884. 1884. | 1883. 188% 





| | 3. 
Wie OMEN ks os aa er ae ae. ae a ee eee No.5 | iron. | Pl  P2and P3 
Size of specimen .. ° ; ba ats =" --| 997 x .99 \diameter .758 764 .997 x .997 755 | .759 
Original area in square inch .. " ‘ag ‘+ oy. : | -987 4512 4584 974 | 4476 | .4524 
Fractured area in square inch - eS a YY 8519 | 432464584 | 5828 | .1870 .1901 
Permanent set induced on tons per square inch 5.88 6.413 | 7.30 { 15.125 | 15.28 ' 13.50 
Maximum strain a | 8.82 7.915 , 7.88 22.45 26.73 27.33 
Contraction of area per cent.! 13.68 4 nil, 40.16 | 58.22 68.24 
| Sin, 6 in 6 in 3 in 4 in, 4in 
Elongation in length o } 12.6 2. 5 32.5 29.5 $1 
i rn aad <7 ‘i et. ae bi” 44 
Appearance of fracture silky.. By | as | 100 100 
a PP fibrous ” | 100 | | 
x a granular... ne oa | } 
Pe me coarsely crystalline ee | 100 100 100 





REMARKS.—No. 7, soft gun-metal. Iron, best forged iron; No. 3, 


ordinary gun-metal : No. 5, gun-metal (1 tin); P}, P*, P3, cut 


from castings of Dickinson’s patent crank for Palmer’s No. 516, tested in presence of Mr. Allison from Lloyd’s. 


Newburn Steel Works Test Office. 


1st Test.—Date, July 17, 1884. Mark on crank, No. 7. 
Material of crank webs, soft gun-metal ; tensile stress, 
8.82 tons; material of crank bolts, best forged iron ; 
tensile stress, 22.45 tons, 


deg. min. 

Deflection with 14 tons on crank-pin 0 30 

” ” 2 ” ” 0 45 

” ” 2h ”” %” 1 - 0 

” ” 3 ” ” 1 30 | 

” ” 3h ” ” 2 12 | 

” » 4 ” ” 2 45 

” ” 4} ” ” 3 12 

” ” vd ” ” 3 48 

” ” 5s ” ” 4 30 

” » 6 ” ” » 30 

6 ms 6 Obroke. 


” 


With 6 tons weight on, the crank gradually moved from 
5 deg. 30 min, to 6 deg. and broke, shearing all the bolts 
on both sides, the crank webs being uninjured, except in 
the parts marked A in the coupling flange. which were 
bulged out after the bolts were sheared. The bolts sheared 
gradually, and the holes were distorted about ,'; in. by 
compression, 





i: 

Boe —* Under 

Distance at T, 1/, in. ; distance at B, 1,'; in. ; distance 
at T’, 1); 33 in. ; distance at B’, 1} in. 


2nd Test.—July 17, 1884. Mark on crank, No. 3. 
Material of crank webs, ordinary gun-metal; tensile | 
stress, 7.915 tons; material of bolts, best forged iron; 
tensile stress, 22.45 tons, 


wide 


deg. min, 
Deflection with 3 tons on crank-pin 1 0 
” ” 4 ” ” 2 15 
a) ” ” 5 30 


Broke with ” 5} 


The crank webs were fractured through the top bolt 
holes shown at A on sketch, A slight flaw in the alloy 
was visible at (x). 


” ” 


| material of bolts, best forged 


This was intended to be a metal with a fair tensile 
strength, but unreliable for any other stress, 


“x 


ie 


f 
| 
iF 
| 
{ 








b 





Distance at T, 13 in. : distance at B, 12 in. ; distance 
at T’, 1} in. ; distance at B’, 14 in. 


4th Test.— Date, July 17, 1884. Mark on crank, “iron.” 
Material of crank webs, best forged iron; tensile stress, 
22.45 tons; material of bolts, best forged iron ; tensile 
stress, 22.45 tons. Shearing stress 1 in. in diameter, 
31.964 tons double shear, 


deg. min. 

Deflection with 4 tons on crank-pin 2 0 
” ” Pe ” ” 2 36 

” ” 2 ” ” 5 0 

” ” 5} ” ” 3 42 

” ”” 6 ” ” 4 42 

” ” 64 ” ” 5 42 

” » 6 ” ” 6 36 


The crank moved before 7 tons were quite on, and all 
the bolts on one side were sheared, 























Distance at T, 1} 7, in. ; distance at B, 1,4, 34 in. 


5th Test.—July 17, 1884. Mark on crank, P!. Material 
of crank webs, cast steel; tensile stress 26.73 tons ; 
iron; tensile stress, 


| 22.45tons, Shearing 1 in. in diameter, 31.964 tons double 
shear. 
deg. min. 
Deflection with 4 tons on crank-pin 1 54 
” ” 4} ” ” 2 0 
9 ” o ” ” 2 30 
” ” 54 ” ” 3 6 
” ” 6 ” ” 3 48 
” ” 64 ” ” 4 48 
” ” 7 ” ” 7 12 





BUnder Side 





Distance at T, 1} in. ; distance at B, 1} in. ; distance 
at T’, 1} 2; in. ; distance at B’, 1} in. 


3rd Test.—Date, July 17, 1884. Mark on crank, No. 5. | 
Material of crank webs, bronze with 1 of tin; tensile | 
stress, 7.88 tons; material of bolts, best forged iron ; ten- 
sile stress, 22.43 tons. : | 
deg. min. | 


Deflection with 3 tons oncrank-pin 0 48 
” ” 4 ” ” 1 12 | 
” ” 5 ” ” 1 34 | 
” ” 5} ” ” 2 24 | 
” ” 53 ” ” 3 0 


A slight flaw was visible in the crank-pin before testing. 
At 5} tons the crank-pin broke through the middle. The 
stress was continued until the webs broke all over. | 


Sheared all the bolts on both sides, webs uninjured. 
The bolts were sheared sharply, the holes being un- 
injured, same as Nos, 6 and 7. 


6th Test.—July 17, 1884. Mark on crank, P*. Material 


| of crank webs, cast steel; tensile stress, 27.33 tons; 


material of bolts, best forged iron, 


deg. min. 
Deflection with 4 tons on crank-pin 1 33 
” ” 43 ” ” 2 3 
bed ” o ” ” 2 24 
” 9 5} ” ” 2 48 
” ” 6 ” ” 3 45 
” ” 63 ” ” 4 18 
” ” 7 ” ” 4 12 
” ” 7} ” ” 2 33 
” ” 7% ” ” 6 0 
Broke 8 a 


Shearing all the bolts on both sides; webs uninjured. 


The bolts were sheared sharply, the holes being un- 
injured, same as Nos. 5 and 7. 





7th Test.—July 17, 1884. Mark on crank, P*, Ma- 
terial the same as used in the 6th test. 


deg. min. 
13 


Deflection with 4 tons on crank-pin 1 3 
” ”” 4h ” ” 1 45 
” » 9 ” ” 2 18 
” ” 54 ” ” “ 51 
” » 6 ” ” 3 24 
” ” 6} ” ” 3 54 
” » ” ” 5 0 
” ” ws ” ” > 54 

Broke oo a ss 

Shearing all the bults on both sides, crank webs un- 
injured. 


The bolts were sheared sharply, the holes being un- 
injured, same as Nos. 5 and 6. 

8th Test.—July 28, 1884. Mark of test, No. 8. Material 
of crank webs, cast steel ; material of bolts, forged iron 
;*y in. in diameter. 


deg. min 
Deflection with 3 tons on crank-pin 1 6 
” ” 5 ” ” 1 36 
” ” 6 %? ” “ 6 
” ” 7 ” ” 3 12 
” » 3 ” ” 3 54 
” ” 8} ” ” 4 30 
” ” 9 %” ” 5 48 
” ” B ” ” ‘ 0 
” 0 ” 5 12 


Permanent set, 5 deg. Crane put on until bolts sheared. 
Probable breaking weight, 12 tons. 

This was originally made for testing the testing appa- 
ratus, the old crank was then fitted with new bolts to the 
old centres, 


Distortion of crank end coupling 1 deg. 30 min. 
N°8 






















8 Top-4 
8 84.com = 
Distance at T, 12in. ; distance at T’, 1,5, 34 in. ; distance 
at B, 14 in. ; distance at B’, 14 in. 
9th Test.—August 8, 1884. Mark of test, No.9. Mate- 


rial of crank webs, cast steel ; material of bolts, best 
forged iron. 











deg. min. 
Deflection with 5 tons on crank-pin 1 48 
” ” : ” ” z = 
” ” ” ” 
” ” 74 ” ” 4 36 
” ” 8 ” » 6 12 
” », 84 tons just when all the bolts 
sheared sharply, crank webs uninjured but twisted as per 
figures. 
in. 
A=0.444 T top side 13 
B=0.4417 T’ bottom side 1} ,), 
C=0.24 B top side 13 


D=0.22145 B’ bottom side 1,4 
10th Test.—August 8, 1884. Mark of test, No. 10. 
Material of crank webs, cast steel ; material of bolts, 
best forged iron. 





deg. min. 

Deflection with 3 tons on crank-pin 0 36 
” ” 4 ” ” 0 54 

”» ” oF) ” ” 1 15 

»” ” 6 » ” 2 15 
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” , 7 > 6 12 
Nine tons were. just on when all bolts sheared sharply. 
Crank webs uninjured but slightly twisted. 
The letters A, B, &c., refer to the figure with Test 9. 


in. 
A = 0.4612 yg top side lis sty 
B = 0.464 T’ bottom side 14 4 
+ = 0,283 B top side 1 
D = 0.29 B’ bottom side 1 


11th Test.—August 8, 1884. Mark of test, No. 11. 
Material of crank webs, cast steel ; material of bolts, 
best forged iron. 


: deg. min. 
Deflection with 4 tons on crank-pin a: 9 
” » 9 ” ” 1 8 
” ” 6 ” ” 2 0 
” ” 7 ” ” 3 0 


’ ” 9 , ” 5 4 
At 8} tons all the bolts sheared sharply ; webs slightly 
cracked after shearing of bolts. Before breaking the webs 
opened oo eames but closed again immediately 
stress was off, 


Permanent twist very slight. (See Fig. 9). 
in, 
T Topside 1,4% 


A = 0.37 

B = 0.361425 T’ bottom side 1,4 34 
C = 0.1412 B’ topside 1 

D =0.275 B’ bottom side 1 


12th Test.—September 9, 1884. Mark of test, No. 12. 
Material of crank webs, cast steel ; material of bolts, best 


forged iron. eg. min, 
Deflection with 4 tons on crank-pin 1 24 
39 ” . ” ” 2 15 
” 39 6 ” ” 3 24 
bh) ” 7 ” ” 5 12 
” ” 74 ” ” 6 18 
8 36 


Broke os 8 os 
Shearing all the bolts on both sides ; webs uninjured. 
Bolts sheared sharply ; holes slightly distorted. 











in. 
A~0.35 T top side lyz 
C=0.341 T’ bottom side 7% 
D=0.1418 B top side 1 
E=0.141 B’ bottom side 1,5 


13th Test.—Date, September 9, 1884. Mark of test, No. 
13. Material of crank webs, cast steel ; material of bolts, 
best forged iron. deg. min. 


Deflection with 4 tons on crank-pin 3 30 

” » 2 ” ” 5 0 

” 6 ” ” 6 36 
Broke flange being sawn 


, 64 9 %” 
insure webs breaking. 
n?°13, 


through at x to 














in. 
A=0.341 T top side Ls 
C=0.364 T’ bottom side 1;; 
D=0.126 B top side 14,3 
E=0.149 B’ bottom side ly. 3% 


The following are the dimensions of the test cranks : 

















A=1.75in. for tests Nos. % 8, 4, 5, 6, 7, 8, 9, 10, 11, 12, 
13. 
B=0.67 » Nos 1,2, 8, 4,5, 6,7, 8,9 10, 11, 2, 


C=0.625 ,, Nos.1,2,3, 4,5,6,7,8 

D=0.4375 5, Nos. 1,2,3,4,5,6,7, 8 

¥=0.25 diameter of bolts for tests Nos. 1, 2, 3, 4, 5, 6, 
7, 9, 10, 11, 12, 13. 

F=0.3125 diameter of bolts for tests No, 8. 





works, and it is rumoured that during the past week or 
so, some good orders have come in. The blast furnaces 
have recently been ‘reduced working on Friday night, but 
instructions have been given to keep them in full blast, 
and thus instead of being lowered on Friday the furnaces 
are kept working Saturday and Saturday night. 


Pembroke Dock.—On Tuesday the Lords of the Admi- 
ralty arrived at Pembroke Dock from Devonport on board 
of the Admiralty yacht Enchantress, for the purpose of 
making their annual tour of inspection. The party con- 
sisted of Admiral the Right Hon. Lord Alcester, G.C.B.; 
Rear-Admiral Thomas Brandreth ; Colonel Prenez Smith, 
Royal Engineers, Director of Works; Mr. F. K. Barnes, 
Inspector of Dockyards; and Mr. H. R. Yorke, private 
secretary to Lord Alcester. Their lordships landed at the 
dockyard shortly after ten o’clock, and were received by 
Captain Chatfield, R.N., the superintendent, and also by 
Messrs. G. C, Froyne, chief constructor; G. Malpas, 
assistant-constructor; P. Tinkler, civil engineer; A. M. 
Wiele, cashier ; Penfold, secretary ; and other officials of 
the establishment. Their — proceeded to inspect 
the ships building andthe principal workshops, &c., in the 
a. They inspected the gunboat Acorn, lying at 

obb’s Point, recently launched from the Milford Haven 
Shipbuilding Perrar Works. Their lordships afterwards 
entertained proposals for new works submitted to them 
by the principal authorities of the dockyard. 


Drought in the West.—The rainfall recorded at the 
offices, of the Bristo:. Water Works Company from the 
Ist of August last to the 23rd of October, is 4.28 in., a 
deficiency of over 6 in. as compared with the average rain- 
fall for the same period of the preceding ten years. The 
record for 1864 is 4.99 in. ; the present deficiency is, there- 
fore, greater than it was in that year of extreme drought. 
The importance of the local rainfall may be gathered 
from the fact that while a few years since the Bristol 
Water Works supply was 2,500,000 gallons per day, the 
— in the suburbs has now reached 6,000,000 gallons 
per day. 


Shot-Firing in Mines.—A special meeting of the work- 
men’s representatives on the Ocean Collieries Sliding 
Scale Committee, was held on Saturday, at Treorky, to 
take into consideration the new rule proposed to be intro- 
duced into the code of rules for the working of all collieries 
of a fiery character, and which requires that, when shots 
are fired in these particular collieries, all men working 
underground shall be withdrawn, except those men espe- 
cially entrusted with the duty of firing shots, It was 
resolved that the workmen of the Rhondda, Aberdare, 
and Merthyr Valleys should appoint one of their number 
to take part in a deputation which will in a few days wait 
upon the Home Secretary with regard to the question. 


Cardif.—During the past week the steam coal market 
has presented a somewhat quieter tone. Quotations for 
the best qualities of steam coal are still, however, well 
maintained at from 10s. to 11s. per ton. The house coal 
season may now be considered as rapidly advancing, and 
merchants are well supplied with orders. The patent 
fuel market continues to maintain a satisfactory tone, 
and prices are firm. There is no improvement in the iron 
ore market. Last week’s clearances comprised 108,040 
tons of coal, 3476 tons of patent fuel, 1390 tons of iron, 
and 170 tons of coke. From Bilbao there arrived 10,606 
tons of iron ore. 


Taff Vale Railway.—It is announced that the Taff Vale 
Railway Company, in consequence of the heavy mineral 
traffic now passing daily from the Rhondda Valley, 
Aberdare, and Merthyr through the Pontypridd Station, 
has decided to widen the line at that place. The main 
line at the station will be devoted entirely to passenger 
trains, and the siding into which the Rhondda passenger 
train runs, will be extended, and a new bridge thrown 
over the Llantrisant road, over which the mineral trains 
willrun. The present goods station will be removed, and 
extended lines of rails will enter the main line below the 
station. Another line will be constructed between this 
line and the Pontypridd court-house. 


Bristol and the Severn Tunnel.—At a!meeting of the 
Bristol Town Council on Tuesday the following resolution 
was agreed to, on the proposition of Mr. Wills: ‘‘ That 
this council concurs in the great desirability of a railway 
being made to connect Avonmouth Dock with the Severn 
Tunnel, with a view of increasing the trade between that 
dock and South Wales, more especially as regards the ex- 
port of coal, and resolves that the Great Western Railway 
Company be respectfully asked to obtain the necessary 
powers in the next session of Parliament, so that the work 
may be completed contemporaneously with the opening 
of the Severn Tunnel.” 


Newport.—There has been scarcely any change in the 
steam coal market. The house coal market is in a fairly 
healthy state. The iron ore trade remains in an unsatis- 
factory state. In the manufactured iron and kindred 
trades a depressing state of things prevails. The quantity 
of iron cleared last week has na 1165 tons to Santos 
and 500 tons to Paysandu. Last week’s clearances 
amounted to 59,918 tons. From Bilbao there were re- 
ceived 10,420 tons of iron ore, and 6750 tons came to hand 
from other sources. 


Water Supply of Cardif.—A_ meeting of the Water 
Works Committee of the Cardiff Town Council was held 
on Friday to consider tenders sent in for the construction 
of filter beds at the Llanisben reservoir. The lowest 
tender received was for something over 19,0001. After a 
last discussion the matter was referred to the council, 





RECORD. 
Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF SPECIFICATIONS FILED DURING 1883 
AND PUBLISHED SINCE SEPTEMBER 1, 1884. 

The number of views given in the a Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
ée., of the Communicators are given in italics. 

— of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, K.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed to H. RRApgR Lack, Esq, 


2876. Manufacture of Belting: J. K. Tullis, Glas- 
gow. (6d. 6 hy th relates to belting made of canvas or 
cotton and woven belting generally. A strip of leather is attached 
to each edge of such belting, and is sewed down upon the outer 
face or between the layers of the woven material. The belting is 
sewed with copper, brass, steel, or aluminium bronze wire. The 
strip of leather projects beyond the edges of the canvas or cotton, 
and protects it from the fork employed to shift the belt. (June 9, 
1883). 


5170. Apparatus for Detaching Coal and Stone: 
T. W. Asquith and R. E. Ornsby, ton Delaval,and 
T. Nicholson, Hexham-on-Tyne. (6d. 6 Figs.)—This 


comprises an expansible plug constructed of two semi-cylindrical 
segments having Y spaces between them at the end, and a pair 
of oppositely-directed wedge-shaped blocks sliding in the Y spaces, 
and drawn towards one another by right and left-handed screw 
threads on a spindle. The spindle traverses the expanding plug 
axially, and is worked by an ordinary ratchet and lever. The 
spindle may be supported centrally in the hole by a loose wood 
plug, and a key or crutch is provided for pushing the ——— 
lug home and steadying it until it is tight in the hole. The 
imbs of the crutch bear on the two segments and keep them in 
— on the wedges whilst the plug is being pushed into a bore 
ole and prevent the plug from turning until it is tightened in the 


hole. (October 31, 1883). 
5355. Treatment of Sulphurous and Arsenical 
Composite Ores con Nickel, Cobalt, and 


other Metals: B. J. B. London, (P. Manhis, 
Lyons, France.) [4d.—The ores are treated by fusion in a 
cupola or reverberatory furnace with the addition of a suitable 
flux, and the matter obtained is concentrated in a fixed or movable 
converter until the iron is nearly eliminated, at which point the 
blowing is stopped. This product may be treated by the wet 
method, by electrolysis, cr in a basic cupola or other furnace, 
with excess of bases and carbon. (November 13, 1883). 


5652. Roller Mills for Ng any W. P. Thompson, 
Liverpool. (D. EF. Dowling, New Yor 4 


U.S.A.) [6d. 2 Figs.| 
—This consists tially in the tion with two grinding 
rolls of a feed hopper extending from end to end above the rollers, 
a feed roll beneath the mouth of the hopper and above the grind- 


ing rolls, and an agitator within the hopper and provided with 




















teeth or fingers arranged to reciprocate immediately above the 
surface of the feed roll and lengthwise of the same. The illustra- 
tion clearly shows the construction of the mill. The non-rotating 
bar F is arranged within the hopper C above and parallel to the 
feed roll Dand is reciprocated longitudinally by means of a cam J 
asshown. The bar is provided with a series of depending teeth 
constructed of wire in f] form as shown. (December 5, 1883). 


5690. Semple Presses: H. H. Lake, London. (FL. B 
Meatyard, Lake Geneva, Wisc., U.S.A.) (6d. 6 Figs.)—The 
object is to provide a powerful press, the operation of which will 
drive out all the air, gas, and liquid cinders, and make the ingots 
dense and pure ; and also to — for the employment of two 
or more presses arranged in line, one half on each side of the 
toggle operating mechanism. The outer ends of the actuating 
toggle arms are pivotted respectively to upper'and lower blocks 
guided by flanges of upright channel beams; their inner ends are 
bifurcated and pivotted to knuckle nuts arranged on an ordinary 
right and left hand screw operated by worm gearing. Each press 
is provided with a press toggle composed of a toggle block and 
upper and lower toggle arms pivotted yore to the head 
piece of the press and to the followers. These toggle arms are 
arranged in pairs, one pair above and the other below, and are 
preferably in the same vertical plane. The toggle blocks are con- 
nected by guide toggle arms to the guide block to which the ac- 
tuating toggles are connected, The followers are connected by 
beams arranged one on each side of the presses outside of the ver- 
tical guide bars, and guided by upright bars. This press is shown 
applied tothe casting of steel tyres for car and other wheels. 
(December 30, 1883). 


5693. Steam Hammers, &c: H. H. Lake, London. 
(E. B. Meatyard, Lake Geneva,.Wisc., U.S.A.) (8d. 19 Figs.)-— 
Referring to thefillustrations, the two rams B B! of the machine are 
cast hollow under pressure so as to provide for the cooling of the 
metal, the centring of the dies and piston rods, and the fastening 
of the piston rod through the axis of the rams to the dies, The 
steain cylinder C is mounted on the cap of the frame and receives 
two pistons D D!, The rod d of the lower piston passes through a 
stuffing-box, and is connected directly to the upper ram. The rod 
dof the upper piston passes up through a stuffing-box, and issecured 
to a crosshead E ted by rods e to the arms of the lower ram. 
The arms are balanced by means of the radius bars F and toggle 
arms; the lower ram is provided with an air cushioning device G. 
A strut H is attached at its lower end to each of the arms of the 
upper ram; these struts carry at their upper ends a crosshead. 
An upper air cushion is provided by attaching to the underside 
of the crosshead an air cylinder fitted with a piston and rod con- 
nected to the main crosshead E. The steam chest at the back is 
provided with a hollow rotary valve, and is connected by suitable 
ports with the interior of the cylinder between the pistons, and 
with the usual inlets near the ends of the cylinder. Behind the 
steam chest is a box containing check valves, At the front of the 
tool is the exhaust chest provided with a valve similar to the steam 
valve. The working of the valves is effected by means of the 
slide K connected by links with the crank arms of the valves. The 
lower portion of the slide is of channel form, and to its sides a bow 
spring is attached, and is received between the jaws of a collar / 
secured to the struts, the movement of which thus operates the 
valves. In order to provide a variable cut-off, the upper ends 
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of the slides K are cylindrical and surrounded by spiral 
springs between plates moving up and down within limits. 
The plates move between lugs on the inside of the guide bars, and 
the lugs stop the plates when the springs are expanded to their 
fullest extent. The guide bar is movable in slides, being operated 
by means of a wormwheel on its screwed end driven through 
suitable gearing from a handwheel, and carries with it the plates. 
As the slide ismoved up and down, the spring between the plates 
will be compressed, so thatas soon as the jaw moving the slide 
ceases to act, the recoil of the spring will cause the slide to move 
at once in the opposite direction sufficiently to cut off the 
steam. Therams are connected to their respective stems in the 
following manner, The piston rod is hollow and its end is pro- 
vided with a flange somewhat larger than the central opening in 








the ram. The ram has at one end the die, acircular projection on 
which fits the opening in the ram. Dovetail recesses are cut in 
the edges of this projection and steel rods have heads adapted to 
enter these recesses, from which they extend through the central 
opening of the ram and through the flange on the rod, and are 
held hy nuts. The pistons are connected to the rods as follows: 
The end of the rod is threaded for a distance equal to the thick- 
ness of the lower section of the piston, and this section of the rod 
is quartered for the same distance by radial slots. The rod beyond 
the threaded section is cone-shaped for a distance equal to the 
thickness of the upper section of the piston which has a conical 
opening to fit the rod. A screw plug is forced into the 
tnreaded end of the rod, making it steam tight, and at the same 
time forcing outward the body of the rod and lugs inserted in the 
radial slots. (December 10, 1883). 


5797._ Produc Motive Power: M. P. W. Boulton, 
Pegli, Italy, and Perrett, London, [8d._ 11 Figs.|— 
The heater for the engine consists of a strong vessel containing 
tirebricks built up loosely with interstices between them for the 
passage ofair. At the bottom is the firegrate on which is burnt 
the fuel for heating the firebricks, the firedoor being open, as is 
also a valve at the top of the apparatus leading to the chimney. 
The products of combustion ascend through the interstices of the 
firebrick, are deflected by a dome and descend an inner annular 
passage surrounding the firebricks, and finally ascend by an outer 
annular passage and valve to the chimney. When the, bricks are 
sufficiently heated the firedoor and valve are closed and the air 
in the upper or cool part is forced in from the pipe 8 and passes 
by the annular passages, interstices of the firebricks, pipe and 
supply valve 9 to work theengine. The engine has two cylinders 
BC fitted with pistons connected to cranks set opposite to one 














another on a flywheel shaft. The Benga are each provided with 
ashield projecting downwards. The cylinders are made in two 
parts, the lower or hot part being connected to the upper or cool 
part by bolts, several layers of asbestos being interposed between 
them. The lower part of the cylinder B is heated by a firegrate 5 
or by gas flames, and the upper part is kept cool by a water casing 
and is provided with suction and discharge valves 6 and 7 so as to 
actasanair pump. The lower eg is connected with the supply 
valve 9, and with a discharge valve 1 forming the supply valve of 
tl.e cylinder C which is fitted with a discharge valve 2. The cooler E 
consists of a vessel containingbricks or porous material with in- 
terstices between them for the passage of air kept wet by means of a 
stream of water. The operation is as follows; The hot fluid from the 
heater is admitted by the valve 9 under the piston of the cylinder 
B, which in ascending forces the fluid above it past the valve 7, 
and by the pipe 8 to the heater. The valve 9 is then closed and 
valve 1 opened, the fluid passing as the piston in B descends by 
the valve 1 into the larger cylinder C where it expands; the 
piston in B at the same;time draws in above it cold fluid from 
the upper part of the coolerE. The valve 1 is then closed and the 
valve 2 opened and the piston in C descending forces the fluid 
under it into the lower part of the cooler E where it in 
rising becomes cooled. If the engine takes its supply from the 
atmosphere or from a compressed air reservoir, the exhaust is 
discharged into the atmosphere and the cooler is dispensed with. 
The steam from an ordinary boiler on its way to the engine may 
be passed through a heater as described above, two heaters being 
employed, one being heated whilst the other is in communication 
with the boiler and engine. (December 18, 1883). 


5823. Breechloading and Repeating Firearms: 
. V. Fosbery, Albury, Guildford. [6d. 9 Figs.)—A 
lever pivotted to the breech is arranged at one side of the breech 
and in combination with suitable mechanism, so that by a simple 
movement of the lever the breech-block can be unlocked and 





withdrawn from the barrel, the hammer cocked and the empty 
cartridge case extracted and ejected, and by the reverse movement 
the breech-block can be pushed forward to insert a fresh cart- 
ridge in the barrel, and to close the breech and can be locked in 


position. (December 20, 1883). 
5844. Signalling by Sound at Sea: W. B. Barker, 
London. (8d. 17 Figs.|—The apparatus is capable of indi- 


cating, by different audible signals, the eight principal divisions or 
points of a mariner’s compass, the signals representing the eastern 
divisions or points being distinguished from those representing the 
western by differences of pitch in the sounds commencing the 
signals. The apparatus is constructed to produce long and short 
sounds of high and low pitch by means of a single reed or tongue 
The inventor refers to his former patents 2520 of 1879 and 2808 of 
1881. (December 22, 1883). 


5888. Engines and Rotar 
irmingham. , 


Pumps: W. Paddoc: 

A series of concentric hollow cylinders or drums are mounted on 
a shaft so as to rotate with it. In the annular spaces between 
these drums, other concentric drums are situated, and are eccentric 
to the first series of drums, with which they are always in 
contact along one line. The outer drnm of the first series carries 
a radially projecting plate or piston passing inwards through slots 
in the other drums, Steam is admitted to the fixed casing of the 
engine and passes into the annular spaces between the drums and 
presses upon the flap or piston described, and causes it to rotate 
and carry round the main shaft and thedrums. As the two series 
of drums rotate, the spaces inclosed between their curved faces 
and the | or piston increase, and the motion of the drums 
is continued through a complete revolution. The first rotation 
being completed, the exhaust steam passes out by a suitable port, 
and fresh steam entering i ae between the drums, the opera- 
tions described are repeated. Compound rotary engines of a 
similar type are also described. (December 28, 1883). 


5889. J. Stanfield, London. Hydraulic Lifts, Float- 
ing Docks, Pontoons, &c. [l0d. 24 Figs.)—Rigid arms 
project from the side of the floating dock to a fulcrum either upon 
the shore or upon another floating structure, and serve to pre- 
vent the dock from listing to one side or the other. The illustra- 
tion shows a transverse vertical section of a U-shaped floating dock 
connected to a series of girder-like cantilevers secured to one side 
of the dock by pins or rivets, and hinged at the shore end to a 
bracket C. The dock may be lowered to any depth or on to the 
gridiron G by opening inlet valves and allowing water to flow into 


Blowers and 
{10d. 22 Figs.J— 


the condenser X. The chamber 
(December 28, 1883). 


5906. Apparatus for Raising Sunken Vessels, &c.: 
R. P. Wylie, London. (6d. 8 Figs.}—One or more lines of 
pipe are attached to an air pump and are connected at desired in- 
tervals to elastic or compressible receivers situated in position in 
the interior of the object to be raised. Air being forced from the 
air pump through the main tubes, the several receivers are ex- 
panded until a sufficient amount of water is displaced to raise the 
object. Between the main pipes and each receiver is a valve or 
stop-cock, so that the receiver when filled with air may be discon- 
nected and another empty receiver connec’ Each receiver is 
provided with a safety valve. (December 29, 1883). 


5928. Gas Engines: E. J. C. Welch and R. C. 
Rapier, London. (4d.)—This relates to that class of gas engine 
in which the gas is burnt under pressure quietly and continuously 
in a combustion chamber, the whole products of combustion being 
utilised in the working cylinder and an excessive temperature 
being avoided by injecting a suitable quantity of water. The gas 
and air are d by separate pumps arranged in line and 
having very small clearance spaces, and are conveyed separately 
to a furnace inclosed in an iron or steel chamber, so as to with- 
stand the necessary pressure. In their —- they may be 
heated by the exhaust, The furnace is composed of rings of fire- 
clay arranged to insure an efficient circulation, the upper part of 
the innermost ring being filled with granulated refractory mate- 
rial piled loosely amongst and above the gas burners. The gas 
issues from a number of small holes pierced in fireclay burners, the 
air rising through apertures in close proximity to the gas. To 
start the engine, gas is admitted at the ordinary pressure of the 
mains and an air valve is opened at the bottom of the apparatus. 
When all is heated the engine is started. Hand pumps may be 
provided for starting. Water is injected amongst the products of 
combustion either in the furnace or in the passages leading to the 
cylinder, the quantity being regulated by a thermostat. (Decem- 
ber 29, 1883). 


5933. Securing or Shoring up Dangerous Struc- 
tures, &c.: . E. Heath, London. (6d. 10 Figs.)—A 
foot-piece has one end inserted in the structure to be shored, and 
then projects outwards horizontally, and is prepared to receive 
the foot of the raking shore. The upper end of the raking shore 
is fitted to receive a verti , chain, or rope passing down- 
wards, and secured to the foot-piece as near as possible to the 
base of the structure. The rod is fitted with swivelling screw 


linder L and escapes by pipe T to 
is cc ted to the cond J 











the body P or sides S of the dock. The dock, as it radiates round 
the bracket C, is moved somewhat from its horizontal position, and 
to avoid this the fulcrum is arranged so that it may be raised or 
lowered. In one arrangement the cantilevers are connected toa 
series of nuts traversing a series of screws caused to revolve by 
powerful worms and wormwheels. The lever B may have vertical 

ins instead of horizontal to connect it to the dock, so that it may 

2 disconnected from the nut and folded alongside the dock for 
transport. The two end levers may be so hinged that they can be 
used as powerful cranes. In another modification the bracket C is 
secured to a rectangular floating pontoon which, as the water is 
pumped out more or less from the port or starboard side of the 
dock, will be pressed into or raised out of the water and inclined 
in a greater or less degree, maintaining the dock in a horizontal 
position. The weight of this pontoon renders it impossible for the 
dock to capsize in one direction and its buoyancy in the other. 
Water ballast is employed in the pontoon. Fig. 2 shows the lever 





B attached by a link L to a rocking weight W, the lifting or de- 
pressing power being indicated by a dynamometer or by a 
graduated post asshown, Stops E limit the traverse of the weight. 
Several other forms of similar apparatus are shown and described 
The floating docks may be constrained to parallel movement by 
means of chains, ropes, cables, or parallel levers. The docks are 
connected with the pumps by telescopic pipes arranged below the 
water level, &c. Shores and chocks are — to bring the 
ship to a central position when docking it. he side shores con- 
sist of beams which can be advanced inwards from the opposite 
sides of the dock in pairs, each beam having a rack upon it with 
which a pinion engages. A wormwheel upon the axis of the 
inion gears with a worm on a vertical axis rotated by manual 
abour. The vertical axes on opposite sides are coupled by bevel 
gearing and a transverse shaft. The bilge chocks comprise two 
blocks rounded at their upper ends and mounted on a carriage 
which can be drawn inwards beneath the se by achain. These 
blocks support between them the rounded lower end of a strut 
projecting from the under side of the block which is to bear 
against the ship. Pivots capable of moving up and down in guide 
slots connect the lower end of the strut with the carriage. The 
block is held at the desired inclination by a spring arm which 
allows it to adjust itself to the inclination of the ship’s side. 
(December 28, 1883). 


5900. Steam Engines: W.R. Lake, London. (T. W. 
Porter, Chelsea, Mass., U.S.A.) [6d. 1 Fig.]|—The exhaust ports 
of the high-pressure cylinder are so c¢ ted, by suitable conduits 
and valvular devices, with the low-pressure cylinder and the con- 
denser or escape pipe, that as soon as the steam escaping at each 
stroke from the high-pressure cylinder shall have produced an 
equilibrium of pressure in the two cylinders it will then, during 





y= 





the remainder of the stroke, be exhausted into the condenser or by 
the waste pipe. Referring to the illustration, steam is admitted 
from the valve chest P into the high-pressure cylinder I by the 
valve b in the ordinary manner and escapes by the port f to the 
chamber R, which communicates with the steam chest s of the low- 
pressure cylinder L through the port A and with the auxiliary 
chamber Y, through which the port h passes by two ports v. The 
ay hv are governed by the valve g operated by an eccentric. 
e steam entering the chest S passes by the valve to the cy- 





tions in a portion of its length so that it can be shortened 
and thus exercise a pressure on the vertical structure to be sup- 
ported. (December 29, 1883). 


5945. Governors for Regulating the Electromotive 
Force of Electric Currents and the 5; of Motors: 
W. Hartnell, Leeds, P. W. Willans, Thames Ditton, 
and R. E. B. Crompton, London. [l0d. 16 Figs.|—The 
illustration shows an arrangement of electrical governor consisting 
of a governing solenoid, auxiliary cylinder, dash-pot or controlling 
cylinder, and connection to centrifugal governor. The core B of 
the governing solenoid A is connected as shown to the valve of an 
auxiliary cylinder D, whose piston is connected to the piston of a 
controlling cylinder G provided with a valve. The mechanical 
governor is connected to the lever J carrying the fulcrum of the 
vibrating lever L driven by the piston rod M. The lever L is con- 
nected by a link to the lever connecting the core B and the valve 
rod of the cylinders D and G. The piston rod M is connected to 
the throttle valve or expansion gear of the steam engine. When 
the current passing through the solenoid decreases, the spring 
draws in the core and opens the valves of D and G. The steam 
will then move the piston of D until the gear closes the ports, the 
piston being locked by the cylinder G, and more steam being ad- 
mitted tothe engine. The speed will then begin to rise, and electro- 
motive force rising, the core B will be drawn in slowly until 
equilibrium is again restored at the normal electromotive force. 
When the electromotive force decreases the contrary actions take 
place. The mechanical governor is not in all cases required, and a 
mechanical governor may be substituted for the governing solenoid. 
In a modification the dash-pot is provided with two loaded escape 
valves, such that its piston cannot be moved unless sufficient force 
is applied to overcome the load on the valves. In another arrange- 
ment these escape valves are fitted in the piston or the piston may 
be provided with a small escape hole. Ina modification of the 
governing apparatus, the governing solenoid’s core #s connected by 
a link to the core of a second solenoid furnished with a dash-pot. 


















































This link is also connected to the valve of a small auxiliary cylinder, 
sliding on its fixed piston and connected to the valve of the main 
auxiliary cylinder. The ports of this latter valve are controlled by 
a supplementay valve connected tothe lever L, which is arranged 
as in the illustration. In place of the separate steam cylinder and 
dash-pot there may be two chambers containing a fluid above the 
dash-pot. Steam is admitted to or exhausted from these chambers 
by means of a slide valve, the water being forced through suit- 
able es to the desired end of the dash-pot cylinder, it passing 
a valve which stops communication when in its central position 
corresponding to the time when the steam ports are closed. The 
motion of the piston is communicated to the outside by means of a 
rocking shaft with a lever in the centre of the piston. The ports 
in the valve are spiral, the governing solenoid giving an end motion 
and the rocking shaft a rotary motion to the valve. Other similar 
arrangements are shown and described. The electric governing or 
controlling device may actuate mechanism which alters the ratio 
of the speeds of the motor and dynamo-electric machine. Where 
there are two motors, one may be governed by the electrical appa- 
ratus and coupled to the other by differential gear, the part of the 
apparatus differentially moved being connected tothe valve of the 
motor to be controlled. Each motor may be provided with a com- 
plete electrical governor, the solenoids being wound with three 
distinct coils. Two coils act together and are opposed by the 
third. The first is a shunt of high resistance to the main, the 
second is of low resistance and carries the whole current from 
the machine, the motion of which is to be controlled, and the third 
carries the whole current of the mains. In some cases only two 
windings are employed, one in a shunt circuit and the other in 
series as described. (December 31, 1883). 

5955. Manufacture of Carbon Filaments, &c., for 
Incandescent Lamps: D. an Shippey, 
London. (8d. 11 Figs.}—The filaments are prepared from 
ordinary moss, straw, felt, Mexican fibre, rhea, china-grass, sea- 
grass, or other suitable substance which is brought te thecondition 
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of pulp. Tothree parts of this pulp is added one part of sugar, 
and when it has attained the requisite consistency, it is made 
into flat sheets which are cut into strips. These strips are com- 
pressed, moulded to shape, and carbonised, fuller’s earth being 
placed around them in the crucible, and a layer of plumbago out- 
side the fuller’s earth. The filaments are then washed in aqua- 
regia, and carbonised in a receptacle containing coal gas by being 
heated by the electric current. They are then dipped in the solution 
of a suitable metallic chloride, washed in dilute hydrochloric acid, 
then in ammonia, and finally in water or in a solution of gum, 
sugar, and soot. The filaments are then oxidised by dipping them 
ina solution of salts of platinum, iridium, palladium, or ruthinium; 
for lamps of high resistance compressed felt or goldbeater’s skin 
is used for the filaments. The filaments may be made with two 
downwardly extending loops. The bulbs are made with a small 
chamber at the top which allows for the expansion and contrac- 
tion of the glass and prevents blackening, the carbon being de- 
posited in this chamber. Figs. 1 and 2 show a lamp made with 
dioptric sections or spiral ribs. Fig. 3 shows a lamp suitable for 
coal and other mines, the globe being surrounded by a glass 
covering, leaving a space between the two, for wage of air. 
Several other forms of lamps for different purposes are illustrated. 
The globe or bulb may have an upper section of opaque or 
coloured glass, and a lower one of clear glass so that the full power 


of the lamp is directed downwards. Three or more lamps having 

their globes divided in two or more sections of different colour may 

be arranged in a group to be rotated by any suitable means for 

signaliing or other purposes. The support for the lamp may be 

filled with moss or other ornamental material. (December 31, 
583). 


5956. Gas Engines: E. G. Wastfield, Liverpool. 
6d. 3 Figs.)—The gas engine is constructed with two or three 
cylinders having one water jacket surrounding all the cylinders. 
Fig. 1 shows the slide valve ; the air enters by the passaye a and 
meets the gas issuing through a perforated pipe b extending across 
the passage a, and enters the cylinder through the port f/. The 
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exhaust cavity e connects the port f with the exhaust g at the 
roper time. The cavity d contains the firing light which is re- 
Fighted after each explosion by the stationary light c. The exhaust 
passes from g, Fig. 1, to the chamber A, Fig. 2, entering by the 
port D and down the a cone B; the gases are de- 
fiected by the cone C and lose their speed and pressure and 
gradually and quietly escape by the outlet. (December 31, 1883), 


5962. Manufacture of WhiteLead: H. J. Haddan, 
London. (F. Schmoll, Cologne, Germany). [6d. 8 Figs.J— 
The lead is formed into thin plates either by casting or rolling, or 
into a spongy mass of thin shavings or threads, and is then placed 
on boards side by side and superposed or suspended in oxidising 
chambers. Vinegar is then evaporated in a closed copper boiler, 
and the vapours formed conducted under the floor of the oxidising 
chamber, or carbonic acid may be evolved by the combustion of 
coke, and mixed with the vapours from the vinegar. The white 
lead is removed by means of a jet of water, being afterwards 
separated from the water by settling apparatus and presses. 
(Deceaiber 31, 1883). 


5976. Motive Power Engines: W. W. Toakin, Lon- 
don, [{ls. 36 Fias.|—This relates more especially to gas engines 
such as described in Specification 5201 of 1881. The slide valve 
works between two faces with a compound motion composed of 
reciprocating motions in two directions, so that any given point 
on the face of the slide valve does not pass over any given point 
in the valve face in opposite directions. Referring to Figs. 1 and 2, 








the valve is driven by means of the cranks P, P', P?; the crank P 
is fixed on the shaft Q, driven at the same speed as the engine. 
The crank-pins work in bearings fixed on the valve. The cranks 
P!1 and P2 are idle cranks, and are so disposed in relation to the 
crank P that dead points are avoided. The valve A (Fig. 2) is 
shown in the position it at the t of the 
working stroke. The compressed air enters, from the air reser- 
voir through the port F, into the space A of the valve, and by the 
port E into the cylinder. Suitable ports admit the gas mixture 
to the centre nozzle of the cylinder, the air and gas being admitted 








through suitable ports and throttle valves and mixed. Several 
modified arrang ts for operating the valve are described and 
illustrated. The pump for forcing the gas or vapour into the 
engine is shown in Fig. 4, and consists of a chamber U in which is 
a flexible diaphragm. Ordinary suction and delivery valves are 
provided as shown on one side of the diaphragm, which is 

tuated by Pp i air admitted to and exhausted from the 
back of the diaphragm through a passage and port 2 in the 
cylinder port face, with which the ports 3, 4, 5, 6, and7 in the 
valve A come successively in communication in the order named. 
In order to economise the air, it exhausts into receivers 8 and 9 
through ports 3 and 4, and finally exhausts through 6. 
The receiver 8 is, at the next stroke of the diaphragm, brougl.t 
into connection through the port 7 before admitting compressed 
air through the port 3. The air in 9 may be utilised as desired. 
When the pressure of the gas delivered to the suction side of the 
diaphragm is not sufficient to force in the gas against the resist- 
ance of the diaphragm and of the atmospheric pressure behind it, 
a slight vacuum may be created in the air exhaust either by an in- 
duced current of air or by opening a ication through a lift 
valve with the bottom of the working cylinder during its 
suction stroke. The delivery of gas may be assisted by the induc- 
ing action of the current of compressed air entering the cylinder 
along with the gas or by supplying the air for working the gas 
pump at a pressure above that of the supply to the engine. Gas 
supplied at the ordinary pressure of the mains is injected into the 
firing port K by means of the induced current caused by a jet of 
compressed air, the admission of which commences before that ot 
the gas for the purpose of clearing out the ports. All connection 
between the firing port and the gas and air inlet passages is cut off 
before explosion. In order to restore more or less of the heat lost 
after and during compression of the air and whilst passing to and 
frem the reservoir, a regenerator c, composed of an extended sur- 
face of metal, is placed in the tangential exhaust passage a. Fig. 5 
shows an arrangement by which an ordinary gas pump U is made 
to commence to deliver gas direct into the engine at the beginning 
of the stroke. A small relief valve 19 operated by a diaphragm 15 
is arranged to relieve any excess of pressure in the gas delivery 
pipe 13 by allowing the surplus gas to escape to thé reservoir 20 or 
suction pipe 22. When the intermediate chamber 20 is employed 
a non-return valve is placed at 21. Compressed air is led to one 
side of the diaphragm by a small pipe 17. 16 is an adjustable 
spring. The gas pump U may be operated as shown in Fig 1. 
Fig. 6 shows the delivery valve 13 of the gas pump connec! to 
a flexible diaphragm, the object being to regulate the relative 
pressures of the air and gas. A similar arrangement may be 
applied to the air compressor, the air pipe 17 being omitted and 
the spring 16 being made sufficiently strong to resist the desired 
constant air pressure. For effecting the lubrication of the 
cylinder, oil is dropped in a cup by a special arrangement and is 
drawn therefrom through a suction valve along with a small propor- 
tion of air at each suction stroke of the piston, the entering passage 
being preferably pointed upwards. The balls of the governor are 
connected to a sleeve on the spindle; this sleeve carries bevel 
wheels driving a friction plate in contact with a friction pinion 
having a screwed axis which acts on the throttle valve. As the 
governor balls rise or fall the friction plate moves to one side or the 
other of the centre of friction pinion which is rotated in one or the 
other direction. A somewhat similar modification is also described. 
(December 31, 1883). 
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5980. Stock and Wheel Tyres: 
F. J. Brougham, London. (Gesellschaft fiir Verwerthuny 
von Erfendungen im Eisenbahnwesen, Berlin). (ls. 40 Figs.J— 
This relates to railway rolling stock and wheel tyres, and has for 
its principal object to secure the proper radial position of the axles 
of carriages with two axles and the end axles of carriages with 
three axles and of locomotives. The wheel frames of the carriages 
are arranged to swing round the centre of the axle in such manner 
that their radial positions on curves are produced by forced 
lateral movements of the frames, these movements being limited 
by frame bearers or by an arrangement of ides. Several 
arrangements of frames and means for effecting this adjustment 
aredescribed. The tyre sections are especially adapted to such 
adjustable axles in which only a lateral adjustment of the axle box 
is intended. The tyre sections are formed with steps or angles 
in the section of their cylindrical surface. Other forms of tyres 
are described. (Deceinber 81, 1883). 


5982. Generation, Storage, Distribution, Regula- 
tion,and Utilisation of Electricity: J. 8. W: 
Riverton, N.J., U.S.A. (2s. 50 Figs.J—This relates to a 
system for the operation of movable torpedoes for coast defence 
and marine operations as well as for the operations of railways 
and tramways. The patentee refers to a numerous list of patents 
taken out by himself, most of the specifications relating to which 
are very voluminous, and which, with the limited space at our 
disposal, cannot be referred to. The system of coast defence was 
fully illustrated and described in our issue of October 17, 1884. 
(December 31, 1883). 


5983. Generation, Storage, Distribution, Regula- 
tion, and Utilisation of Electricity: J. 8. Williams, 
Riverton, N.J., U.S.A. [1s, 8d. 24 Figs.]—The objects are (1) to 
decompose or distil carbonaceous or vegetable material or com- 
pounds of these with mineral constituents such as coal peat, &c. ; 
(2) to recover the volatile productsfrom coal peat refuse or compound 
substances by the decomposition or distillation of the same, with 
or without a subsequent treatment of one or more of the residual 
products,for the separation or recovery of nitrogen as ammonia, 
and th@recovery of benzole ; (3) to distil or decompose coal or 
carboyaceous material so as to a gaseous fuel; and (4) to 

ry the nitrogen driven off from blast furnaces or other 
chambers, chimneys, or retorts with the refuse products of 
stion. (December 31, 1883). 


Electromotors, &c.: E. Haller, London, (6d. 
9 Migs.|}—The magnets each consist of a series of rings of iron of 
graduated sizes having greoves or spaces between the rings, into 
which is wound the insulated conducting wire, the object being 
to increase the area of the surface of the magnet. In the motor a 
ring-shaped piece of metal has its face formed integral with 
magnets of alternating polarity facing radially in a circle. These 
magnets are faced by the armature magnets, the polarity of which 
is reversed as they pass the fixed magnets. Modifications are de- 
scribed. (December 31, 1883). 


5987. Incandescent Electric Lamps: L. Golberg 
and A, L. Fyfe, London. (8d. 11 Figs.j—In order to pro- 
duce a filament of any shape,a thread is wound over pins which 
can be placed in different positions in a block so as to give the 
desired shape, care being taken that notwo threads touch each other. 
The block is then placed in a crucible and carbonised in the usual 
way. The carbonised filaments are then attached to the plati 
conductors preferably made with tubular or socketted ends, in 
which the filaments can be firmly fixed by cement, pressure, or 
electro-deposition. Figs. 1 and 2 show one form of lamp holder. 
The metallic half-cylinders H are mounted on an insulated block 
and have soldered to them connecting screws for the leads. The 
lower edges of H are swayed outwards to admit of casy insertion 
of thelamp. Two metal prongs M connected to the platinum 
conductors of the lamp have their ends pointed and bent out- 
wards. These ends take into holes in the half-cylinders H, and 
thus connect the filament to the leads. J is aclip for connecting 
the holder to any suitablesupport. In a modification the neck of 








the bulb carries two half metal rings connected to the lamp con- 
ductors, and each having a ridge which passes down a vertical 
groove in the holder, and (by turning the ye Ae round) into 
an annular groove, where they meet with the terminals of the leads 
A switch for the holder is shown in Figs. 8and 4. An ornamental 
ting Z of non-conducting material is mounted on the holder, and 


1) Fig.?. 




















has two metal quadrants X. This ring works in an annular groove, 
and, when the quadrants X make contact with the metal half rings 
and the leadsas shown, the lamp is lighted. In a modification the 
ring Z actuates cams by means of pins working in slots in the 
cams and making contact between the leads and half metal rings. 
(December 31, 1883). 


5989. Endless Cable Traction Railways and Tram- 
ways: E. FP. Alexander, London. (C. W. Rasmusen, 
Chicago, Ill, U.S.A.) (ls. 46 Figs.J)—This relates to railways 
and tramways the cars of which are propelled by means of an end- 
less cable travelling within a tube p between the rails, and 
acting upon movable projecting arms carried upon an endless 
chain or band, and depending from the car to connect with stops 
or trucks placed at intervals along the cable and supporting the 
same, the projecting arms being supported upon sprocket drums, 
the movement of which is controlled by means of friction clutches 
operated from the winding posts at the end of the car, so that 
when the drunis are locked the endless chain or band is arrested 
with one of its arms in the slot of the cable tube in position to be 
caught by a truck of the moving cable, and when the drums are 
free to turn the projecting arms are moved freely by the cable 
trucks without effecting the propulsion of the car. (December 31, 





5993. Life Boa Rafts, &c.: F. W. Brewster, 
London. [l0d. 11 6 tbe erg are built with two or more 
separately formed or in a tubular or other shaped pon- 
toons to which the deck is connected. Several modifica- 
tions are described, viz. : 1. Those wherein the vessel is made 
collapsible or capable of closing up, and in which arched stays 
connecting the deck to the pontoons are hinged. 2. Those wherein 
the deck is not collapsible, but in which the arched stays are 
hinged for the purpose of allowing the pontoons to be closed up ; 
and (3) those in which no part is collapsible, but in which the deck 
is divisible or non-divisible. (December 31, 1883). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








Bete1an Coat Exports.—The exports of coal from Bel- 
gium in the first eight months of this year were 2,84,542 
tons, as compared with 2,696,183 tons in the corresponding 
period of 1883. The increase observable in the exports 
this year is due tw the fact that 2,724,054 tons of Belgium 
coal went to France up to August 31 this year, as com- 
pared with 2,696,183 tons in the corresponding period of 
1883. 

CoMMERCE OF ANTWERP.—The movement of shipping 
at Antwerp has very greatly increased during the last 
quarter of a century, and a larger class of vessels is also 
now frequenting the port. In 1860, 2158 sailing vessels 
arrived, of an aggregate burthen of 406,834 tons. The 
number of steamers which arrived in the same period was 
410, of an aggregate burthen of 139,610 tons. It follows 
that 2568 ships of all descriptions, of an aggregate burthen 
of 546,444 tons, entered the port during the year. In 
1870 the number of sailing ships which arrived was 2380, 
of an aggregate burthen of 689,741 tons. The number of 
steamers which arrived was 1745, of an aggregate burthen 
of 772,865 tons. The number of ships of all descriptions 
which entered the port during the year was, accordingly, 
4125, of an aggregate burthen of 1,362,006 tons. In 1880, 
1325 sailing ships, of an aggregate burthen of 562,665 tons, 
arrived, while 3158 steamers, of an aggregate burthen of 
2,500,562 tons, entered the port. The whole arrivals for 
the year were, accordingly, 4483, of an aggregate burthen 
of 3,063,825 tons. In 1 the number of sailing ships 
which arrived was 662, of an aggregate burthen of 350,904 
tons. The number of steamers which entered the port 
during the year was 3700, of an aggregate burthen of 
3,437,491 tons. The whole number of vessels of all 
descriptions which entered the port during the year was 
4362, of an aggregate burthen of 3,788,095 tons. It will 
be seen that the increase has occurred entirely in steam 
shipping, the number of sailing vessels entering the port 
having sensibly declined since 1860. 
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THE GULCHER SYSTEM OF ELECTRIC LIGHTING. 
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ELECTRIC LIGHTING AT THE INTER- 
NATIONAL HEALTH EXHIBITION. 


No. XI. 
Tue Eastern Gallery, the Chinese Court, and the 














The eight dynamos were divided into two groups of | the negative brush, to the negative main lead, 


four cach. One set was compound wound and fed 
350 incandescence lamps in the dairies, the electro- 


| motive force at the terminals being 105 volts. The 


Dairies were illuminated by the Giilcher Electric | 


Light Company, of Battersea Foundry, S.W. 
The current was supplied by eight Giilcher dynamos, 


of the size known as No. 4, and was utilised in | 


59 are lamps and 500 Crookes’s incandescence 
lamps, the whole arranged in parallelarc. It will be 
scarcely necessary to remind our readers that the 
Giilcher Company was the first, and for a long time 
the only firm, which used are lamps in this way, 


other set was series wound and supplied 50 arc lamps 


of 500 actual candle-power in the Eastern Gallery | 
and Chinese Court, and 138 incandescence lamps | 


and eight arc lamps in the Chinese restaurant. 
Throughout the Chinese section the lamps were 


| inclosed in Chinese lanterns, and a very artistic 


and this arrangement has always been the feature | 
| dynamo could be instantly cut out of circuit without 


which has distinguished their system from all 
others. The advantages which accrue from it are 
safety from shocks and simplicity in the connec- 
tions. Assuming the electromotive force necessary 
to maintain an arc to be 60 volts, it follows that when 


effect, thoroughly in keeping with the decoration of 
the building, was obtained. The current from this 
set of machines had an electromotive force of 
70 volts, the magnets of each machine being excited 
by the current from the adjoining one. Either 


in any way interrupting the current or the light, 


| the plan followed being to have one generator more 


the lamps are in parallel arc, the potential in the | 
leads need not exceed this figure, and consequently | of a neat form of switch, illustrated in Figs. 5 


it is below the point at which it can be perceived 
by the sense of touch. But if the lamps are in 
series, as with most other systems, there must be 
60 volts for each arc. Thus twenty lamps require 
a current having an electromotive force of 1200 
volts, a potential which is dangerous, if not fatal, 
if passed through the human body. The safety of 
the Giilcher method of working involves the dis- 
advantage of requiring large conductors to carry 
the current, which, on widely extended circuits, 


such as those employed in street lighting, may be a 


than was required, ready for an emergency, and to let 
each in turn act as the reserve, so that all got the 
same amount of wear. This was effected by means 


and 6, which show the switch in front and side 


| view ; Fig. 7 is a diagram of connection for four 


dynamos. The switch has four terminals marked 


|1, 2, 3, and 4. The first, No. 1, is made in two 


| should the current become too 


| 
| 


parts connected by a strip of lead which melts 
intense. The 
movable portion carries two insulated connecting 
pieces and can be placed in either of two positions. 
As shown in the figure, one connecting piece joins 
together the terminals 1 and 2, and the other, the 
terminals 3 and 4. In the second position terminal 


serious consideration, but is not of much moment | No. 1 is insulated, No. 2 and No. 3 are connected, 


in smaller installations, as, for instance, in buildings | and No. 4 is insulated. 
'each dynamo is coupled to No. 1 terminal and | is separated from the inner circle, and there is no 


and workshops. 


The positive brush of 


ced 


| which is shown by the external circle in Fig. 7. 
| One end of the magnet coil is coupled to the 
switch terminal No. 4, and the other to the posi- 
| tive lead, shown by the middle circle in Fig. 7. 
Now supposing the switch handle to be in the posi- 
tion shown in Fig. 6, the course of the current is 
from the positive brush to No. 1 terminal, thence 
to No. 2, and along the centre circle (Fig. 7) to 





No. 3 terminal of the next switch. Then it passes 
through the field magnet coils of the adjoining 
dynamo to the positive lead, and through the 
lamps to the negative lead and the negative brush. 
Thus each machine is excited by the current from 
the adjoining machine. 

Suppose it is desired to cut one of the generators 
out of circuit, say the upper one in Fig. 7, the 
switch is put into the “‘ off’ position, breaking the 
connection between 1 and 2, and between 3 and 4, 





and joining 3 and 2. By this the positive brush 





__424 


ENGINEERING. 


[Nov. 7, 1884. 








path for the current generated in the armature. 
The circuit of the field magnets is simultaneously, 
broken and their polarity ceases. The connection‘ 
of the terminals 3 and 4 provides a path from the 
armature of the dynamo at the left-hand side of the 
figure to the field magnets of that at the right side. 

The dynamos were of the well-known Giilcher 
pattern, in which a ring or disc of the Gramme 
type, revolves through four magnetic fields, alterna- 
tely of north and south polarity. The arc lamps 
also showed little modification from their original 
pattern, and full descriptions of both will be found 
on page 444 of our thirty-third volume. The incan- 
descence lamps have undergone a change of form 
since the Fisheries Exhibition, and the former 
cylindrical glasses in which the filaments were con- 
tained have given place to bulbs, with a manifest 
improvement so far as appearance is concerned. A 
brass ferrule is cemented on to the neck of the 
globe, and ends in a plug of non-conducting mate- 
rial in which are fixed two terminals, connected by 
copper wires to the platinum conductors which are 
fused into the glass. The lamp-holder is provided 
with spring contacts, and half a turn of the globe 
makes or breaks the connection between them and 
the lamp terminals. 

In addition to machines for electric lighting the 
Giilcher Company make plating or electro-deposit- 
ing dynamos. One of the latter, which has been 
made for the Chester Chemical Works, Saltney, 
is illustrated on the preceding page in Figs. 1 
to 4. It will be seen that in general appearance it 
follows their usual design, the difference lying in the 
method of winding the armature, which is, we 
believe, due to Mr. G. C. Fricker. The centre of 
the core is a flat wooden ring made up of sections 
glued together to prevent warping. On each side 
of this there are laid rings of thin charcoal 
iron separated by asbestos paper, and the whole 
are bound together by rivets which go through 
from side to side. This compound base is then 
turned and faced in the lathe, the wooden centre 
being left projecting beyond the iron both at the 
inside and the outside. The projecting rim is then 
cut away in places to produce indentations or de- 
pressions to receive thecoils, the intervening portions 
forming flanges which define the positions in which 
the coils are to be placed, and keep them in position. 
Each coil is composed of two copper bars, of rectan- 
gular section, each making two complete convolu- 
tions round the core. These bars are marked A 
and B in Fig. 4, and they are shown separately 
in section in Figs. 2 and 3. The inner end of 
bar A is attached by a screw to a piece of copper 
let into the core, and long enough to reach from A 
to B. It then makes two complete turns round 
the core, and its outer end is connected to the com- 
mutator, the direction of the winding following the 
motion of the hands of a watch. The inner end of 
bar B is likewise attached to the same piece of cop- 
per on the core, and it is bent twice round, the 
direction of its winding being opposite to the hands 
of a watch. The result of this arrangement is that 
A and B together form a continuous bobbin in both 

arts of which the current flows in the same direction. 

he outer end of A and the outer end of B are both 
connected to the commutator by a coupling piece, 
which at the same time serves to join the adjacent 
-coils of the armature. The core and its winding 
are carried by two discs, one of which is keyed to 
the shaft. These are turned conical at the edge 
and embrace the armature between them, a piece 
of leather being interposed between them and the 
conductor. Should they become loose at any time 
they can be tightened by screwing up the bolts 
which connect them. 

The magnet coils forma shunt across the poles of 
the machine to insure that the current shall always 
flow in the same direction. If aseries-wound dynamo 
be used for plating, the electromotive force of the 
depositing cells will overpower that of the machine 
if the speed fall, and will reverse the residual mag- 
netism of the iron, and consequently also the 
current, with the result that the partly-formed 
coating is stripped from the object under treatment, 
and the base itself may be dissolved. There are 
eight magnet coils, and these may be coupled up 
by means of a switch in two different ways. In the 
first the whole eight are in series; in the second 
they are divided into two parallel groups of four 
each. With the former arrangement the machine 
gives at 800 revolutions, a current of 1700 ampéres 
with an electromotive force of 5 volts. There are 
80 turns of wire of 8 millimetres diameter on each 
bobbin, with a resistance of 0.1 ohm, and the 





current flowing through them in series is 50 am- 
peéres. When the bobbins are in two circuits the 
current flowing through each set is double of this, 
and the strength of the magnetic field is increased, 
though not in the same proportion, as the magnets 
are saturated before they can obtain the full benefit 
of the increased current. In practice there is a 
difference of one volt in the current when the 
switch is changed, if the machine is delivering a 
comparatively full current, and none at all on open 
external circuit. The great benefit derived from 
this arrangement lies in the facility with which the 
electromotive force may be altered for plating such 
metals as nickel, which require a greater potential 
at the commencement of the process than when the 
first coat is on. 
The following is a list of the Giilcher dynamos 
and arc lamps : 
THE GuLcHER Exectric Licnut Company’s Dynamos 
AND Lamps. 
Lighting Machines. 
Amperes, Volts. 
25 65 
65 
65 
65 
65 
Plating Machines. 
Ampires, Volts, Price. 
500 5 £100 
1700 5 250 
Are Lamps. 
Ampétres. 
4.5 


Price. 
£70 
90 
130 
200 
300 


No. 


Actual Candles. 
1 450 
2 8 1000 
3 15 
Incandescence Lamps. 
Candle-Power. Electromotive Force. 
5 15 


2300 


15 
20 
30 
50 
100 
The British Electric Light Company, Turnmill- 
street, E.C., exhibited in the West Central Gallery 
eight arc lamps of 2000 nominal candle-power, and 
two of 3500 nominal candle-power, all driven by 
Gramme machines. The lamps were of the usual 
type, but the machines now made by the company 
show some structural alterations from those pre- 
viously described in these columns. Formerly it 
was the practice to make the contour of the arma- 
ture, in aline parallel to the axis, straight, and 
consequently at high speeds the wire would some- 
times belly out and come in contact with the pole- 
pieces, no matter how tightly it might be wound. 
This contour is now made slightly rounded, a form 
which quite does away with the previous difficulty, 
as the initial tension of the conductor is available 
to resist the effect of the centrifugal force. After 
the coils were applied to the wire ring which con- 
stitutes the core, a taper wooden disc was formerly 
forced in from each side to form the centre. The 
friction between the wood and the wires had the 
effect of carrying any slack there might be into 
the space between the two discs, and sometimes it 
resulted in an injury to the insulation, causing 
a short circuit in a part of the armature which was 
hidden from observation. In the new type of 
machine the inner side of the core is concave in 
both directions, and when the coils are first wound 
they bridge the cavity from side to side. The 
centre pieces are of cast iron and between them 
and the conductors there are laid a number of 
pieces of wood like the staves of a barrel. Each of 
these staves is slightly rounded on the back length- 
wise, and on the other side tapers each way towards 
the end. When they are laid in place and the centre 
pieces are forced home the rounded sides of the staves 
force ‘the conductors into the cavity of the core, 
tightening them all round the core, while the oppo- 
site sides of the staves fit the taper surfaces of the 
centre pieces. By this construction it is possible 
to take a machine to pieces for the renewal of a coil 
without danger of injury. 





CABLE TRAMWAYS. 
By J. Bucknatt - Smiru. 
(Continued from page 355.) 

Capiz haulage in mines may be classified under 
three heads : the ‘‘tail rope,” the ‘‘ endless chain,” 
and the ‘‘ endless rope” systems. The first of these 
may be briefly dismissed as having but little con- 





nection with our subject ; it is sufficient for the 
present to remark that it requires more machinery, 
cable, and power to operate it than the other two 
systems, and is devoid of certain essential features 
of the ‘‘endless rope or cable system.” Below, 
however, we shall have occasion to refer to the 
modification of this method which for many years 
was in use on the old Blackwall Railway. The 
second or “endless chain system” has also no 
direct interest for us; it is a primitive method of 
haulage peculiar to mining operations, where it has 
certain economical advantages. The third, or 
endless rope system, which performs exactly similar 
functions, has, however, a very important bearing 
upon the question we are now considering. 

This system may be briefly described as depending 
on the employment of an endless hemp or metallic 
rope, which passes over large terminal pulleys 
and around a driving drum connected with a suit- 
able motor, supported upon small rollers placed 
at intervals in the space between the terminal 
pulleys. A continuous and uniform motion is im- 
parted to this rope by means of the driving drum or 
clip pulley, round which it is passed. This system 
is generally applied to work trucks or wagons over 
double, or up-and-down roads, but in exceptional 
circumstances it has also been employed for operat- 
ing single roads, with suitable intermediate passing 
places. A train of trucks is now commonly headed 
by a conductor’s wagon, provided with a gripping 
appliance for catching hold of the rope which travels 
between the rails, and which can be released at 
will ; the same wagon is also equipped with suitable 
braking appliances. In this manner an intermittent 
motion may be imparted to the wagons from a 
continuously travelling rope or cable. It is 
obviously necessary that the cable should be main- 
tained at a uniform tension, otherwise it would be 
frequently thrown off the various pulleys. This is 
usually prevented by mounting the terminal pulleys 
upon travelling carriages provided with tail weights. 
Again, auxiliary adjusting sheaves or pulleys are 
also frequently provided, and over these the cable 
is passed, so that by moving them further from 
each other, they are caused to draw in any undue 
slack. 

Wire ropes have now been used in mines for 
about fifty years, and their invention and intro- 
duction are to be traced to Messrs. A. Smith and 
Newall, about 1830 to 1835. On the Continent 
wire ropes have been used in the mines of Hartz- 
Saxony since 1834, and more than twenty-five years 
ago cable haulage with intermittent acting grippers 
carried by auxiliary cars, was employed in the Kirk- 
wood Colliery, near Airdrie, Scotland. 

Space will not permit us to refer to the various ar- 
rangements of machinery and apparatus employed in 
this system of haulage in mines, but those desirous of 
further information on this part of the subject should 
consult the following publications: ‘* L’Emploi 
des Machines dans l’intérieur des Mines,” by A. 
Devillez, a report published in 1863 ; the ‘‘ Trans- 
actions of the North of England Institute of Mining 
Engineers” (especially about 1867, which contain 
most able and exhaustive reports on cable haulage 
by a specially appointed committee); ‘* Mining Ma- 
chinery,” by G. André. 

The endless cable system undoubtedly possesses 
special advantages for dealing with variable distri- 
buted loads and irregular traffic, and therefore it is 
well adapted for application to the working of pas- 
senger tramways. The system is, however, unsuit- 
able where complex junctions or branch lines are 
required. 

The endless cables now generally used in mining 
haulage, are manufactured of steel wires, and are 
usually from 2} in, to 3 in. in circumference. The 
average lives of these cables have varied from 
eighteen months to over three years, with an average 
performance of about 550 tons carried per day, at a 
cost of about 2}d. per ton per mile. Under some 
exceptionally favourable circumstances, from 68 per 
cent. to 70 per cent. of the driving power employed, 
has been usefully utilised. These ropes or cables 
are commonly driven by large sheaves or pulleys 
having V-shaped circumferential grooves, with an 
inclination of about 30 deg. The necessary driving 
adhesion is obtained by only a half-turn of the 
ropes. Such driving pulleys have been found to 
work and wear well, and only require to have their 
grooves re-turned once in every three or four years. 

The tail rope system already referred to can be 
advantageously applied in dealing with concentrated 
loads, and may be, in some cases, preferred on pas- 
senger tramways in which the two termini are the 
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only sources of traffic. It is, however, certain that 
the wear and tear of the cable is greater by this 
method, the relative excess as compared with the 
endless cable system being apparently about 15 to 12; 
besides this, the power cannot be so economically 
utilised, and the respective ratios of the consump- 
tion of fuel are approximately as 30 to 13. The 
speeds at which the endless cable has been thus use- 
fully employed, average from two to five miles per 
hour, and the ascertained loss by friction of the 
machinery and pulleys, has frequently amounted to 
from 45 per cent, to 50 per cent. of the driving 
power expended ; the latter is, however, greatly de- 
yendent upon the grades and curves of the line to 
he worked. 

As incorrect comparisons have not unfrequently 
been made regarding the analogy of the modern 
cable system of street tramways, with the Blackwall 
Railway of 1840, it will repay us to take a cursory 
glance at this old and ingenious scheme, which has 
an interesting and instructive bearing upon our sub- 
ject. The original Blackwall Railway, which was 
sanctioned by Parliament in 1836, and successfully 
opened to the public four years later, was a scheme 
of Messrs. Stephenson and Bidder (the engineers to 
the line) for effecting a rail or tramway communica- 
tion between the Minories and Blackwall, by means 
of a system practically similar to the tail rope 
system of haulage. This consists in the employ- 
ment of two cables, which are attached at one 
end to the front and rear of a train, whilst their 
other ends go to the termini of the line where 
they are attached to a drum and alternately wound 
and unwound. Now the arrangement on the 

3lackwall Railway differed so far that a con- 
tinuous cable was employed, to which an alternating 
motion was imparted as above described, whilst the 
carriages were connected to it by gripping appli- 
ances, Which could be set in action and released as 
desired. Further than providing means of allow- 
ing intermittent motion of the vehicles on the road, 
independent of the motion of the cable, it has 
no strict analogy as a system to that which we are 
about to especially consider. 

However, the long experience obtained upon that 
line affords some interesting practical data. The 
system was adopted on account of the frequent 
stoppages required between the termini, which 
were only about 3} miles apart, with five inter- 
mediate stations. The line was constructed upon a 
series of brickwork arches which had a gradual 
rise of 65 ft. towards the London terminus; the 
smallest curve had a radius of 3000 ft. The gauge of 
the track was 5ft., and the time occupied in transit 
between the termini was about thirteen minutes. 
The Minories Station was at that time the only 
railway terminus in London. The first hauling rope 
was constructed of hemp with 4 in. lays and was 
about 54 in. in circumference ; it was alternately 
wound up and paid out by terminal drums, 23 ft. 
in diameter, and 3ft. 8in. wide; and it was sup- 
ported at intervals of 35 ft., by pulleys, 3ft. in dia- 
meter and 7 in. wide. On the curves the guiding 
pulleys were arranged so as to permit of 3 in. 
vertical and 6 in. horizontal deviation. These pul- 
leys were mounted in horizontal bearings, but were 
constructed with a taper of 6 in. in their breadth. 
Angularly placed pulleys were afterwards tried on 
the curved portions of the line. 

The terminal hauling drums were alternately 
driven at a speed of forty revolutions per minute 
by engines of 224 nominal horse-power at the 
Minories, and by others of 140 nominal horse- 
power at the Blackwall end of the line, the circum- 
ferential velocity being equal to about twenty-five 
miles per hour. Duplicate engines and boilers 
were provided at each end, which were worked 
every alternate six weeks. Shortly after the line 
had been opened, a tendency was discovered in the 
rope to continually twist, and it ultimately became 
frequently ruptured. Subsequently a rope was 
tried from which the tar had been previously ex- 
pelled by pressure, but this experiment gave no 
satisfaction. Sometimes when these cables parted 
the consequences were serious, as the tensile strain 
upon them, combined with their natural elasticity, 
caused the severed ends to recoil violently to a con- 
siderable distance, and on more than one occasion 
a portion of the road, or the pulleys, were torn up 
or deranged. In one instance the rupture of such 
a rope caused the dislocation of a part of the coping 
of the Limehouse Bridge. Breakdowns became at 
last so common that the engineers resolved to try 
metallic cables, composed of six wire strands laid 
round a hempen core, and weighing about 10 lb. per 





fathom. This experiment was attended with a very 
satisfactory result, and the life of the new cables 
was extended to nine and twelve months, whereas 
the hempen ropes generally broke about once a 
month. Wire ropes of 33 in. circumference or 
1} in. in diameter, composed of six strands of six 
wires each, and weighing about 64 1b. per yard, 
were found to answer fairly well, although trouble 
was still given by the tendency of the cable to twist. 
Intermediate swivels were next introduced with 
some beneficial results for the purpose of over- 
coming this difficulty. Then troubles arose from 
the noise made by the pulleys and working parts, 
and a leather packing was tried upon them, while 
the cable was also served with spun yarn. Although 
the line was an expensive undertaking and had in- 
volved the expenditure of about 650,0001. , the traftic 
attained was of a heavy, and for a long time, of a 
remunerative character. 

The number of cars in a train varied from six 
to twenty-six, and the loads carried averaged from 
100 to 200 tons, whereas locomotives had only been 
able to draw from one-half to a fourth of such a load. 
The first-class carriages were constructed to carry 
forty, and the third-class seventy persons; all 
were provided with two lever brakes, a coupling-up 
contrivance, and the rope-gripping apparatus. The 
trains performed from fifty to fifty-eight journeys 
per day, according to the season of the year, or in 
other words the rope travelled about 300 miles per 
day. The trains were controlled by opening the 
grips at the successive stations and releasing one 
or more cars ; these were subsequently re-attached 
to the rope for the return trip. 

After the extension in 1841, there were six 
stations on the system between the termini: 
Poplar, West India Docks, Limehouse, Stepney, 
Shadwell, and Cannon-street; of these the first 
five ultimately communicated with the Fenchurch- 
street terminus, and four, viz., Minories, Cannon- 
street, Shadwell, and Stepney, with the Blackwall 
terminus. There was a descending gradient from 
Blackwall to Poplar and from Fenchurch-street to 
the Minories, the trains travelling these portions 
of their journey by gravitation and being attached 
to the rope at Poplar and the Minories respectively. 
The first carriage connected with the rope was 
carried over the whole line, and the intermediate 
traffic was worked by carriages detached for each 
station. When all the rope was coiled upon one 
drum the engines were stopped, and the various 
cars at the different successive stations re-attached ; 
the rope was then again set in motion in the reverse 
direction, simultaneously starting the carriages 
situated at different parts of the line. The several 
carriages during their return trip were thus sepa- 
rated by intervals, corresponding to the distance 
between the different stations from which they 
started, and on reaching the stations (Minories and 
Poplar respectively) at which the hauling ma- 
chinery was situated, they were released from the 
rope, and travelled on by momentum to the 
terminus. The line being in duplicate through- 
out, up and down trains used to depart simul- 
taneously from the Minories and Blackwall termini. 
The extension of the line from the Minories 
Station to Fenchurch-street was constructed in 
1841, at a further cost of about 30,0001. However, 
for effectually working the traflic between inter- 
mediate stations the system was inappropriate, and 
such service was necessarily very limited. During 
the year of 1844, we find that upwards of 2,500,000 
passengers were carried over the line, and that two- 
thirds of this traffic was derived from the interme- 
diate stations. Had locomotives then been sufti- 
ciently economical in their working, they would 
have doubtless been more suitable. But as it was, 
the estimated saving by the use of the rope systems 
appeared to show about 150,000/. in the construc- 
tional expenditure, and 12,000/. per annum in work- 
ing and maintaining expenses. However, we shall 
find that the application of the endless cable system 
we have in view affords very different examples of 
the means of dealing with distributed traftic. 

The fares on the Blackwall Railway were at the 
rate of 1.7d. per mile first-class, and 1.1d. per mile 
third-class, and the average receipts reached about 
1001. per day. The total working expenses were from 
about 14d. to 18d. per car mile, or about 6s. per 
train. The total tonnage moved or carried over 
the line daily, was about 7000 tons. The consump- 
tion of fuel for the engines was about 12 tons per 
day of fourteen hours, involving an annual cost of 
about 3500/. Grease consumed for lubricating pur- 
poses was also a considerable item, and amounted to 


80 lb. and upwards per week. Upon the whole, how- 
ever, it was not a satisfactory solution of a cable 
haulage problem, and it would have probably suc- 
ceeded much better had the endless cable system, 
as then employed at the Euston terminus of the 
London and Birmingham Railway, been used ; this 
line had a rise of 80 ft. in the mile, and was worked 
at the rate of twenty miles per hour. 

The cable haulage system of the Blackwall Rail- 
way was dispensed with about 1848, not so much 
on account of any inherent unsuitability, as from 
recent improvements made in locomotives, and also 
from the construction of other railway systems in 
connection with the line, which necessitated a 
common method of working. It was unquestionably 
an expensive system, necessitating the use of elabo- 
rate engines and apparatus at both ends of the 
line, whilst the severe strains inflicted upon the 
ropes were of a destructive character. 

here are numerous other instructive examples 
of cable traction as applied to the working of 
railways, &c., both at home and abroad, which 
space will not permit us to enter upon. As, for 
example, from about 1834 on the Canterbury 
and Whitstable Railway ; the Sunderland Railway, 
at Edge Hill, Liverpool; on the Edinburgh and 
Glasgow Railway, in the Edinburgh and Newhaven 
Tunnel; the Oldham incline ; the Gloucester and 
Birmingham incline ; the Hopton incline on the High 
Peak Railway ; the North-Eastern Railway Com- 
panies inclines, &c. Further, there are those of 
Ceylon, Croix-Rousse, Diisseldorf and Elberfeld, 
Schaffhausen, Lausanne and Ouchy, Leopoldsberg 
and Vienna, Buda and Offen, the New York Elevated 
Railroad, Pittsburg, U.S.A., Cincinnati, U.S.A., 
the San Paulo Mountain Railway, Brazil, &c. 
Again, there are the gravitation and hydrostatic 
cable elevators at Niagara, U.S.A., at Scarborcugh, 
&c. Accounts of most of these lines may be found 
upon reference to the Proceedings of the Institution 
of Civil Engineers. In 1844 there were 37 miles of 
wire rope used on the Durham and Sunderland Rail- 
way. At the beginning of 1873, Mr. E. Wright, of 
Birmingham, made a new wire rope for Edge Hill 
on the London and North-Western Railway of 
nearly four miles in one length or rather over 6500 
yards. This rope was 54in. in circumference and 
weighed over 34 tons. 

Data connected with the lives of wire cables, as 
above employed, are of such vital interest to our 
subject that it may not be superfluous to devote a 
few words to the San Paulo Railway above 
mentioned. Here metallic cables have been suc 
cessfully employed for many years past, in assisting 
the passage of a main line of railway over a vast 
mountain chain, with an elevation of 2500 ft. 
The lives of the early cables used upon this in- 
teresting line averaged about two years, after 
having hauled some 300,000 tons of traffic. These 
cables were composed of steel strands giving an 
aggregate of forty-two wires of No. 10 gauge, with 
a diameter of 1} in., and a breaking strain of about 
35 tons. 

This cable railway has now been working for 
about seventeen years, and according to information 
furnished by Mr. Brunlees, the engineer of the 
line, during this period, both passenger and goods 
traffic has been regularly conducted without any 
serious accident or delay. The lives of the cables 
are now doubled, and at present last for four 
years or about, after having run about 25,000 to 
30,000 miles. This improvement appears in a 
measure attributable to the substitution of clip 
driving pulleys for the grooved drums originally 
employed. The traffic on this railway varies from 
600 tons to 800 tons per day. But two or even 
four years would appear to be no remarkable dura- 
bility for cables thus employed, and in 1870 Sir 
J. Coode laid before the Institution examples of 
some metallic cables used by himself for similar 
purposes which had lasted in reliable working 
order for about eight years, or after having hauled 
1,600,000 tons of traftic. These cables consisted 
of six iron strands, composed of six wires each, 
wound round a hempen core, so as to give a cir- 
cumferential measurement of 4Zin., and painted 
at requisite periods with a mixture of raw linseed oil 
and Stockholm tar, and further were also “‘served” 
with fine iron wire to prevent external injury. 

It appears now generally admitted that the cable 
system of working inclines up to about 1 in 25, is 
far more economical than the use of locomotives, 
leaving, of course, horses altogether out of the 
question. 
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cable haulage schemes, are given in order to 
record data regarding the known capabilities, 
strength, and durability of metallic or wire ropes, 
when properly constructed and attended to. An 
erroneous notion appears to exist that the 
weakness cf such systems is in the liability of the 
ropes to become suddenly ruptured. In point 
of fact we noticed that the Times, in an able 
article on ‘‘Cable Tramways,” published in 
their issue of the 4th of June last, remarked ina 
favourable discussion upon the subject, that, ‘‘ The 
greatest anxiety is found to be in connection with 
the haulage rope, as the strain to which it is neces- 
sarily subjected renders it liable to suddenly break.” 

Any such notions have been proved by practice 
to be unfounded, and indeed it would be 
difficult to cite a case in which a good wire rope, 
‘properly used and looked to, has suddenly given 
way. Upon examination, wire ropes usually give 
ample signs of approaching weakness by external 
indications of wear. The data and examples we 
have now given regarding the safe, reliable, and 
eflicient transport of minerals, goods, and passengers 
by the use of wire ropes or cables, should develop 
confidence in their more extended application. 

(To be continued.) 








MINERAL WATER MACHINERY AT 
THE HEALTH EXHIBITION.—No. L 
Tue machinery that is employed in making aérated 

waters, or to use the more general title, soda water 

machinery, was well represented at the Health Ex- 
hibition. It would perhaps be as well to state at 
the outset that the beverage generally sold and 
drunk in the present day as soda water, has no soda 
at allin it. The first soda water made did contain 
carbonate of soda in quantities varying between 2 to 

15 grains per bottle, but the manufacturers found 

that the less soda they put in the water the better 

it was liked, for true soda water has anything but 
an agreeable taste. Consequently very soon the 
compound from which the beverage derived its 
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name ceased to take part in its composition. If a 
manufacturer were in the present day to send out a 


‘at the ends. 
| the vessel, the air remaining in it is drawn out by 
| means of a suitable pump, and in this way the water 
| is deprived of the air it holds insolution. Carbonic 
| acid gas is then admitted, finally being pumped 
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batch of soda water, made according to the origina 
plan, he would probably have it returned with a 
remark from the consumer that the soapsuds had not 
been rinsed out of the bottles after washing them. 
Soda water, then, may be accepted as simply pure 
water with which carbonic acid gas, or, to use the 
more modern term, carbon dioxide, has been incor- 
porated. In most mineral water factories this gas 
is produced by mixing sulphuric acid with whitning 
and water in a closed vessel. Carbonic acid gas is 
liberated, and after having been washed, is fit for use, 
whilst a neutral salt remains asa residue. At low 
temperatures and high pressures, water will absorb 
a larger amount of gas than when the heat is greater 
and the pressure less. At ordinary temperature 
and atmospheric pressure water will hold in solution 


, about an equal bulk of carbonic acid gas. This fact has 
' a considerable influence on the way that soda water 


plant is designed and on the means of working it. 
There are three systems upon which aérated 
waters are made. The original plan consists of 
placing the water, or soda solution, in a closed 
wooden vessel made of oak staves 24in. to 3in. 
thick and bound with iron hoops. An agitator is 
titted inside which works through stufting-boxes 
The water having been placed in 


in until the required pressure and saturation are 


_ reached. The agitator is worked meanwhile; and the 


beverage is then ready for bottling, when the same 
operations are gone through again. This process is 
still followed to some extent, but has been very 
largely superseded by the more rapid ‘‘ continuous 
process” which we are about to describe, and which 
was invented by a Mr. Hamilton and improve by the 
celebrated Joseph Bramah. In both the original, or 
“batch” process, and the continuous process, a pump 
is used for obtaining the required pressure, but the 
system followed in America is to utilise the pressure 
produced when the acid is brought in contact with 
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the chalk in the gas generator. This plan is 
also to some extent followed in England, the cheap- 





| may have been brought over. 


vessel, while the marble takes up any free acid that 
From the washer 


ness of the plant required being its special recom- | the gas is taken through pure tin pipes to a holder. 


mendation. 
always a risk of explosion, owing to the irregularity 
with which the gas is often produced in the 
generator, and that the bottling is carried on with 
a constantly decreasing pressure. There is said 
to be also a great waste of gas attendant on this 
system. 

The display of Messrs. Hayward Tyler and Co., of 
Whitecross-street, was the first of the large mineral 
water manufacturing exhibits that one came to on 
passing from the central part of the department of 
machinery in motion. It consisted of a complete plant 
by means of which aérated waters of any description 
could be made. On a raised platform, or floor above, 
was a tank lined with lead which was used for hold- 
ing the sulphuric acid. Beside this there was a 
whitning mixer of new design. It somewhat re- 
sembles an ordinary pug-mill, and by it the whitning 
is thoroughly mixed with water so that all fear of 
it balling in the generator is removed. The latter 
apparatus was placed below, and consisted of 
a cylindrical vessel made from rolled sheet lead. 
The one at the Exhibition was a vertical machine, 
there not being space enough on the stand to show 
one of the firm’s improved horizontal generators. 
Into the generator the pulp of whitning from 
the mixer falls, and at the same time a thin 
stream of sulphuric acid is admitted from the tank 
above, the two being mixed together by an 
agitator. The gas thus generated is taken through 
a leaden pipe to a gas purifier or washer. This is 
an oak vessel filled with water and has a series of 
perforated discs placed inside it, on which are layers 
of broken marble. The gas passes in at the bottom 
and rises through thewater, being continually broken 
into small bubbles by the obstructions placed in the 


It is objected, however, that there is | This consists of a hammered copper bell, tinned in- 


| side, and floating in an oak tub containing water. 
From the holder the gas is pumped into the con- 
denser and brought into contact with the water. 
This condenser is an oval-shaped vessel of gun- 
metal or copper tinned inside, and made in two 
parts, which are joined by flanges and bolts and 
nuts. The one exhibited has a capacity of 44 
gallons. In this part of the apparatus Messrs. Hay- 
ward Tyler and Co. have introduced an improve- 
ment which consists of a saturator formed from a 
helix of pure tin pipe pierced with a large number 
| of fine holes. As the gas and water emerge 
together from so many different points they become 
well mixed with the water, so that no mechanical 
agitation is required. It was formerly the practice 
| to have a shaft or spindle passing through the con- 
| denser, on which were arms for stirring the water 
| and gas together. The shaft worked through 
| stuffing-boxes, and cup leathers were placed for 
| keeping the water from getting to any rubbing sur- 
| faces and so becoming contaminated by particles 
| of metal worn off. This arrangement, however, 
has not always been considered satisfactory, and 
the coiled tube saturator has to a great extent taken 
its place. Figs. 1 and 2 give two general views of 
the condenser and pump. The latter forms an im- 
portant part of the plant, and is used for drawing the 
gas from the holder and the water from a tank pro- 
vided for the purpose, and forcing them at pressure 
through the tubular saturatorand into the condenser. 
The pump is of peculiar construction, being inverted 
so far asthe plunger and barrel are concerned. The 
plunger is worked from below by means of a double 











connecting rod as shown. The delivery is effected 
during the upstroke, and the barrel is therefore 
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filled by the downstroke. A cup leather is pro- 
vided for keeping the plunger tight, and gets 
tighter the higher the pressure. There are two 
sets of valves, one for gas, and the other for 
water, the pump taking both these at once. From 
the inverted position of the pump (the delivery 
valve being placed at the top of the barrel) on the 
upstroke the gas is driven out first, it being 
naturally above the water owing to its lower specific 
gravity. The water then follows, and there is no 
fear of any elastic gas being left in the pump to 
expand when the pressure is reduced during the 
downstroke, and thus impairing the suction. 

The water and gas having been mixed together 
under pressure in the condenser, constitute the 
aérated water known as soda water in this country 
and as eau-de-Seltz in France. 

From the condenser the soda water is drawn off 
for bottling. In small establishments this is done 
by hand, but in larger factories, where machinery 
is used for the purpose, the apparatus employed 
constitutes one of the most intricate parts of all the 
mechanical appliances. Fig. 3 shows one of Mac- 
donnell’s automatic steam syruping, filling, and 
corking machines. The bottle to be filled is placed 
on the block A and is then forced into the brass 
casting B, and against a suitable seating, so that a 
joint is made. Syrup is then forced in by means of 
a syrup pump OC, supposing lemonade or other fla- 
voured drink is being bottled. The admission 
cock for aérated water is shown at D. A plunger 
for driving the cork home is shown at E. N is the 
bottle to be filled. The operations being completed 
the bottle is knocked out of the rest by arm F into 
the shoot G, from which it is taken to be wired. The 
whole of these operations are performed automati- 
cally. The example that was shown was a one-bottle 
machine, but they are made to take two, three, and 
six bottles. The parts referred to are mounted on 
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the outer cylinder, and the necessary action for 
them is obtained by means of cam motion. A ver- 
tical shaft of large diameter revolves within the 
cylinder, and has suitable grooves cut in it so as to 
give the necessary movement at each part of the 
revolution. This machine does away with any 
necessity for the skilled labour required in hand- 
bottling, a lad or girl being required simply to place 
the bottles and corks in the apparatus. A one-bottle 
machine will fill and cork 60 dozen, anda six-bottle 
machine 200 dozen per hour. There were other 
machines on the stand at the Exhibition, amongst 
them a May-Davis filling machine and a ‘‘ turnover” 
machine for spherical stoppers. The usual pressure 
in the condenser cylinder is about 120 1b. to the 
square inch, which is reduced to about 40 lb. to 50 1b. 
in the process of bottling. A good deal of pressure is 
necessarily lost in ‘‘snifting,’ which is the process 
by which the atmospheric air originally in the bottle 
is expelled. With machine bottling, however, there 
is, we believe, far less loss of pressure between the 
cylinder and the bottle than in hand-bottling. In 
addition to this, on the opening of the bottles there 
is less liability of the contents frothing out. 

From the filling and corking machine the bottles 
are taken to the wiring machine. This is an en- 
tirely new apparatus recently patented by Mr. 
Robert Howard, the senior partner of the firm 
whose exhibit we are describing. So far as we are 
aware, wiring has always been done hitherto by 
hand, the intricacies of the different movements 
being considered too great to allow of any me- 
chanical contrivance performing them. Figs. 4and 
5, which are respectively a front and side elevation 
of the wiring machine, give a very good idea of its 
general arrangement. There are four reels A A 
for carrying the wire, the ends from these four reels 
are twisted together. For the first operation this 
twisting must be done by hand, but after one bottle 
has been wired the twisting is performed automati- 
cally, as will be hereafter shown. The twisted ends 
are then seized by the hand tongs B, which swing 
forward on the link b, and so draw the wires forward 
through the holder c to the position shown in Fig. 4. 
There are now four wires, joined at their outer end, 
stretched between the tongs and the revolving 
holder c. They are spaced horizontally, so that, on 
the bottle being passed upwards from beneath, the 
two centre wires catch on the top of the cork and are 
carried an inch or so upwards, whilst the two outside 
wires find their proper position just under the collar 
on the mouth of the bottle. The operator then 
pressses the foot lever and the bottle is firmly held 
in its place. The handle D is then set in motion, 
and this first causes a small pin to drop between 
the wires close to the neck of the bottle atc. In- 
side this pin, that is, on the side nearest the reels 
and away from the bottle, a clamp holds the four 
wires securely. The pin then revolves four or five 
times, and so twists the wires firmly together, 
making a connection between them on each side of 
the bottle. By the time the last revolution is made 
the pin is withdrawn and the differential spur gearing 
shown brings a pair of shears into play, and these 
sever the wires close to the loop formed, where the 
pin went through. It will be seen that in this way 
the cork is held in by four wires, two passing over 
the top and twisted together with two others that 
engage under the collar on the neck. The twist 
formed on the further side of the pin is the part 
taken hold of by the tongs for the next operation. 
When the bottle has been wired it is thrust into the 
shoot F by the self-acting pusher-out E. 

There are several other interesting machines on 
this stand, all of which show the sound workman- 
ship and good design with which this firm must 
fairly be credited. 


ELECTRIC LIGHTING NOTES. 

Mr. Extrrincuam, boilermaker, has just lighted his 
works by means of twelve Brush arc lamps, driving 
the dynamo from his works’ engine. The work has 
been carried out most satisfactorily by the Hammond 
Electric Light and Power Supply Company, Limited. 


The Stanners Close Steel Company have decided 
to extend their electric light plant by the addition of 
some ten Brush are lamps, six of which are now being 
erected. As this firm have been employing the light 
for some time the present extension speaks well for its 
success. The work is being carried out by the Hammond 
Electric Light and Power Supply Company, Limited. 


Messrs, Andrew Usher and Co., distillers, Sciennes, 
“dinburgh, have just introduced the electric light in 
the incandescence form throughout their well-known 





distillery, on account of the immunity from fire at- 
tending its use in an atmosphere charged with inflam- 
mable spirit vapour. ‘The installation, which has 
been carried out by the Anglo-American Brush Elec- 
trie Light Corporation (Limited), under the superin- 
tendence of Mr. W. Geipel, their representative in 
Scotland, consists of forty 100-volt Victoria lamps, 
each of 20 candle-power, the current being obtained 
from a B, self-regulating Victoria dynamo, which is 
driven from the ordinary shafting of the distillery. 
There are three branch circuits. One of them pro- 
ceeds to the offices ; another is distributed to the dis- 
tillery premises proper; and the third embraces the 
mash-house, the yard, and the stable. The dynamo 
requires very little attention, but such as it needs it 
gets from the distillery firemen. So far as expense of 
maintenance is concerned, it is practically limited to 
fuel, renewals of lamps, and depreciation of dynamo. 


For some time past the Police Commissioners of Lin- 
lithgow and the gas company of the same town have 
not been getting on very pleasantly in reference to the 
cost of the gas for lighting the lamps in the public 
thoroughfares, and by a new arrangement into which 
the commissioners were in a sense coerced, the cost 
of the street lights has been considerably increased to 
the ratepayers. The result of this strained relation- 
ship between the municipal authorities and the local 
gas company, is that a number of leading men in the 
town put themselves into communication with Messrs. 
Anderson and Munro, electric lighting engineers, Glas- 
gow. Mr. Munro made a careful inspection of the 
various parts of the town and gave it as his opinion 
that the High-street could be abundantly lighted by 
means of seven large are lamps, and the back of the 
burgh by several smaller ones and a few Swan incan- 
descence lamps. The engine for providing the motor 
power would be placed near the cross in the centre of 
the town, and the lamps would be lighted simulta- 
neously from one point, and extinguished in a similar 
manner, thus doing away with a considerable amount 
of manual labour. Mr. Munro was instructed to pre- 
pare estimates of the probable cost of introducing the 
electric light and the upkeep of the same. 

An extensive installation of the electric light has 
been fitted on board the Olympo. This steamer, which 
has been built by Messrs. A. and J. Inglis, Point- 
house, Glasgow, for the ‘‘ Messageries Fluviales a 
Vapor,” is sister ship to the Saturno, recently built by 
Messrs. Inglis for the same owners, and is intended for 
passenger traffic on the River Plate. The installation 
consists of 320 incandescent lamps of 20 candle-power 
each, which are divided into six circuits, each of 
which is controlled by a switch in the engine-room. 
Each state-room is provided with a lamp having a 
separate switch under the control of the passenger. 
An adjustable resistance is placed in the field magnet 
circuit, and the speed of the engine is controlled by an 
Auldo reducing valve placed close to the switch board. 
The dynamo used is one of the Elphinstone-Vincent 
type, capable of lighting 400lamps, and runs at 900 
revolutions per minute, with an electromotive force of 
90 volts. Over each gangway is placed a cargo lantern 
—each lantern contains a group of six incandescent 
lamps of 20 candle power. The lights are suspended over 
the gangways by strong brass swinging brackets which 
can be shipped or unshipped at pleasure. By this means 
a splendid light will be thrown over the gangways when 
passengers are being landed or shipped, or when load- 
ing or discharging cargo. A novel feature in ship 
lighting is the introduction of storage batteries. There 
are forty-five cells, which can be charged while the 
dynamo is running and lighting lamps, and this accu- 
mulated energy can be used for lighting any portion 
of the vessel when she is in port and steam cannot 
be obtained. The engine used for driving the dy- 
namo is one of J. and H. Gwynne’s Invincible type. 
The official trial cruise of the saloon paddle steamer 
Olympo gave the most satisfactory results. The 
speed attained on the measured mile was 15.625 
knots, which was quite up to the expectation of owners 
and builders. The Olympo is the tenth steamer built 
for the Messageries Fluviales 4 Vapor by Messrs. 
A. and J. Inglis, of Pointhouse, and she has been 
superintended to the most minute details by Mr. 
Thomas Elsee, one of the owners. She is a sister ship 
to the Saturno, which sailed for the River Plate two 
months ago, and is now on her station there. The 
engine is a compound overhead beam, having two 
cylinders at the end of the walking beam. The fittings 
are of the most elaborate and refined description, 
nothing which can add to the comfort of the passengers 
having been neglected. The cargo is loaded and dis- 
charged by hydraulic power, combining despatch with 
almost a total absence of noise. Electric bells are 
connected with every berth, and there is a compact 
arrangement of freezing machinery for the preservation 
of meat, fish, fruit, &c., for the table. All the work 
connected with the installation has been carried out by 
Messrs. William Harvie and Co., Broomielaw, Glasgow, 
under the supervision of Mr. Montagu Scott, their 
chief electrician 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 24, 1884, 

Tue sale of 10,000 tons of steel rails to the Canadian 
Pacitic Railway Company, by the Lackawanna Iron 
and Coal Company, for 28.50 dols., delivered at Brock- 
ville, Canada, has been the subject of a great deal of 
newspaper comment within the past week, because the 
price paid was very low, but principally because this is 
our first large export order, only small lots of rails 
having heretofore been sent to Cuba and South 
America from our mills. It has been asserted in some 
quarters that the rails were to be made of foreign 
materials, and the manufacturers thereby receive a 
drawback, but this is not the case; the rails are to 
be made exclusively of American materials. It is 
doubtful whether the firm taking the contract will 
make much, but the transaction marks an important 
step in the progress of the steel rail industry in this 
country, Pennsylvania makers are quoting rail prices 
to-day at 28 dols. to 28.50 dols., but weakness has 
crept in within the past week, and sales are now being 
made at 27 dols. to 28 dols., and a good deal of business 
is offering, which will not be placed except on a basis 
of 27 dols. to 27.50 dols., and it is not probable that 
makers will let it go. The mills in this section are 
well supplied with orders to keep them busy well into 
the winter, but all desire to secure orders for spring 
delivery. Nocombination has yet been effected among 
the railmakers, but there is still an effort being made 
in that direction, and it will meet with success, sooner 
or later. The general iron market is dull and de- 
pressed ; every tew days there is a little spurt of 
inquiry of demand in one department or another, 
which is sufficient to raise the hopes of manufacturers, 
but it never developes into any general activity, and 
things fall back into the old ruts again, buyers taking 
retail lots at the lowest obtainable prices, and makers 
trying to scale prices justa little more, in order to 
attract large orders that refuse to be attracted. Pig 
iron quotations show no change, except in forge, which 
is selling at 16 dols. to 17 dols., where 16.50 dols. to 
17.50 dols. were paid two weeks ago. Foundry grades 
have been under good inquiry, and a few furnaces are 
now negotiating for the sale of their output for the 
remainder of the year. No. 1 foundry ranges from 
19 dols. for common, to 21 dols. for special makes. 
Steel slabs and blooms, both foreign and domestic, 
have shown more activity. Slabs for nail use are par- 
ticularly in demand. Twenty per cent. spiegeleisen 
sold in one or two good lots at 26.50 dols., and special 
makes of Bessemer at 21.50 dols. Arrivals of Scotch 
pigiron are light. Large requirements for engineering 
purposes, which are known to exist, and which have 
been expected on the market for some weeks past, 
have not yet been presented, and until election is over, 
no very important business need be looked for. 


THE FORTH BRIDGE. 

THE following is the sixth quarterly report of inspection 
by Major-General Hutchinson, R.E., and Major Marin- 
din, R.E., of the works in progress for the construction 
of the bridge over the River Forth. 

Railway Department, Board of Trade, 
1, Whitehall, London, 8.W., 
September 17, 1884. 

S1r,—We have the honour to report, for the informa- 
tion of the Board of Trade, that, in compliance with the 
instructions contained in the order of the 26th October, 
1882 (R. 10,354), and in accordance with the provisions of 
the Forth Bridge Railway Act of 1882, we have made 
our sixth quarterly inspection of the works in progress for 
the construction of the bridge over the River Forth at 
Queensferry. 

The works have steadily progressed since our last in- 
spection at the end of May, and their state at the end of 
August is summarised in the following description : 


TEMPORARY WORKS. 

At South Queensferry.—The cofferdam for No, 8 viaduct 
pier has been completed, and that for 9 pier has been 
commenced, 

hese are both whole-tide dams, 

The head of the staging is completed for the reception 
of all four caissons, and three powerful air-compressors, 
with engines and boilers, have been erected, and are now 
supplying air to the first of the large caissons. 

Staging is being erected between those viaduct piers 
which are already above water level (i.¢., as far as No. 6), 
on which staging the girders will be put together and 
rivetted. The staging is completed over three spans, and 
the erection of the girders has been commenced. 

In the shops a new machine has been added for cutting 
the keyholes in the bedplates, and a large machine is 
being made for rivetting the bedplates by hydraulic 
ower. 

, At Inch Garvie.—Staging has been commenced to fill 
up the bulk of the space between, the four Garvie piers. 

At North Queensferry.—The cofferdam for the south-east 
pier is almost completed. The rock was found to be 
covered with a thick layer of boulders, embedded in silt 
and loose rough stones; these have been removed, and 
the dam is almost ready for the reception of the clay. 


PERMANENT WORKS. 


At South Queensferry.—The masonry of viaduct pier 
No. 7 has been raised about 9 ft., and now stands at about 
12 ft.aboveO.D, At No.8 the excavation was carried down 
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from 8 ft. to 4 ft. into the boulder clay (which proved to 
be similar in character to that met with in the founda- 
tions of the south cantilever pier), and the foundation 
concrete, 5 ft. thick, has been deposited. 

At the south cantilever pier the masonry has been 
raised 24 ft. on the average since the last inspection. 

At Inch Garvie.—The masonry of the north-east pier 
has been raised about 27 ft. since the last inspection. The 
caisson for the north-west pier has been rivetted up, and 
is now being lowered to its permanent position. 

The sinking of the caissons for the south-east and south- 
west piers, which are in deep water, has been sublet to 
the contractor who is now engaged in sinking those at 
Queensferry. 

At North Queensferry.—At the south-west pier the 
foundation has been successfully completed, and the ma- 
sonry has been carried up about 35 ft. 

Cast-iron washers are being bedded in the north-west 
pier to receive the lower bedplate. 

The viaduct girders for four spans have been deli- 
vered ; twospans have been framed, and more than half 
rivetted up. 

GENERAL REMARKS. 

The large caisson for the south-west Queensferry pier 
is completed, with all necessary shafts and locks for the 
passage of men and material, air-pipes, injector-pipes 
and valves, and, with the addition of two rings of the 
temporary caisson, the operation of sinking was com- 
menced on the 28th August, when air-pressure was first 
used. 

The caisson for the south-east pier, having been built up 
to a height of about 38 ft., has been launched and floated 
tu its permanent position, where it is being completed so 
as to be ready to be sunk as soon as the south-west one 
has reached its permanent level. 

The third large caisson for the Queensferry north-west 
pier has been built up to a height of 23 ft. on the launch- 
ing ways, and the fourth of these caissons has been started 
at the same place. 

In the shops about 3000 tons of steel plates, ties, and 
angles have been delivered, and about 930 tons have been 
completed ready for erection ; the four 12ft. diameter 
tubes which lie between the north and south pillars of the 
Fife and Queensferry piers are ready for rivetting ; and 
the first skewback (that for the Fife north-west pier) is 
being rivetted on the drill roads; the third and fourth 
lower bedplates have been framed and drilled, and one 
upper bedplate is finished ready for erection; a second 
has been planed and drilled, and a third is almost as far 
advanced. 

About 160,000 cubic feet of granite have been delivered, 
of which about 108,000 cubic feet have been set ; and about 
20,000 cubic yards of concrete and rubble masonry are in 
position. 

The number of workmen remains about the same as it 
was last inspection, viz., about 15 

In conclusion, we have to report that, so far as we are 
enabled to judge, the character of the work performed 
during the past three months appears to be perfectly 


satisfactory. 
We have, &c., 
C.S. Hutcuinson, Major-General, R.E. 
F. A. Marinpin, Major. 
The Assistant-Secretary, Railway Department, 
Board of Trade. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
very active last Thursday morning, and — were run 
up 44d. per ton, but in the afternoon buyers became 
scarce, and prices came back 34d. per ton, leaving the gain 
on the day only 1d. per ton. ‘Transactions were reported 
during the forenoon at 42s. 74d. up to 42s. 114d. cash, 
also at 42s. 94d. up to 43s. 04d. one month, and the close 
was sellers at 43s. 04d. one month, and the cash price 
nominally 42s. 104d. Business was done in the after- 
noon at 42s, 11d. down to 42s. 8d. cash, also at 43s. 04d. 
down to 42s. 94d. one month, and the closing rates for 
buyers were 42s, 8d. cash and 42s, 9}d. one month, with 
sellers wanting 4d. per ton higher. Friday’s market was 
somewhat irregular—opening 1d. per ton under the pre- 
vious day’s close, then advancing 23d. per ton, and clos- 
ing 4d. better than on Thursday. During the forenoon 
the rate was from 42s. 7d. up to 42s. 94d. cash, and from 
42s, 84d. up to 42s. 114d. one month, with sellers at the 
close wanting 42s. 84d. cash and 42s. 10d. one month, and 
buyers offering 4d. per ton lower. In the afternoon there 
were transactions at 42s. 84d. and 42s. 9d. cash, also at 
42s. 10d. and 42s. 104d. one month, the close being 42s. 9d. 
cash and 42s, 104d. one month, and buyers at 4d. less per 
ton. The market was quiet on Monday, and in the 
absence of buyers prices lost 2d. per ton of last week’s gain. 
Business was done in the forenoon at 42s. 8d. and 42s. 84d. 
cash, also at 42s. 10d. one month, with sellers at the close 
wanting 42s, 84d. and 42s. 10d., cash and one month 
respectively ; and in the afternoon the quotations were 
42s, 8d. down to 42s, 64d. cash and 42s. 94d. down to 
42s, 8d. one month, with sellers at the close at 42s. 7d. 
cash and 42s, 84d. one month, with buyers at 4d. per ton 
less. Yesterday’s market opened dull, with buyers hold- 
ing back, the result being a decline of 2d. per ton. At 
the lower rates buyers came in, and prices recovered 14d. 
per ton. Business was done in the morning at 42s. 5d. 
and 42s, 44d. cash, also at 42s, 7d. to 42s. 6d. one month, 
and there were buyers at the close at 42s. 44d. cash and 
42s. 64d. one month, and sellers wanting 4d. more per ton. 
The quotations in the afternoon were42s. 44d. to 42s. 6d. 
cash, and 42s. 6d. to 42s. 8d. one month, the market closing 
with sellers at the top quotations and buyers offering 4d. 
per ton under. There was aconsiderable advance in the 
price of warrants this forenoon, which may be attributed 








to the closing of ‘‘ bear” accounts, and to reports as to 
large railway extensions which it is believed that the In- 
dian Government are about to promote. Transactions 
were reported at 42s. 7d. up to 43s. 2d. cash, also at 
42d. 84d. up to 43s. 2d. one month, the close being buyers 
at 43s. 2d. cash, and sellers at 4d. per ton higher, with the 
month’s price nominally at 43s. 3d. Business was done 
in the afternoon at 43s. 2}d. up to 43s. 6d. cash, and subse- 
quently there were sellers at 43s. 4d. cash, with buyers offer- 
ing 4d. pertonlower. The month’s prices were not quotable. 
Much of the buying that took place last week was due to 
the covering of oversold accounts, the advancing market 
bringing on one ‘‘ bear” after another to close. ft would 
seem as if the conditions of things was largely brought 
about by the belief that nearly all the available works had 
got into the hands of one firm, and that, as a consequence, 
rapid market movements might take place quite inde- 
pendent of the course of trade. The reaction which set in 
on Friday was the result to some extent of a weak 
operator, who had been making large purchases, being 
unable to meet his engagements, and partly also to a very 
considerable decrease in the extent of the. weekly ship- 
ments. The outside public are still refraining from 
taking any active interest in the warrant market, but the 
rapid changes of last week and to-day has caused a little 
excitement, so that the market may not unlikely attract 
attention once more. As regards the legitimate trade 
demand, there is practically no change to report, nor 
is there any appearance of a change for the better. The 
number of blast furnaces in actual operation still rewains 
at 95, as against 104 at the same time last year. Last 
week’s shipments of pig-iron for all Scottish ports 
amounted to 8949 tons, as compared with 10,806 tons in 
the preceding week, and 12,167 tons in the corresponding 
week of last year. The despatches were as follows : The 
United States, 1110 tons; Australia, &c., 535 tons; 
France, 370 tons ; Italy, 200 tons; Germany, 2295 tons; 
Russia, 340 tons; Holland, 445 tons; Spain and Por- 
tugal, 171 tons; other countries, lesser quantities. The 
stocks of pig-iron in Messrs. Connal and Co.’s public 
warrant stores stood at 580,306 tons yesterday afternoon, 
as against 580,662 tons yesterday week, showing a de- 
crease of 356 tons over the week. 


Large Pipe Contract.—Some excitement has lately been 
imparted to the Glasgow pig-iron market by a report 
that a contract for 20,000 tons of cast-iron pipes had been 
placed with Messrs. Macfarlane, Strang, and Co., Loch- 
burn Iron Works, Glasgow, for the Sydney Water Works. 
The report was well founded. There was a keen com- 
petition to secure the contract ; it lay exclusively between 
Glasgow and Middlesbrough firms. Before the contract 
was publicly known all the pig iron required had been 
secured. It is stated that the contract represents a 
sum of about 150,000/. The execution of the order will 
extend over a year or so. 


Glasgow Engineers’ Association.—The third meeting of 
tl 's Association was held last Thursday evening—Mr. 
W. H. Thorpe, C.E., in the chair. The following gentle- 
men were elected as office-bearers for the ensuing session : 
Mr. Archibald A. Swan, B.Sc., President; Mr. W. H. 
Thorpe, Vice-President; Mr. A. J. W. Watkins, Secre- 
tary. Councillors—Messrs. J. W. B. Maclaren, H. V. 
Eaglesham, A. Jack, and J. R. Sutherland. <A some- 
what important discussion upon the best means of cross- 
over communication on the River Clyde at Glasgow, was 
then entered into. Several gentlemen proposed schemes, 
some of which have already been described elsewhere. 
A ——— which, however, seemed to meet with the 
general approval of the meeting was one of which the 
chief feature was a subway of circular section, divided 
into four compartments, in two levels, and providing 
ample accommodation for railway, vehicular, and passen- 
ger traffic. 


Clyde Shipbuilding Trade.—The output of new shipping 
from the Clyde shipbuilding yards during last month 
showed a falling off to the extent of 14,596 tons, as con- 
trasted with the output in the month of October last year, 
though it exceeded by 10,105 tons that of the month of 
October, 1879. On the ten months of this year the out- 
put is 258,567 tons, or 69,994 tons under that of the corre- 
sponding period of 1883, but about equal to that of 1881, and 
121,217 tonsover that of the same period of 1879. The vessels 
launched last month were chiefly for Glasgow shipping 
firms. Twenty-one vessels were launched, of a total of 
21,255 tons. Two of the largest steamers gave a total of 
8050 tons. They were the Carthaginian, for the Allan 
Line, and the Asia, for the Anchor Line. Of the five 
sailing ships launched during the month, four gave a total 
of 5945 tons, the largest being the Derwent a vessel of 
2000 tons. 








NOTES FROM THE SOUTH-WEST. 


The Barry Dock.—On Wednesday Lord Windsor cut 
the first sod of this new dock. The works also involve 
the construction of sixteen miles of railway, including 
sidings, and the contract has been let to Mr. T. A. 
Walker for 563,9877. The work is to be completed in 
three years. Among other large works undertaken by 
Mr. Walker may be mentioned the Severn Tunnel, the 
Prince of Wales’s Dock at Swansea, the Penarth Dock 
Extension, the Valley of Elam Railway, the Inner Circle 
Completion Railway (London), and the East London 
Railway through the Thames Tunnel. Mr. Walker has 
also commenced the construction of a large dock at 
Preston at a contract price of 500,000/7. 


New Tredegar.—The operations at the New Elliot Pit 
are being carried on satisfactorily. The depth now 
reached is 400 yards, and it is expected that the remain- 
ing 50 yards will be completed in two months. The brick- 
yard, shops, &c., in connection with the pit are also in 





full swing. There are now 150 men employed. It is in- 
tended to erect 400 cottages, and forty are now in course 
of construction. 


Great Harbour Scheme for Cardiff.—A project is being 
matured by which what is known as the West Mud at 
Cardiff, is proposed to be utilised. The undertaking con- 
sists in the construction of a sea wall and locking basins 
between the low-water pier at Cardiff and Penarth Head, 
which would thus form a great harbour upon the West 
Mud. The mud flats would eventually be dredged out, 
and would form a series of docks within an area some 500 
acres in extent. It isnot proposed at once to dredge out 
the whole of this area, but only so much of it as would be 
necessary to form the half-tidal basins, and the channels 
to the lock gates; also alongside the proposed sea wall, 
where movable tips could be constructed or jetties could 
be built. 


Somerset and Dorset Railway.—Colonel Rich, R.E., has 
reported on his inquiry into the circumstances of an acci- 
dent which occurred on the Somerset and Dorset Joint 
Railway, at Highbridge, on the 13th ult. A goods train 
which was being pushed back from Highbridge goods shed 
yard to Highbridge wharf, broke the gates which close 
across the public level crossing of the main road to Bristol, 
struck and upset adray which was passing along the road 
at the time, and crushed a boy to death between the tail 
wagon of the train and the dray. A woman who was 
passing was slightly hurt. The conclusion arrived at by 
Colonel Rich is that the accident was caused by the 
neglect of the engine-driver of the goods train in moving 
his train before he had obtained proper leave to do so. 
He recommends that fixed signals be erected, that safety 
points be provided to control the goods line, and that all 
the signals and the safety points should be interlocked 
with the gates and passenger-line signals and worked from 
the signal cabin. 


Newport.—During the past week business in the steam 
coal trade has not been very animated, and the clearances 
show a considerable falling off. The iron ore trade con- 
tinues in a depressed condition. Business in the manu- 
factured iron and kindred trades continues quiet, although 
some of the works are stated to bea little better employed. 
Last week’s shipments amounted to 2644 tons, forwarded 
to the following destinations: Buenos Ayres, 1800 tons ; 
Paysandu, 844 tons. Last week’s coal clearances 
amounted to 49,252 tons. From Bilbao there were re- 
ceived 6750 tons of iron ore. 


Collieries Restarting.—The restarting of the Plymouth 
Company’s Old Abercanaid Pit will be hailed with satis- 
faction. After a large outlay by the company in fitting 
up new framings, machinery, &c., and opening out the 
old workings, the raising of coal has been commenced, 
two teams of excellent coal having been raised on Friday. 
The Mynyddmago Colliery, near Groeswen, Caerphilly, 
which has been taken by Messrs. W. and E. Beddoe, of 
Llancaiach, is about to be restarted. 


Cardif.—The steam coal trade has again presented a 
quiet appearance. The patent fuel market maintains a 
satisfactory tone, and the works, taken generally, have 
been well employed. The house coal market continues 
in a healthy state. Last week’s clearances comprised 
112,416 tons of coal, 1331 tons of iron, 3320 tons of patent 
fuel, and 120 tons of coke. From Bilbao there arrived 
5059 tons of iron ore and 818 tons came to hand from other 
sources. 

Treherbert.—The Ynsyfeio Colliery, which has been 
stopped for some montks in consequence of a collapse in 
the upcast shaft, recommenced work on Monday. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the attend- 
ance on ‘Change was again small, and the tone of the 
market quiet. There was no alteration in the prices of 
iron, No. 3 Cleveland pig selling at 36s. 3d. per ton. and 
keen buyers holding off for 3d. less, while in some cases a 
small premium was paid for special brands of No. 3. For 
the lower numbers 34s. to 34s. 6d. were still quoted. As 
was generally expected in well-informed circles, tele- 
graphic information from Glasgow showed a marked de- 
cline in prices there, the recent advance being due to 
speculation, and not to any real improvement in trade. 


The Make and Disposal of Pig Iron in Cleveland.—The 
Cleveland Ironmasters’ Association issued from their 
offices at Middlesbrough, on Tuesday, the official returns 
showing the make and disposal of pig iron in the North 
England during the month of October. Of the total 
number of blast furnaces erected, 156, there have been 98 
in operation. The total make of all kinds of pig iron in 
the district during the month amounted to 201,087 tons, 
which is an increase of 4781 tons on the previous month. 
The stocks of pig iron stand at a total of 287,981 tons, 
which is a decrease of 174 tons on the previous month. 
The total shipments of pig iron from Middlesbrough fell 
off to 86,336 tons, a decrease of 3415 tons on the previous 
month, and 12,924 tons compared with October last year. 


The Manufactured Iron Trade.—In this declining in- 
dustry there are no signs of improvement for the winter. 
Large works are irregularly employed, and many men 
are idle. Wages are small, and there is much suffering 
in the iron-making towns. It is expected that the time 
for holding the proposed arbitration court on the wages 
question will be fixed at a meeting of the Standing Com- 
mittee which is to be held at Middlesbrough to-morrow 
(Thursday). 


Engineering and Shipbuilding.—In these industries 
there is no improvement. The few orders which have 





ENGINEERING. 


(Nov. 7, 1884. 








THE MAXIM MACHINE GUN. 


recently been booked by firms on the northern rivers are 
trifling when the enormous productive power is remem- 
bered. The prospects for the winter months are no better, 
but the belief grows stronger that in the spring of the 
year there will be a gradual and sure revival. 


The South Gare Breakwater.—For several years this | 


breakwater at the mouth of the Tees has been in 


course of construction, and is now so far complete | 
that on Monday the new lighthouse at the end ai 
an 

of great service to the mariners | 
In the construction of the break- | 
water millions of tons of slag—the waste product of the | 
Cleveland blast furnaces—have been utilised. The Com- | 


it was lighted. a fiashin 
will no doubt 


trading to the Tees. 


The light is one, 


missioners of the Tees are making a breakwater on the 
north side of the bay and are using enormous quantities 
of slag. But although slag is being used for such gigantic 
works and for street-paving, cement, &c., it is accumu- 
lating at the several blast furnaces to a prodigious extent. 
Indeed the obnoxious heaps deposited on ground adjoin- 
ing works in the different towns are becoming a serious nui- 
sance. Some of the ironmasters send the slag in specially 
constructed barges to sea, and there deposit it some four 
miles beyond the bar at Teesmouth. This mode of dis- 
posing of the slag is expensive and is not satisfactory, 
many people contending that as the action of the sea pul- 
verises it, only a short time elapses ere it is washed into 
the river in  & shape of mud. There is a field for some 
ingenious inventor to rid the ironmasters of this growing 
incubus by some method of utilising it or removing it 
from the works at a low cost. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Coal Mining.—At Firth College, Sheffield, Mr. C. H. 
Cobold, F.G.S., is delivering a series of addresses on 
coal mining with illustrations and exhibits of apparatus 
now used at Pinxton New Colliery. For many months 
past the Pinxton Colliery Company have been driving 
two headings 44 ft. high by 9 ft. broad towards each 
other, with a view to the opening of a new pit at Langton, 
where sinking has been carried on to the depth of 1068 ft. 
The headings have now met, and the company expect, 
by the aid of the new plant now being put down, to be 
able to’ put from 3000 to 4000 tons more of best Derby 
bright coal per week into the market. A line is in course 
of construction by the Midland Company from Pinxton 
Station to the new colliery. 


The Depression in Steam Shipping Property—As an 
illustration of the extremely depressed state of steam 
shipping property, we may say that after a recent sale at 
Whitby, a one-sixty-fourth share ins.s, Stakesby, a 1900 
ton (deadweight) steamer, under local management, was 
disposed of by private treaty for 1357. About two years 
ago one-sixty-fourth shares in this steamer were selling in 
the market at from 315/. to 330/. each. 


Opening of a New Gas Works at Bolton-on-Dearne.—As 
an indication of the enterprise which is still exhibited in 
South Yorkshire in face of commercial depression, we 
note that this week the inhabitants of Bolton-on-Dearne 
have succeeded in securing a supply of gas. The vast 
field of red coal runs in that direction, and one of 
the leading coal companies in that district has not been 
slow to take advantage of the opening. The company 
alluded to is the Wath Main Colliery Company, who are 
securing a supply of coal from unworked beds which will 
be second to none in the kingdom. Bolton-on-Dearne 
will be the nucleus of the forthcoming enhanced supply 
from South Yorkshire, and the residents, aware of this, 
have secured a supply of gas for the village. The engi- 
neer and contractor for the gas works is Mr. T. W. 
Steers, of 4, Derringham-street, Hull, and he has shown 
considerable enterprise in the matter. As is usual in 
these cases, there is now, when success is complete, a 
rush for shares, but they are all issued. 





FOREIGN AND COLONIAL NOTES. 
Queensland Railways.—The Brisbane Valley branch 
line was opened for traffic June17. On the Logan branch 
the works of the first section are well advanced ; the 
cuttings and embankments have been completed for 124 
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miles, and in another month it is hoped that the works of 
excavation will be finished throughout. 


Australasia and the United States.—The Uongress of the 
United States has passed a Bill enabling a subsidy to be 
granted in aid of a mail service between San Francisco 
and New Zealand and Australia. 


New Caledonia.—The first section of a tram and railway 
from Noumea to Canala, through Paito and Toms, is to 
be forthwith commenced, and is to take precedence of all 
other public works determined upon. 


The Suez Canal.—The transit revenue of the Suez Canal 
Company in August amounted to 191,600/., as compared 
with 207,632/. in August, 1883. The aggregate revenue 
collected in the first eight months of this year was 
1,785,1927., as compared with 1,861,177/. in the correspond- 
ing period of 1883, 


Townsville.—Mr. Nisbet, of the Queensland Harbours 
and Rivers Department, has been in Townsville for the 
purpose of inspecting certain improvements which are 
now being made in that rising Queensland port. It is 
proposed to expend 12,000/. for the extension of what is 
known as Fountain’s Breakwater. 


_Italian Mechanical Industry.—We learn that the Vene- 
tian Industrial Company, at Terni, will shortly commence 
the manufacture of armour plates for the Italian Navy, 
which have hitherto been supplied by English firms. it 
has not yet been decided what system shall be adopted, 
and nothing will probably be done until after the conclu- 
sion of experiments now being conducted at La Spezzia, 
with the view of testing the relative merits of plates made 
of pure hammered steel and of iron and steel combined. 
In future, also, a preference will be given as far as pos- 
sible to native industry in the manufacture of boilers and 
engines for Italian men-of-war. 


_ Japan.—The Japanese Government is about to take an 
important step in order to extend the commercial rela- 
tions of Japan with the western world. The announce- 
ment is made that, in consideration of an immediate 
modification of a treaty negotiated with England in 1858, 
touching the separate jurisdiction of the five treaty ports, 
Japan is prepared to throw open the entire country, and 
to remove all restrictions upon foreign residence, travel, 
and trade. 


Mechanical Industry at Adelaide.—Mr. Lindsay, of 
Port Adelaide, has accepted a contract for the construc- 
tion of engines for the South Australian Marine Board, 
about which there has been some feeling because of the 
desire of some of the members of the Board to give the 
work to an English firm, whose tender was the lowest. 


Railway Duplication in New South Wales.—The tender 
of Mr. J. Ahern, for 79,343/., has been accepted by the 
Government of New South Wales for the duplication of 
the railway between Parramatta and Penrith. 


Coal at Hamburg.—The imports of English coal at 
Hamburg in the first eight months of this year amounted 
to 639,557 tons. Westphalian coal was imported at Ham- 
burg in the same period to the extent of 360,240 tons. 


American Bridge-Building.—The Boston Bridge Works 
has finished the ironwork for a double-track bridge to be 
erected across the Connecticut, near Greenfield, this 
autumn. It weighs 850 tons, and was shipped Sep- 
tember 1. This company is doing a large amount of 
bridgework for the Boston and Maine Railroad ator near 
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Biddeford, Maine, and among its orders are a 650 ton 
bridge over the Seekonk, at Providence, some high trestle 
work for the Boston and Lowell Railroad, besides smaller 
orders for other lines. The company has just completed 
the Charlestown drawbridge for Boston and a bridge at 
Albion,*Rhode Island. 


Coal in France.—The production of coal in France in 
the first half of this year was 9,978,720 tons, as compared 
with 11,009,128 tons in the corres age | period of 1883, 
Tt will be seen that there was a falling off of no less than 
1,030,408 tons in the production in the first six months of 
this year. 


German Coal in Italy.—The quantity of German coal 
despatched to Italy vid the St. Gothard Railway in 
June was 5160 tons. The corresponding movement in 
June, 1883, was 5360 tons. 

Steel Rails in Algeria.—The Terrenoire Works Com- 
pany has contracted to supply 8000 tons of steel rails to 
the East Algerian Railway Company. The contract price 
is 5/. 19s. per ton delivered at an Algerian port. 








New Roapway BripGE OVER THE RIVER OUSE AT 
Beprorp.—The new iron roadway bridge over the River 
Ouse at Bedford, the foundation stone of which was laid 
by the Marquis of Tavistock twelve months ago, was 
opened to the public on Tuesday, October 21, by Earl 
Cowper, K.G., in the presenceof the Marquis of Tavistock, 
Lord Charles Russell, Mr. Whitbread, M.P., Mr. 
Magniac, M.P., and Mr. James Howard, M.P. The 
nellive consists of one central span and two smaller side 
ones, the distance between the faces of the north and 
south abutments being 200 ft. The arches are segmental, 
and consist of four central wrought-iron ribs, spaced 5 ft. 
apart, to carry the vehicular traffic, and two outer ribs to 
carry the parapet and passenger traffic. The main ribs 
of the central span are made of four angle-irons 4in. by 
4in. by {/in.. and two web plates ‘sin. thick. The hori- 
zontal member consists of two angle irons 6in. by 4in. by 
hy with braced spandrels of channel iron 5in. by 44 in. 

y 23lb. The other ribs are of the same construction, 
with the thicknesses reduced in proportion. All the ribs 
are well braced laterally with angle irons 3 in. by 3 in. by 
_— and rest on strong cast-iron skewbacks let into the 

ramley Fall springers. The outer ribs are fitted with 
ornamental cast-iron spandrels and cornices, and sur- 
mounted with a handsome parapet railing. The flooring of 
the bridge is made of -Westwood and Baillie’s corrugated 
plates 64in. deep and covered with asphalte and concrete, on 
which is laid the macadam. The clear width between the 
inside of the parapet railings is 35 ft., with footways 7 ft. 
wide. The foundations have been taken down to the rock, 
which lies about 12 ft. below the surface. The piers and 
abutment are made of Portland cement concrete, in the pro- 
portion of from 7 to 10 to 1, according to the position, and 
are faced with 14in. and 9 in. in brickwork up to the 
springers and above with Darley Dale stone from Mr. 
Boden’s quarry, the pilasters of piers and abutments 
being pnraage d of this stone. Ornamental cast-iron lamp. 
e cap of each of the pilasters. The bridge is 

approached on the north side by a new road with a 


| gradient of 1 in 87, having slopes of 14 to 1, and fenced 
| with Baltic redwood posts 9 ft. apart, with three angle 


iron rails. The approach on the south side has a gradient 
of only 1 in 127, and has a close wooden fence on one side 
5 ft. 9 in. high, and a panelled brick wall on the other, on 
the top of the retaining wall, which was necessary on ac- 
count of the contiguous go xe The works have been 
designed by Mr. John J. Webster, Assoc. M. Inst. C.E., 
of re go me Chambers, Liverpool, who also superin- 
tended the construction and erection. The contractors 
for the masonry, brickwork, and concrete, &c., were 
Messrs. S. W. Pilling and Co., of Manchester and 
Bolton ; and for the ironwork Messrs. Goddard and 
Massey, of Nottingham, and great credit is due to them for 
the excellent manner in which they have completed their 
contract. The whole cost of the work, exclusive of the 
purchase of land, has been about 8000/., which must be 
gratifying to the engineer, as it is within his original 
estimate. This cost is extremely low, and considering 
the amount of labour necessary for such a class of bridge, 
it will be found to compare most favourably with any 
existing structure. 
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slackened, the barrel can be moved by hand to spread 
the fire over a considerable area. If a definite piece of 
ground is to be subject to the fire, such as a bridge, a 
pass, or a ford, the gun can be sighted in succession 
to each end of the space and its motion beyond those 
limits prevented by adjustable nuts on the screw 
spindle. The elevation of the barrel is altered by 
turning the handwheel on the inclined strut, stretching 
from the stand to the rear of the gun. By slackening 
a clip on this strut the screw is thrown free, and the 
weapon can be elevated and depressed by hand. 

We will now consider the mechanism by which the 
loading and firing is effected. The barrel B, which is 
inclosed in a water jacket (Fig. 3), is capable of a 
longitudinal motion of about seven-sixteenths of an 
inch upon the explosion of a cartridge, and moves back, 
pushing before it the breech bolt, the sear, and the 
rest of the moving parts. Its motion is in the first 
instance opposed by two springs e e (Fig. 4), which are 
forced outwards by the toggle arms dd. As soon as the 
arms have passed the centre, the springs begin to close 
again, and aid the motion of the barrel. At first, as 
we have already said, the barrel and the block or 
breech-piece A, travel back at the same speed, but for 
the spent shell to be extracted and the new cartridge 
to take its place, the block A must leave the barrel a 
considerable distance for the other mechanism to come 
into play. The two are at first fixed together by the 
locking catch C, which is held down by the stop N. A 
slight motion carries the catch free of the stop, and a 
little more lifts the catch, by its tail coming in 
contact with the stop. The bolt and the barrel 
are then free of each other, and the former receives a 
rapidly accelerated motion from the lever a (Fig. 4). 
This lever is pivotted on the barrel, and moves with it. 
As the barrel approaches the end of its stroke the 
point of the lever meets the stop 6, and it commences 
to rotate about its pivot. In doing this it forces for- 
ward the piece c connected to the block, first with a 
slow motion and then with a gradually augmenting 
one, as the leverage of one arm increases and that of 
the other diminishes, while the lever rolls over the 
stop and the piece c. 

By the action of the lever the barrel is arrested, 
while the block and the mechanism attached to it con- 
tinue to move until the crank I gets on to the back 
centre. Assoon, however, as the block has commenced 


to leave the barrel, and before the latter has come to 
rest, the extractor M strikes the peg which stands in 
its path, and turning on its pivot on the barrel, draws 


the shell about }in. out of the gun. This extractor 
has two arms, shown in dotted lines, which take hold 
of the empty cartridge at each side, and withdraw it 
with certainty. The extraction is completed by a hook 
shown (Fig. 3) attached to the crosshead. This hook 
runs under a fixed spring which is curved upwards at 
each end to reduce the pressure when the shell is being 
started, and when it is about to be released. The 
empty cartridge case is deposited in one of the pockets 
of the cylinder G, which is partially rotated just as 
the crank reaches the back centre, and is carried round 
to be dropped out after the next shot. This cylinder is 
visible in Fig. 2, where a shell is seen in the act of fall- 
ingout. The partial rotation of the cylinder brings the 
next pocket, which has already been charged, into a 
line with the barrel, and now the first series of opera- 
tions is complete. The recoil has taken place, the 
breech block unlocked, the shell first started, and then 
completely extracted and removed, and the new car- 
tridge brought into position for loading. 
The next series, which is about to commence, con- 
sists in cocking the hammer or striker, pushing the 
cartridge home, locking the breech-piece, and releasing 
the sear. As the crank approaches the back centre 
the tail D of the cocking lever meets the stud J, 
and the catch is caught and detained by thesear. The 
main spring, which is somewhat indistinctly shown 
coiled round the striker, is thus compressed, and held 
ready for action. When the crank has passed the centre 
the breech-block moves towards the barrel, pushing the 
cartridge before it, until the latter is home and the 
block is locked by the catch C. The momentum of 
the crank and crosshead is sufficient to carry the 
barrel forward until the toggle arms d d pass 
the centre, and the springs e e are in a position 
to urge it to the end of its travel. If the gun is 
set for very rapid firing they do this immediately, 
and the sear coming into contact with the cam K, the 
striker is released, and the cartridge fired. After the 
shots have been fired the same cycle of operations is 
repeated, with this difference, that the crank, instead 
of starting from the position shown in Fig. 4, occupies 
the dotted position and commences to rotate in the op- 
posite direction. It never makes a complete revolution, 
3ut if the gun be not set for a rapid rate of firing, there 
is a pause after the breech is locked, and the length of 
the time is determined by the adjustment of a hydraulic 
buffer, resembling in principle a cataract cylinder. This 
appliance (L, Fig. 3) consists of a piston working in a 
cylinder with a by-pass between its twoends. This 
by-pass is a plug, and is provided with a handle work- 
ing over a quadrant on the outside of the case. This 
quadrant is marked for speeds between ni/ and the 





maximum, according to the opening which is afforded 
between the two ends of the cylinder at the various 
angles. The rate of fire can be reduced in practice to 
one shot in every twenty-five seconds, and by very 
careful adjustment to one in fifty seconds. The 
operation of the hydraulic butter is as follows: Upon 
the upper side of the barrel is a stop which, just before 
the end of the forward stroke, meets the piston of the 
buffer, as clearly shown in Fig. 3. Under the influence 
of the springs ¢ e it forces the liquid through the plug 
until the barrel has moved far enough to lift the sear, 
and then the explosion takes place. There is a valve 
in the piston of the buffer to allow it to be returned 
quickly by a spring during the recoil of the barrel. 

This completes the description of the introduction, 
firing, and extraction of a cartridge, but it remains to 
explain how the charges are withdrawn from the belts 
mentioned above, and introduced into the pockets of 
the cylinder G. The full belt is drawn out of the 
magazine (Fig. 1), and passes over the wheel F which 
has recesses in each flange for the ends of the car- 
tridges to rest in. This wheel is geared to the cylinder 
G. 1n the firing position a hook or extractor E stands 
below the cartridge, and when the crosshead goes back 
this catches a cartridge and draws it into a pocket on 
the underside of the cylinder, where it leaves it to be 
carried upwards to the barrel by the rotation of the 
cylinder. The empty belt is fed out of the opposite side 
of the machine (Fig. 1), and the lengths can be’ taken 
apart by unhooking and refilled ready to be fed in again. 

The external handle of the hydraulic buffer also acts 
as a trigger, for if the by-pass be opened when the gun 
is loaded the explosion follows instantly, while if it be 
entirely closed the gun cannot be fired. As a means 
of precaution the sear is mechanically locked when the 
by-pass is stopped. The crankshaft is carried through 
the casing and is furnished with a handwheel which is 
worked in starting the gun until the first fire has taken 
place. Itis also used whenever a faulty cartridge, 
which will not explode, stops the action. In such case 
a single revolution throws out the obstacle, and the 
automatic action is at once resumed. 

The gun stands about 3 ft. high and is 4 ft. 9 in. 
from the muzzle to the rear of the firing mechanism. 
It can deliver any number of shots per minute from 
two or three to 600, the latter being, of course, a kind 
of trial-trip performance, under favourable conditions. 
At all rates it is perfectly steady, and the gunner is 
perfectly free to concentrate all his attention upon the 
aim, without having his vision or his steadiness inter- 
fered with by turning a handle. 

No one can fail to be struck with the wonderful in- 
genuity and great promise of this new weapon. Its 
automatic action, its power of regulation, and its 
rapidity of fire must recommend it to the military 
authorities, while its steadiness and the small demands 
it makes upon the attention of the man in charge, must 
greatly enhance its value in action, where it is not the 
number of shots, but the number of hits, that count. 


THE BRITISH COMMERCIAL GEOGRA- 
PHICAL SOCIETY. 

A MEETING heldat the Mansion House on last Monday 
week in support of the recently-founded British Com- 
mercial Geographical Society, is deserving of attention. 
As set forth by Mr. Hyde Clark—who, in the unavoid- 
able absence of the Lord Mayor, was elected to the 
chair at the meeting just referred to—the objects of the 
new Society are as follows : To collect from all portions 
of the globe geographical information relating to com- 
merce ; to establish in London an easily accessible 
library, map-room, and museum of raw and manu- 
factured products, where business-men could obtain in- 
formation as to prices, quantities likely to be produced 
or sold, and the like ; to discover new markets and 
new commercial routes ; to obtain information as to 
climate and as to the best method of avoiding disease 
in foreign countries of which but little is known ; to 
discuss engineering and other undertakings of national 
and commercial interest ; to obtain and reduce into 
compact form for reference, information respecting 
foreign ports and and hydrographical surveys ; to dis- 
cuss with respect to their commercial character treaties 
relating to new territories or alteration of boundaries ; to 
support commercial geographical exploration ; and to 
publish a monthly journal, and to hold meetings for 
the discussion and promulgation of the subjects em- 
braced in the Society’s programme. Such a society, if 
well managed, may be of vast benefit not merely to 
capitalists seeking remunerative investments, but to 
the engineering and iron trade of this country, as well 
as to the British manufacturing world in general. The 
opening up of new countries and new markets, always 
entails a considerable expenditure on railways, ships, 
new machinery for our factories, and new implements 
for use in the countries brought under the influence of 
civilisation. British gold has been too often wasted 
in distant countries, too often practically stolen by ad- 
venturers who have puffed some salted mine, for us to 
view with anything but satisfaction the establishment 
ofa society which we trust may be sufficiently well 
supported, and under the control of well-known men 
whose probity shall be a guarantee for the selection of 











suitable officials, so that its statements may be worthy 
of trust and acceptance. The mere discussion and 
ventilation of the subjects the Society embraces 
amongst its objects, will be of great advantage, but if 
this can be supplemented by a library and museum, by 
commercial letters from foreign and colonial corre. 
spondents published in the Society’s journal, and by 
reports on subjects of special interest, we may hope 
the time will come when seasons of commercial depres- 
sion will become as scarce as famines have become in 
well-organised communities. In conclusion, we may 
mention that the temporary offices}of the new Society 
are at St. Swithin’s-lane, and that the honorary secre- 
tary is Mr. 8S. W. Richard. 








MESSRS. M‘MILLAN AND SON, 
DUMBARTON. 

To have had a continuous business existence for half a 
century has not fallen to the lot of many shipbuilding 
firms in the United Kingdom, and yet we can say that 
two if not three firms have, by direct succession, existed 
for well-nigh a century if not even for fully that period, 
Amongst the firms that have attained their jubilee we 
may specially single out that of Messrs. Archibald 
M‘Millan and Son, Dumbarton, which event was most 
enthusiastically celebrated on the 24th ultimo by the 
officials and workpeople of that well-known and much 
respected firm. Advantage was taken of the occasion to 
present the senior partner of the firm, Mr. John M‘Millan, 
with his portrait painted by Mr. Norman Macbeth, the 
most accomplished portrait painter now belonging to the 
Royal Scottish Academy. After serving his apprentice- 
ship to the shipbuilding trade, and subsequently acquir- 
ing much professional skill as a naval architect, under the 
brothers John and Charles Wood, the most eminent naval 
constructors of their day, Mr. M‘Millan, who is now the 
oldest shipbuilder on the Clyde, joined his father, the late 
Mr. Archibald M‘Millan, in partnership, in the year 1834, 
when he was about nineteen years of age. His father 
died in the year 1854, and since the year 1868 the partner- 
ship has included himself and his two sons, Robert and 
John. Beginning in 1834, the business of the firm has 
gone through all the phases of rete ge including 
wooden, iron, composite, and steel sailing ships and 
steamers, and has turned out 312 vessels of all descrip- 
tions, of a total of fully 232,000 tons, being an average of 
between 4000 and 5000 tons per annum over the fifty years, 
though for some years it has been something like 14,000 
tons perannum. The firm have always had in hand one 
or more really large vessels, and the largest which they 
have built and launched at the dockyard is the steamer 
Regina Margherita, a vessel of 3700 tons, with engines of 
5000 horse-power indicated, having a speed of 17} knots; 
altogether one of the finest specimens of naval archi- 
tecture yet produced in the Clyde district. She left the 
7 only two or three weeks ago. 

he jubilee celebration took place in the Burgh Hall, 
Dumbarton, and in addition to the guest of the evening, 
and the various members of his amie, together with the 
officials and workpeople, there were nt resent a number 
of personal friends, including Mr. Peter Denny, the head 
of two eminent firms in Dumbarton, and Mr. Mathew 
Paul, a well-known local engineer. 

Mr. R. S. Cumming, chief cashier to the firm, occupied 
the chair, and in his opening address he mentioned a 
number of interesting facts connected with the rise and 
progress of the firm. He was followed by Bailie Bell, 
who has been in the service of the firm for close on fifty 
years, and to whom was accorded the honour of making 
the presentation. 

Mr. M‘Millan, in apne 4 the presentation, made a 
feeling and very suitable speech, remarking that the donors 
had shown him a magnificant proof, not only of their re- 
spect, but of their affection, and he thanked them for it. 

arious other speeches brought the meeting to aconclusion. 





Puttman Parace Cars.—New contracts for the usual 
term of fifteen years have been made by the Pullman 
Palace Car Company, with eight prominent railway com- 
por including the Illinois Central, the Delaware, 
4zackawanna, and Western, and the Mexican Central. 
Renewals of contracts have been made with the Union 
Pacific and the Intercolonial Railways, covering alto- 
gether a mileage of 10,849 miles. The total number of 
cars ‘‘ operated” at the present date is 1148, The total 
output for cars manufactured and repaired during the 
year ending July 31, 1884, was 6,537,726 dols., of which 
3,393,482 dols. was for sleeping and parlour cars built 
and repaired for account of the company, leaving 
3,144,244 dols. as outside business. The total profit 
realised from the car shops in 1883-4 was 303,132 dols., 
and the net income realised from the town of Pullman, 
exclusive of its car shops, was 207,025 dols. The growth 
and general condition, as well as the financial results of 
the town of Pullman are stated to have been satisfactory. 
The number of inhabita ts increased from 6685 at the 
close of July, 1883, to 8 9 at the close of July, 1884. 
The Pullman building was commenced in 1883, and will 
probably be completed in February, 1885 ; the estimated 
cost of this building is 650,000 dols. The number of 
stockholders in the company has increased from 1767 to 
2531. The total revenue of the company from all sources 
in 1883-4 was 4,456,457 dols., viz., earning from cars, 
3,424,279 dols. ; proportion of earnings of other sleeping 
car associations controlled and operated, 488,231 dols. ; 
and patent royalties and manufacturing profits, 543,947 
dols. The working expenses for the year were 1,752,676 
dols., leaving a profit of 2,703,781 dols. Of this sum 
171,467 dols. were absorbed by interest on bonds, and 
1,339,621 dols. were applied to the payment of dividends 
upon the capital stock. 
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The Publisher desires to draw the attention of Manufacturers 
and Purchasers to the advantages offered by the INFORMATION 
anD Inquiry Room established at the offices of this Journal. In 
this room are kept for the benefit of visitors, files of the principal 
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NOTICES OF MEETINGS. 

Tue INstiTuTion oF Civit ENGINEERS.—First ordinary meeting, 
Tuesday, November llth, at 8 p.m. Paper to be read with a 
view to discussion : ‘‘ Electric Lighting for Steamships,” by Mr. A. 
Jamieson, Assoc. M. Inst. C.E., F.R.S.K. 

Tue Society OF TELEGRAPH ENGINEERS AND ELECTRICIANS.—On 
Thursday, November 13th, at 25, Great George-street, the following 
papers will be read: ‘“‘ On the Theory of Alternating Currents, 
particularly in reference to two Alternate Current Machines con- 
nected to the same Circuit,” by J. Hopkinson, F.R.S.; ‘* An 
Account of Experiments with Alternate Current Machines,” by 
Professor W. Grylls Adams, F.R.S., President. 

Tue PARKES MusguM.—On November 13th, 8 p.m., at 744, 
Margaret-street, Regent-street. Lecture by G. J. Symons, 
F.R.S., on ‘‘ Meteorology and Hygiene.’ The chair will be taken 
by Captain Douglas Galton, R.E., C.B., D.C.L., F.R.S. 
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THE STATE OF THE NAVY. 
Captain J, C. Cotoms, R.N., says very truly ina 
letter to the Times of the 26th October, that much of 
the apathy which appears to be usually felt by the 
public upon naval matters may be attributed to the 
fact that naval architects squabble so incessantly 
upon mere matters of technical detail that ordinary 





persons become bewildered, and cannot maintain an 
intelligent interest in the various questions that are 
constantly being raised about the efficiency of ships 
of war. Hence he appeals to Sir E. J. Reed and 
Admiral Sir T. Symonds not to complicate unneces- 
sarily the present vital question of how to increase 
the number of our ships of war and how to protect 
our coaling stations abroad. 

Naval architects are accustomed to lay down the 
law very confidently upon points connected with the 
efficiency of warships, but we do not know why 
they should claim to be exceptionally qualified to 
do this. The ability to design a good fighting ship 
is one thing, but the determination of the precise 
combination of qualities which is required for fight- 
ing purposes is quite another matter. The qualities 
which are required by the various types of ships in 
our Navy are those which the tactical conditions of 
future naval warfare are likely to demand. The 
best judges of this should certainly be those officers 
who have most thoroughly studied the conditions 
of modern naval warfare, and who will have to 
apply their knowledge and ideas to practice if the 
occasion should arise. 

Those few naval architects who are specialists 
in warship design, devote themselves mainly to the 
advocacy of their own particular views. Thus, Sir 
E. J. Reed is an out-and-out advocate of armour- 
plating, and it must be admitted that he has 
fully proved his case in the Contemporary Review 
of the present month ; Mr. G. Rendel, of the Ad- 
miralty, and Sir W. G. Armstrong, think there is 
nothing like leather—we mean like cruisers built at 
Elswick ; while Mr. Barnaby possesses an inconstant 
mind, which finds beauties in armour-clads at one 


x | time, unarmoured craft and armed merchant vessels 


at another, and whose opinions vary in a most erratic 
manner. Only a very few years ago he stated that 
the Nelson and Northampton constituted his beau 
ideal of fighting ships, but a remarkable result of 
this opinion is that no more vessels of that class 
have since been built. 

The substance of the whole matter is that the 
subject requires to be dealt with from a higher 
standpoint than is usually taken by any mere naval 
architect. Warships ought to be designed so as 
to comply with probable tactical requirements, 
whereas these are to a large extent overlooked or 
neglectcd. Vessels are frequently designed upon 
ideas which are not at all applicable to the service 
upon which such ships may have to be employed. 

This will be seen by merely referring to the 
question of coal supply, a question which is vitally 
connected with that large and pressing one of the 
protection of our coalingstations. The extreme small- 
ness of the coal supplies which nearly the whole of 
our ships carry are invariably masked in official re- 
ports by statements of very high speeds—which can 
only be obtained by an excessive consumption of fuel— 
as the real speeds of the ships ; and by giving the 
distances over which they can steam without exhaust- 
ing their coal supplies at other, and very much 
lower, speeds. Thus we called attention the week 
before last to the reports of the Esmeralda’s trials. 
This vessel is stated to be capable of steaming at the 
rate of 18} knots per hour. Sir W. Armstrong said at 
the shareholders’ meeting of his company that no 
cruiser in the British Navy is swift enough to catch 
her. The distance over which she can steam is 
said to be 6000 knots—or barely to New York and 
back—at a speed of ten knots per hour, or about 
8000 knots at a speed of eight knots per hour ; but 
even this steaming power is only obtained by first 
of all loading the vessel with coal below her load 
draught, and below the draught at which she was 
tried, and by afterwards consuming not only this 
excess of coal, but also that which is relied upon 
for keeping out projectiles at the water line. We 
showed, that when it becomes a question of steam- 
ing 18} knots, which is the speed claimed for the 
ssmeralda, she does not carry sufficient coal for 
three days’ consumption. The distance over which 
she can steam at this speed is but little more than 
1000 knots. This device of making the steaming per- 
formances of a vessel appear better to the uninitiated 
than they really are, is one which is commonly 
adopted by Admiralty naval architects, and which 
is very misleading. 

The question of the coal supply which a war- 
ship should have is one that requires to be governed 
entirely by tactical considerations, and depends 
upon the natureof the service she is intended to 
perform, and the part of the world in which she is 
likely to be called upon toserve. Vessels required to 
protect our interests in the East during war-time 





demand very large coal supplies, and coaling sta- 
tions so protected as will enable them to re-fill 
their bunkers with absolute certainty in time of 
need. None of the present ships that are designed 
for distant services like that in the East have more 
than sufficient coal capacity for a very few days’ 
hard steaming, and it is needless to say that hard 
steaming has now become one of the principal re- 
quirements for fighting purposes. The principal 
coaling stations upon which they would have to 
depend, such as Singapore, Hong Kong, and Aden, 
are powerless to repel the attack of a hostile cruiser. 
Our coal depéts are insufficient in number for the 
requirements of vessels which carry such small 
quantities of coal as our warships do, and they 
cannot be relied upon because of their defenceless 
condition. 

This quality of coal-carrying power in warships 
requires regulating by the demands likely to be 
made upon them for steaming long distances at sea, 
and for their absolute dependence for coal supply 
upon the existing stations. As matters stand our 
vessels are evidently designed for coaling at fre- 
quent intervals in convenient places all over the 
world ; whereas the coaling stations are not to be 
found in the numbers which appear to have been 
assumed, and which are necessary to maintain a 
high rate of steaming speed in our ships; while 
the few there are may easily be destroyed, and 
may not be available when required. The Ad- 
miralty designers proceed upon a theory that war- 
ships will usually go creeping about the ocean 
at a speed of seven to eight knots per hour. and 
that they will never require to hurry up except for 
a short time when an enemy appears in sight, or 
while an engagement lasts. This is a supposition 
which does not form part of any feasible system of 
modern naval tactics. Chasing and steaming at 
high speeds will be carried on in future, as in all 
former, naval wars, with the result that chases will 
frequently be terminated under modern conditions 
by loss of motive power, consequent upon the fuel 
becoming exhausted. Whether armour-clads or 
cruisers be added in greater proportion to the Navy, 
they should be designed primarily with a view to 
steaming long distances at high speeds. We donot 
want vessels like the Esmeralda, which might soon 
be brought to terms by forced steaming at high 
speeds and consequent exhaustion of coal. 

Another very important point in connection with 
the strength of the Navy is the necessity for a 
large number of the best class of torpedo boats 
for the protection of our harbours and rivers at 
home, and of our important stations abroad. Mr. 
Donaldson, of Messrs. J. I. Thornycroft and Co., 
has called attention to the matter in a communica- 
tion to the Pall Mall Gazette. He estimates that 250 
of these boats are required for home defence and 100 
more for the defence of stations abroad. Whether 
these figures be exact or not it is quite certain 
that torpedo boats are badly wanted for the pur- 
poses described, and that the possession of them 
would enable some of our powerful warships 
to be utilised for larger operations than the one 
of merely defending our shores. There has probably 
been no greater neglect in reference to any class 
of fighting vessels than this important one of tor- 
pedo boats. The Jimes correspondent in his report 
of the visit of the Lords of the Admiralty to Ports- 
mouth says, ‘‘ For the first time in the history of 
the arm a torpedo fleet for combined evolution 
was organised at Portsmouth in July, the craft, to 
the number of eight, being derived from Chatham, 
Plymouth, and Portsmouth. That they should have 
had to be drawn from so many places is significant 
of the poverty of our existing resources.” The 
Times is so impressed by the manifestation of 
energy displayed by the Admiralty in thus first or- 
ganising combined torpedo boat practice, after 
years of neglect to do so, and by the fact that the 
eight boats engaged in the evolutions did not fail to 
do what they were designed for, and is expected of 
them, that it goes on to say ‘‘credit may be claimed 
by the engineers that from first to last the ma- 
chinery of none of the boats broke down.” 

Mr. Donaldson says that we possess thirteen 
first-class torpedo boats for the protection of our 
shores, and fifty-three second-class boats. The 
latter are carried on board ship and form part of the 
armament of our ironclads. Mr. Donaldson rightly 
says that the cloud of torpedo boats to which Sir 
T. Brassey referred at Portsmouth is thus seen to be 
but a very small one. Sir Thomas referred not only 
to the cloud—not yet, be it observed, so large as a 
man’s hand—of torpedo boats which exist for the 
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protection of our shores, but also to the second- 
class torpedo boats which are carried on board men- 
of-war; and he dealt with the subject with most 
charming candour, but much feebleness. He said 
that while the French are expending a large sum 
annually upon torpedo boats of a powerful class, 
while Germany has only one ironclad under con- 
struction, a vote of credit of 840,000/. is being 
devoted to the building of seventy torpedo craft. 
‘* Looking to the possibilities of torpedo warfare,” he 
says, ‘‘it would be obvious how incomplete were 
those comparisons lately presented to the public, 
in which the relative strength of the armoured 
fleets were accepted as the only test.” We agree 
with Sir Thomas Brassey in the latter remark, but 
unfortunately it only makes the ‘‘ comparisons 
lately presented to the public” tell more strongly 
against this country. We are doing nothing to 
keep pace with France and Germany in torpedo- 
boat building. Our thirteen boats are all that can 
be shown as an answer to the efforts that Sir Thomas 
Brassey says are made abroad. 

The Times correspondent admits that it would be 
criminal in view of what other nations are doing to 
neglect this matter, and says, ‘‘ Not only are our 
ironclads provided with second-class torpedo boats 
in addition to their torpedo armaments, but the 
Hecla carries a small squadron on board to supple- 
ment the offensive power of the fleet to which she 
may be attached.” These second-class torpedo boats 
are the 53 referred to by Mr. Donaldson. The Times 
goes on to say respecting these boats, ‘‘There is now 
a general impression that the boats of the second- 
class are too diminutive to be of much utility in 
action, and that we must follow the example of 
the French, and abandon the attempt to carry in- 
dependent torpedo craft on board men-of-war.” 
In other words, the feeble efforts we have made in 
the direction of establishing a fleet of torpedo boats 
have been mistaken and useless, so far as 53 of the 
number are concerned, and we only possess 13 boats 
which can be relied upon for fighting efficiency. 


THE EXPLOSIVENESS OF COAL DUST. 

Ir is the special merit of Mr. William Galloway, 
formerly Government Inspector of Mines, now 
director of the Dinas Colliery, near Cardiff, in 
South Wales, that he drew the attention of mining 
engineers to the great danger of dry coal dust in 
fiery coal mines, owing to its explosiveness, in a 
paper, ‘‘ Influence of Coal Dust in Colliery Ex- 
plosions,” read before the Royal Society of London 
in 1879. Although its influence was already pre- 
sumed by Faraday and Lyell in 1844, after an 
explosion in the Haswell Colliery, and also proved 
to have existed at explosions in mines near Firminy 
and Villars in 1855 and 1867, by M. du Souich in 
France, it is to Mr. Galloway is due the credit of 
having first demonstrated its action experimentally. 
These experiments were later on repeated by the 
British Commission on Colliery Explosions, the re- 
sults corroborating Mr. Galloway’s views. As the 
opinions of some French mining engineers and of 
the French ‘‘Commission sur les Explosions du 
Grison” did not seem to tally with the English 
experiments, the Prussian Government Commission 
on Colliery Explosions deemed it desirable to have 
these experiments repeated on a large scale and 
under conditions which would be identical with 
those existing in fiery coal mines. 

Thus, at the instance of one of its members, 
Director Hilt, of Aachen, the scientific technical 
committee of the Government Commission decided 
upon erecting an experimental arrangement for this 
purpose at the Government colliery ‘‘ Kcenig” at 
Neunkirchen, near Saarbriicken, where natural fire- 
damp could be drawn in any quantity from a 
‘*blower,” by which the explosive gas escapes in 
the mine from a bed of conglomerate. 

At this mine, in an old burrow of stones, an adit 
level was constructed under the special superintend- 
ence of mine inspector Margraf; from its mouth to 
the head it has a length of 167 ft. and it is timbered 
with elliptical rings of double T iron and lined inside 
with a layer of 2in. pine-planks, which are tightly 
jointed. On one side this structure is entirely 
buried up to the top in the old burrow, while on the 
other its upper quarter is visible and is provided 
with thirty small windows of thick glass well fixed in 
cast-iron frames. The head of this adit level is 
formed bya heavy block of masonry, 12 ft. 4in. long 
and 9 ft. 10in. wide, forming there a niche or recess 
3 ft. 10in. deep. In this masonry seven small cast- 
iron mortar guns, whose bores represent ordinary 
blast holes, are well fixed in such a manner, that 





two are close under the roof, three in the middle of 
the head, and two somewhat above the floor. The 
direction of their respective axes is such, that the 
upper guns converge so as to cut the floor 10 metres 
from the head, while the axes of the lower guns 
cut the roof at the same distance; the three 
middle guns, however, converge so that their axes 
hit the middle of the floor at 5 metres from the 
head. The inner end of the adit level is provided 
with stout wooden frames, between which sailcloth 
can be fastened, so as to form a series of chambers, 
of which the innermost has a cubic space of exactly 
20 cubic metres (706.3 cubic feet). The firing of 
the guns is effected by electricity in order to pro- 
duce an explosion of either firedamp or coal dust, 
or of both, and during the last couple of months 
over 200 of such artificial mine explosions have 
taken place. 

On October 3rd the trials were made with powder 
charges of 8 oz., these charges being 12 in. in length, 
and being covered with a 194 in. tamping of clay or 
small coal. A gun fired with clay tamping gave a 
length of flame of 10 ft., with small coal tamping 
of 26 ft., as could be observed through the windows. 
Then the floor was covered for 131 ft. with a layer 
of coal dust 1}in. thick, derived from poor coal 
from the Union mines of Horsbach near Aachen. 
When the guns were fired under these conditions 
with clay tamping the flames became 18 ft., and 
with small coal tamping 31 ft. in length. After 
this bituminous coal dust from Pluto mine in West- 
phalia, was placed in a like manner upon the floor 
and fired at, when a heavy explosion occurred, the 
flame rushing forth 23 ft. from the mouth of the 
adit level and thus reaching a total length of 190 ft. 
from the head, and that without presence of any 
firedamp. A repetition of this trial gave a like 
result. 

The experiments with firedamp followed next. 
The carburetted hydrogen gas was taken from a 
blower in the mine, 394 ft. below the surface above 
the Grolmann seam from a coarse conglomerate, 
and conveyed in a pipe 3608 ft. long to a gasholder 
on the surface, from whence it could be forced at 
will in the experimenting chambers of the adit 
level. A mixture of air with 5 per cent. gas fired 
at in the 20 cubic metre chamber with clay tamp- 
ing, showed a length of flame of 36 ft. The same 
mixture with a layer of coal dust of only 654 ft. 
length, gave with clay tamping a very heavy ex- 
plosion with a flame of 171 ft. long, and much 
heavy after-damp. The violence of these explo- 
sions may be gathered from the fact, that when coal 
dust from the Pluto mine, without any trace of fire- 
damp in the adit, was fired at, an iron tub or coal 
wagon, weighing nearly 6 cwt., and standing out- 
side before the adit mouth upon a pair of rails 
rising 4 deg., was pushed on for 24 ft., and when 
fired with firedamp as above, it was lifted from the 
rails and thrown a distance of 39ft. Ina siding 
level a solid brattice work 2 in. in thickness, was 
entirely broken by the shock of the Pluto dust ex- 
plosion alone, and when rebuilt and fired at with 
dust and firedamp, it was not only broken, but 
thrown a distance of 98 ft. 

It is to be hoped that these interesting trials, 
conducted under conditions which enable experi- 
ments to be made without danger, may be con- 
tinued with all possible variations, and that they 
may yield results, from which all concerned in coal 
mining may derive benefit and complete immunity 
from such explosions as are under investigation. 


THE CONSTRUCTION OF ORDNANCE. 

Mr. LoncripGe is evidently determined that 
there will be no more secrecy in the communica- 
tions between himself and Her Majesty’s Govern- 
ment, and, indeed, seeing the manner in which he 
has been put aside for the last thirty years, without 
a hearing, we cannot wonder that he, feeling that 
national interests are involved in the questions at 
issue, should wish to have publicity given to what is 
being done. We, on our part, feel with Mr. Long- 
ridge that the matter is one which admits of no 
delay, and therefore we turn to the consideration 
of a letter recently addressed by Mr. Longridge to 
the Marquis of Hartington, in his capacity as 
Secretary of State for War. In this letter the writer 
states that by permission, and in the presence, of the 
Secretary of State for War, Colonel Maitland 
(superintendent of the Royal Gun Factories) de- 
livered a lecture at the Royal United Service In- 
stitute on the heavy guns of 1884, and he proceeds 
to criticise the statements made on that occasion. 








that, while Woolwich has been admittedly behind 
in the artillery race since 1877, we are still 
behind ; that we have been waiting deliberately to 
see what other nations are doing before committing 
ourselves to a new system of manufacture ; and 
that we are now endeavouring to make up our 
leeway at the rate of one heavy gun in fifteen 
months. 

All this is true enough ; but we cannot be quite 
contented to think that the new mode of manufac- 
ture is decided on, and that in time we may hope to 
rise to the level of other nations, but not to get 
beyond them. There appears to be at present no 
question of this, although we may rise to their level 
if they only stop and wait for us long enough. 

In speaking of powder, Colonel Maitland, in his 
lecture, said : ‘‘ A low maximum pressure being sus- 
tained is the great desideratum of the artillerist.” 
Mr. Longridge points out that this is not the case, 
In previous articles we have discussed this point, 
which appears to resolve itself into the question, 
‘Given a certain strength of gun, how can we get 
the best effects from it ?” In Mr. Longridge’s letter 
to Lord Hartington, the arguments all go to show 
that quick-burning powder is the most effective, 
but that guns must be strong enough to bear it. 
Everybody agrees with this, but what every one is 
not agreed upon, is whether guns can be made strong 
enough. 

In considering the question of chambering, the 
writer tells us that ‘‘ wave pressures” are all non- 
sense, that they do not exist with prismatic or 
cocoa powder, and that the increase of muzzle 
velocity by chambering guns, is only about 4 per 
cent., also that the backward strain is considerably 
increased in the chambered gun. With reference 
to this backward strain, we are rather at a loss 
to understand if the writer means the strain tend- 
ing to make the gun recoil. Boring out the 
chamber would, of course, increase the longitudinal 
strain in the chamber itself, but the pressure tend- 
ing to make the gun recoil would depend only on 
the diameter of the base of the shot. 

Mr. Longridge is triumphant over the fact that, 
in the large gun which Herr Krupp is now build- 
ing, ‘‘the whole of the metal over the powder 
chamber comes into play to sustain the transverse 
strain, which is transmitted from the tube to the 
breech-piece, and from the breech-piece to the 
superposed hoops. Neither hoops nor tube, how- 
ever, assist in bearing the longitudinal strain, which 
is entirely taken by the breech-piece.” Colonel Mait- 
land, in his lecture, objected to this construction, 
saying he would prefer having two strings to his 
bow for large guns, but Mr. Longridge likens this 
to having two piston rods to every cylinder in case 
one should break. Mr. Longridge takes up the 
cudgels for Sir Joseph Whitworth and describes 
the achievements of a 9-in. gun made by him for 
the Brazilian Government. This gun, the writer 
says, pierced 18 in. of solid iron, 37 in. of wet sand 
rammed into a steel cylinder, 1} in. of steel plate 
faced with 7 in. of oak and angle irons, and then 
penetrated into 16 ft. of sand. Fired at an eleva- 
tion of 10 deg. it attained a range of 7876 yards 
(that is about twice that of one of our 9 in. muzzle- 
loading rifled guns at the same elevation). The 
powder used was prismatic, 197 ]b., of gravimetric 
density 1.151 This certainly is a great perform- 
ance, and as far as we know, is by no means equalled 
by our 9.2 in. breechloading guns. By the advice 
of Sir William Armstrong, it has been since bored 
out to 9.2 in. calibre and rifled on the grooved sys- 
tem. Since this boring out it has not come up to its 
original performances. We would like to know 
what it really has done, as we cannot think that 
an alteration like this would be made without good 
reason. Mr. Longridge quotes the case of the In- 
dependencia (now called the Neptune, which it will 
be remembered was bought from the Brazilian 
Government at the time of the Russian scare). 
This ship was armed originally with Whitworth 
guns, and when we bought her, these guns were 
removed, and 12} in. 38-ton muzzle-loading rifled 
guns substituted. It is not generally known that 
the fittings of these guns were crude in the extreme, 
and that one of the principal reasons for removing 
them was, that if retained, they would be the only 
guns of the kind in the service, and thus introduce 
complications in the supply of charges and projec- 
tiles at the depdts on foreign stations. 

The latter part of Mr. Longridge’s letter is 
devoted to the question of wire construction ; he 
points out that forty guns of this type have been issued 





In pursuing his criticism, Mr. Longridge contends 





from Elswick, and shows that the system of steel 
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forgings now adopted with so much pride by Wool- 
wich is really obsolete. It was announced, he says, 
by Mr. Campbell Bannerman, when dealing with 
the Navy Estimates, that a 63-ton gun of steel would 
take from eighteen months to two years to com- 
plete, and he asserts confidently that a 63-ton gun 
of the new type could be mele in from three to 
four months. The cost of a 63-ton gun of steel 
construction he puts down at 16,000I., a gun of the 
new type and the same size he estimates will cost 
3000/. only. 

The writer concludes his letter with the following 
appeal to the Marquis of Hartington : 

‘*T appeal to you once more. Whilst there is yet 
time, let this dangerous rival, this system full of pro- 
mise, have a fair trial. But let it be tried under the 
direction of one who understands it and not by those 
who understand it not, and only half believe in it. 
I place my knowledge unconditionally at your lord- 
ship’s disposal. With the able assistance of Colonel 
Maitland and the means at his command, the merits 
or demerits of the system could be tried at a 
moderate cost in a very few months. If this offer 
be rejected, and wire gun construction attempted 
under the guidance of a tentative process, I warn 
your lordship, that the outcome will be disappoint- 
ing, and that other nations who have taken the 
matter up scientifically, will pursue it successfully, 
and England will again be, as she now confessedly 
is, behind in the artillery race.”’ 

Thus what we proposed in a previous article is 
now suggested by Mr. Longridge himself, and we 
earnestly hope that those in authority will cast 
aside egotism and belief in official infallibility, and 
give the system a fair chance under its own in- 
ventor. Knowing what we do about official routine 
and the number of conflicting elements that have to 
be brought together to reach the desired result, we 
cannot be sanguine of seeing our wishes carried out 
at an early date, but public opinion must prevail if 
persistently urged, so we appeal to those with in- 
fluence to bring it to bear to support a cause which 
we are sure will redound to the honour of England. 








THE WEATHER OF OCTOBER, 1884. 

TuE weather in the British Isles during October 
has been very changeable, though the rainfall has 
been below the average, and on the whole the 
temperature has been seasonable. Referring to 
extreme positions to which the Isle of Man is 
central, the mean atmospheric pressure and tem- 
perature were as follows: 
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Pg ; Mean . 
en Mean | Difference | »- Difference 
Positions. | pressure, | from Normal. | ee from Normal. 
| | ° | 
in. | in. | deg. | deg. 
North 29.79 | aboved.o9 | 49 above 2 
South 30.14 | 9 -23 53 nil. 
West sos | a SE OT ia 
East 29.97 | 2 13 | 50 | 29 
Central 30.03 | » 21 | 5L | above 1 





The distribution of rain, in amount and fre- 
quency, may be roughly represented by the fol- 
lowing results : 








| | 5 
Places. | Rainy Days. | Amount. | 2itgencn 
| in. in. 
Sumburgh 26 4.62 | above 0.13 
Scilly .. 18 | 1.10 | below 2.97 
Valencia wat 26 | 3.35 } “« =e 
Yarmouth | 18 } 4.18 | above 1.60 





Atmospheric pressure was much above the normal 
values, and the excess was greatest in the south, 
west, and central districts. These are the districts 
which had seasonable mean temperature, and rain- 
fall much below the average. In the north, tem- 
perature was above the normal. In the east, the 
rainfall exceeded the average, but this was due to 
the exceptionally large fall on the 11th. In accord- 
ance with the mean distribution of barometrical pres- 
sure, the resultant of the daily general directions of 
the winds is W.N.W., the seasonal resultant being 
W.S.W. The barometrical column ranged between 
30.7 on the 5th and 28.6 in. on the 28th, the so that it 
was abnormally large, 2.lin. The highest tempera- 
ture, 65 deg., occurred at Leicester on the 16th ; the 
lowest, 28 deg., at Cambridge on the 24th. A rain- 
fall of 2.22 in. was measured at Yarmouth on the 
llth and 1.02 in. at Leith on the 29th. On the 
8th, 8 a.m., a cyclonic storm centre was located 
west of the Hebrides, and travelling S.S.E., reached 
the entrance to the Bristol Channel next morning, 
and progressed to the Helder and Denmark during 





the succeeding two days. A thunderstorm occurred at 
Oxford on the 9th, and lightning was reported the 
next day in south-west England. During the night 
of the 25th and 26th a deep cyclonic storm centre 
passed northward of Scotland to the eastward, and 
gave to these islands generally a severe north- 
westerly storm. During the night of the 28th and 
29th another deep cyclonic storm centre came from 
westward, and at 8 a.m. marked 28.63 in., at Aber- 
deen. From the 1st to the 3rd the weather was 
showery ; from the 4th to the 7th, fine, dry, with mist 
in places, the barometric pressure being remarkably 
high and uniformly distributed on the 5th, with 
light and warm airs; from the 8th to the 13th, 
sharp change to wintry weather, dull and cold, with 
heavy rains, and a little snow in some parts; 13th 
to 20th, cloudy, dull ; 21st to 25th, fine, dry ; 26th 
to 31st, squally, rainy, hail in places, sudden and 
large changes of temperature. At Kew, on the 29th, 
8 a.M., air 34 deg., 26 deg. lower than the preceding 
morning. An estimate of clear days gives 10 to the 
south and east, and 6 to the north and central dis- 
tricts ; and of overcast days 14 for the north and 10 
for the south ; other districts having intermediate 
results. The duration of bright sunshine, esti- 
mated in percentages of its possible amount, for the 
four weeks ending the 27th, was 27 for these islands 
generally, 38 forthe Channel Isles, east England 32, 
south England 31, north-east England and east 
Scotland 30, central and south-west England 29, 
west Scotland 23, north-west England 22, north 
Ireland 19, north Scotland 18, and south Ireland 17. 








THE PHILADELPHIA ELECTRICAL 
EXHIBITION.—No. VI. 
By J. C. B. Woopsury, Boston. 
THE VAN DE PoELe Dynamo. 

THE armature of the Van de Poele dynamo is of 
the Gramme type, but contains several modifica- 
tions in construction, the core of the armature being 
made up of concentric wrought-iron rings with 
wrought-iron bars parallel to the shaft rivetted to 
them. This forms a strong framework, susceptible 
of ready reversals of magnetism as the armature 
revolves. 

There is a difference in the arrangement of the | 
dynamos, the larger ones being provided with a | 
separate exciter to maintain the field magnets, and | 





the main circuit. Smaller dynamos of this system 
are provided with compound direct, and shunt- 
wound field coils, with the purpose of rendering 
them ‘ self-regulating.” 

The arc lamps are governed by an electromotor 
in a manner which is new to the United States, 
although possessing some points in common with 
the arrangement invented for this purpose by 
Tchikoleff, the Russian electrician. The centre of 
the armature is a nut, which revolves upon the 
screw forming the lamp rod, and the rotation of 
the armature causes the longitudinal motion of the 
rod to move the carbons and modify the length of 
arc. The bobbins on this armature are double 
wound in reverse directions, the inner fine winding 
being in shunt, while the outer coarse winding is 
in the direct circuit. When the carbons are too 
near each other, the current through the coarse 
winding causes the armature to revolve in such a 
direction that the distance between the carbons is 
increased. On the other hand, should the are be- 
come too long, the increase of current in the fine 
shunt wound bobbin would turn the armature in a 
contrary direction and move the carbons towards 
each other. 

This company also have another arc lamp regu- 
lated by differential magnets. This system belongs 
to the low-tension class of arc lamp, and its soft 
light renders it peculiarly adapted to photographers’ 
purposes. It is extensively used in western cities 
of the United States for such work. The light is 
thrown by a mirror against a concave reflecting 
screen about two yards in diameter and made of 
white muslin. Screens of blue gauze and of white 
tissue are used by the photographers to obtain de- 
sired artistic effects. The best results have been 
obtained under such circumstances by using rapid 
dry plates, but giving full exposure the same as 
with wet plates. The same apparatus is also used 
for printing and copying photographs. 


THE Drent INCANDESCENCE LAMP. 


An incandescence lamp completely sealed, without 
any conductors or other electrical contact leading 
through the glass bulb, might at first be declared 
an impossibility, and, after explanation, must be 


| admitted, to be a curiosity. Such is the Diehl in- 


candescence lamp. 
The lower neck of the bulb is rather longer than 








a unique method is used to obtain constant current 
in the dynamos of between twenty and _forty-light 
capacity, by using a compound wound armature 
with two sets of commutators. A portion of the 
bobbins are connected to the smaller commutator, 
and the current is used only for the field coils ; the | 
remainder of the bobbins are connected to the | 
larger commutator, which delivers the current to | 
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usual in incandescence lamps, and contains a coil of 
half an ounce of No. 20 copper wire wound upon 
an iron core, thin sheets of mica being used to 
insulate the turns of wire from each other. The 
ends of the lamp filament are connected to the 
terminals of this coil. 

The neck of the lamp is placed in a coil of No. 14 
wire, which is connected to the dynamo circuit in 
multiple arc. The dynamo generates a direct 
current, but a circuit breaker, with 7000 breaks per 
minute, renders it an intermittent current, and the 
secondary current induced in the coil within the 
bulb keeps the carbon incandescent. Are lamps and 
incandescence lamps of different resistances were 
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used in the same circuit. The outer coil is con- 
tained in a stand which forms a base to the lamp. 

No information was given respecting its photo- 
metric power or consumption of electricity. 








NOTES. 
Uses oF THE Hottz MacuHIne, 

Pror. O. J. Lopae has proposed to employ a 
Holtz machine on board ship to dissipate fogs around 
the latter by an electric discharge from the mast. 
If successful, it may prove useful when a ship is 
lying to, in a dense fog among icebergs. The suc- 
cess of the experiment is, however, doubful, be- 
cause, although good results are obtained in a 
closed room, or a lecture bell-jar, the open air 
presents other conditions, and a practically un- 
limited supply of fog. Another practical use of 
the Holtz machine is for lighting gas ; and this has 
recently been put to the test in a very successful 
manner. 


PETRIFIED Woop. 

The petrified wood which is so abundant in the 
United States territories of Arizona, Wyoming, and 
Rocky Mountain regions is rapidly becoming uti- 
lised by the practical American. In San Francisco 
there is now a factory for cutting and polishing 
these petrifactions into mantelpieces, tiles, tablets, 
and other architectural parts for which marble or 
slate is commonly used. Petrified wood is said to 
be susceptible of a finer polish than marble, or 
even onyx, the latter of which it is driving from 
the market. The raw material employed comes 
mostly from the forests of petrified wood along the 
line of the Atlantic and Pacific Railway. Several 
other companies have also been formed to obtain 
concessions of different portions of these forests. 
Geologists will regret the destruction of such inte- 
resting primeval remains, and some steps ought to 
be taken to preserve certain tracts in their original 
state. 


CarpDEw’s Meruop or WinpiInG Dynamos. 

Captain P. Cardew, R.E., patented, in 1882, a 
method of winding dynamos which is being applied 
by Messrs. Latimer Clark, Muirhead, and Co., 
Westminster. One object of the invention is to 
enable the same dynamo to work are and incan- 
descent lamps together ; and the plan followed is to 
wind the electro-magnets not with a single circuit 
of large wire, but several smaller wires each carry- 
ing a part of the total current. Thus, if we take 
a dynamo giving, say, 80 amperes of current, eight 
different wires may be wound on the field magnets 
each capable of carrying one-eighth of the total 
current or 10 amperes. One end of each of these 
wires is connected to one of the brushes of the 
machine, or to a terminal board in connection with 
this brush, and the other end of each is brought 
to one of a row of eight terminals on the same 
board. The current can be taken direct from each of 
these eight terminals toas many lamps ; a common 
return wire being used and running to the common 
terminal connected to the first brush. The eight 
circuits of the electro-magnet may also be joined 
in parallel or in series, and one circuit run to the 
lamps which are also either in parallel or series. 
The plan is simple, and admits of different ways of 
varying the current. 


Tue Instirvtion or Crvit ENGINEERs. 

We publish on page 440 of the present number 
the list of subjects on which the Council of the 
Institution of Civil Engineers invite original com- 
munications, and an examination of the list will 
well serve to show the wide scope now taken by the 
Institution, and illustrate the attention which it 
claims from all branches of the profession. A com- 
parison of the list of this year, also, with those 
which have preceded it will show that it has been 
thoroughly revised, and that especial care has been 
taken to include in it matters of recent interest. 
From the statement which precedes the list it will 
also be seen that the various funds for awarding 
medals, premiums, &c., for papers now yield about 
4361. annually, and there can be no doubt that the 
fact that a meritorious paper is certain to receive 
recognition in the form of an award of some kind, 
forms in many instances no inconsiderable induce- 
ment to contribute such communications to the 
Institution. Still more satisfactory to the writer 
of 2 good paper on a subject of current interest is 
the knowledge that if the paper be read before the 
Institution of Civil Engineers it will be discussed 
in a manner commensurate with its importance and 
the labour bestowed upon it. The author of a 





paper read before the Institution knows, in fact, 
that every effort will be made to obtain expressions 
of opinion upon it by the leading members of 
the profession, and that his communication, with 
the discussion upon it as published in the Trans- 
actions, will occupy a prominent and well-recognised 
position in the literature relating to the subject of 
which the paper treats. These are the conditions 
which encourage the preparation of really valuable 
papers, and it is quite certain that as long as the 
Institution of Civil Engineers continues its present 
sensible policy it is not likely to diminish either its 
prestige or practical usefulness. 


Rosert Henry SaBINE. 

This eminent electrician, who is well known for 
a variety of useful works, died on Friday, the 24th 
of October, and was buried in Kensal Green 
Cemetery on the following Wednesday. He had 
been ailing for several months past, but was not 
confined to bed, although he had to abandon his 
usual scientific pursuits. Sabine was born at Dor- 
chester on November 6, 1837, but subsequently 
lived at Bristol with his father, Mr. H. S. Sabine, 
a solicitor. Educated at Bristol, he entered his 
father’s office at the age of seventeen, but manifest- 
ing a preference for engineering studies, he was 
sent to Manchester to enter an engineering firm, 
and there met the late Sir William Siemens who 
engaged him as an assistant. In 1859 he went to 
the Mediterranean on H.M.S. Firebrand to test the 
Siemens deep-sea thermometer, and afterwards 
was transferred to the Berlin works of Siemens and 
Halske. He subsequently engaged in cable work 
abroad, and finally left Siemens, Halske, and Co. 
to become a consulting engineer in 1867. In 1871 
he became associated with Sir Charles Wheatstone 
in a private factory, which afterwards developed 
into the British Telegraph Manufactory. Here 
the first Gramme machines were made, and many 
interesting experiments in electric lighting carried 
on. Sabine was married to Sir Charles Wheat- 
stone’s second daughter. For some years he was 
in partnership with Sir Samuel Canning. His best 
known works are the ‘Electrical Tables and 
Formula,” which he prepared with Mr. Latimer 
Clark, and his ‘‘ History and Progress of the Electric 
Telegraph,” which, although overweighted with 
the productions of Messrs. Siemens Brothers to the 
exclusion of other inventors, is nevertheless a clear 
and correct work. His best known research is on 
a *‘ Method of Measuring the Contour of Electric 
Waves passing through Telegraph Lines,” and his 
most original invention is perhaps the ‘‘ wedge and 
diaphragm photometer.” 


TEREDO Borina. 

At the International Forestry Exhibition, in 
Edinburgh, Professor McIntosh recently delivered 
a very interesting lecture on ‘‘ The Boring of Marine 
Animals in Timber.” The lecturer stated that so 
far as we know at present sponges only bored cal- 
careous substances, while annelids never bored 
wood. The purple sea-urchin bores gneiss and 
granite by means of its teeth. The crustaceans and 
molluscs were the chief borers of wood. Of crabs, 
the Cheluria terebrans is even more destructive than 
the common Scotch crab or “ gribble” (Limnoria 
lignoram), which Robert Stevenson found so inju- 
rious to the Memel beams supporting his temporary 
beacon on the Bell Rock. The gribble attacks all 
kinds of timber, and the piles of the Trinity Chain 
Pier at Leith had formerly to be replaced every four 
years owing to their ravages. It also bores into 
submarine cables, thus rendering them faulty. The 
xycophago, a small bivalve mollusc, is also very 
destructive of wood, entering it while young and 
growing to maturity inside. The teredo, or ship 
worm is, however, the most fatal wood borer 
known, and occurs in every ocean. It bores 
tunnels into the wood from 1 ft. to a yard in length, 
and is still more wasteful to Dutch and French 
harbour works than to British. Two theories are 
advanced to explain the cutting of these creatures, 
one chemical, the other mechanical; but traces of 
acid solvents were only found in some calcareous 
borers, and they also occurred in animals which did 
not bore. On the other hand silicious cutters have 
been found on some borers, such as the teredo. 
With regard to preventives, the Dutch Commis- 
sioners have recommended creosote for internal 
application to the wood, and metal sheathing for 
external. Professor McIntosh, while admitting the 
value of the Dutch investigation, pointed out that 
there was still much to be learned on the subject, 
and recommended it to the new marine laboratories 





now in progress. He also showed that the function 
of the borers was advantageous when it resulted in 
the destruction of sunken ships and waste timber 
floating on the sea. 


Tue SpectruM oF Frrerty Licur. 

MM. Aubert and R. Dubois have recently made 
a number of interesting observations on the light 
emitted by ‘‘ pyrophores,” or fire-bearing insects of 
the family Elateres, genus Pyrophorus. These 
pyrophores have three luminous organs, one situated 
at the ventral part, and two at the superior part of 
the prothorax. The last are always visible, and 
were submitted to the tests. The light was pro- 
duced by rubbing the insect with a light brush, and 
was examined by means of an ordinary spectro- 
scope with a prism of very refrangible glass and a 
micrometer. The spectrum was very fine, con- 
tinuous, and showing neither brilliant nor dark rays. 
This peculiarity has already been pointed out by 
Pasteur and Gernez, who studied the light from 
a pyrophore belonging to the late Abbé Moigno, 
editor of Les Mondes. The spectrum occupied about 
seventy-five divisions of the micrometer, and ex- 
tended on the red side to the middle of the interval 
which separates the rays A and B of the solar 
spectrum, and on the blue side a little beyond the 
ray E. When the intensity of the light varied, its 
composition changed in a remarkable manner. 
When the brightness diminished the red and 
orange disappeared entirely, and the spectrum con- 
sisted of green, and a little blue and yellow. The 
green rays lasted longest. The contrary took place 
when the light grew in brightness, the green ap- 
pearing first and the spectrum extending a little 
on the blueand a great deal on the red side. The 
least refrangible rays are therefore emitted last. 
No other luminous source, known, appears to 
behave in like manner. The only case which bears 
a resemblance is that of sulphate of strontium 
becoming phosphorescent under the action of light 
at a growing temperature. As the temperature rises, 
rays less and less refrangible appear in the spectrum, 
but at the same time, as Edmond Becquerel has 
shown, the less refrangible rays disappear. When 
the light of the organ begins to appear the cen- 
tral and forward part only of the organ is luminous. 
It is only when the light is very bright that the 
periphery of the organ is luminous, and then the 
red rays are visible. The light was found to give 
photographic images on a gelatino-bromide plate ; 
the insect being two centimetres from the plate, 
and the time of exposure reduced from an hour 
to five minutes. The photographs show that the 
light of the pyrophore is capable of producing in- 
tense chemical effects, if the smallness of the 
quantity emitted be taken into account. The light 
also determines the phosphorescence of sulphate of 
calcium, after an exposure of five minutes; and 
eosine and azotate of uranium are rendered fluores- 
cent by it. 








WIRE-GUN CONSTRUCTION, 
To THE Epiror OF ENGINEERING. 
Srr,—Relying on your usual courtesy, I venture to 
send you a few explanations in reference to some remarks 
in the review of my book which is contained in your 
issues of 25th July, 19th September, and 3rd October. 
My reviewer seems to think, that in dealing with the 


question of slow-burning powder, I have taken unneces- 
sary trouble to establish a truth which no one attempts 
to dispute, viz., that ‘‘ weight for weight, quick-burning 
powder gives the best results.” 

I can assure him that I have heard this denied con- 
tinuously for the last twenty-five years. 

In 186C, during the discussion at the Institution of Civil 
Engineers, I animadverted on the statement, then recently 
made by the Secretary of State for War regarding slow- 
burning powder, and I maintained, as I have done ever 
since, that the call for such powder was only due to the 
weakness of the guns, and that it would involve larger 
charges. 

No one at that time contradicted the latter part of my 
statement, but at the close of the discussion, the President 
(the late Mr. Bidder) adverted to the former part, and 
said, on the authority of Sir W. Armstrong, ‘‘ that it was 
not the case that Sir W. Armstrong could not use more 
powerful powder, as in fact he could advantageously use 
powder of any strength in his guns, but that in experi- 
mental firing, it had been found that more regular prac- 
tice was obtained by using slow-burning powder.” 

I may say from my own personal knowledge that it was 
believed and maintained by eminent artillerists that 
weight for weight, slow-burning powder equalled if it did 
not even exceed, quick-burning powder in ballistic effect. 
In 1869 Sir W. Armstrong, in his address as President of 
the Institution of Mechanical Engineers at Newcastle, 
said, “‘ By using a slower burning powder less heat and 
pressure are evolved at first, and the waste of heat in the 
stage of initial pressure being less, more heat remains for 
expansive action. Hence, the slow-burning powder is 
weaker at first, but stronger afterwards, and although the 
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total quantity of gas be only the same, and the pressure not 
so great at any point, yet the aggregate pressure through- 
out the bore may equal that of the more energetic and 
more dangerous powder.” 

Now the total quantity of gas could only be the same if 
the charges were equal, and under such circumstances it is 
impossible that the aggregate pressures throughout the 
bore, é.e., the ballistic effect, po be equal. 

[ know not whether Sir W. Armstrong still maintains 
the same opinion, but I know that many artillerists do, 
and even go further and say that slow-burning powder 
gives a better effect, and have sought to maintain their 
opinion by reasoning about ‘‘ dissociation,” and the gasifi- 
cation of a liquid residue during the passage of the pro- 
jectile along the bore, and it is against this theory that 
my argument in Chapter XX. is directed. 

I quite agree with my reviewer in the advantages of 
gun-cotton, and I believe that Baron Leuk, of the Austrian 
service, has gone a great way in so regulating its action, 
as to make its use in guns practicable. 

My reviewer asks, if we can hope that any large gun, 
however constructed, could stand a strain of more than 
40 tons on the square inch? I reply that it is quite easy to 
do this, and in my book, page 91, I have shown the applica- 
tion of formulz (96) to the determination of the dimen- 
sions, &c. of a gun of 16} in. calibre to resist a powder 
pressure of 50 tons per square inch, whilst the maximum 
strain of the coil under fire is 20 tons per square inch, and 
of the core 10 tons under fire, and 10 tons compression at 
rest. I have no hesitation in saying, that a perfectly safe 
13-in. gun could be made to resist a powder pressure of 
60 tons per square inch and probably more. The absolute 
maximum which a 13-in. gun could stand, depends on the 
maximum compression to which it may be safe to subject 
the coil at rest. 

In speaking of the suitability of cast iron for the inner 
core, my reviewer says, that I do not deal with one point, 
viz., its uncertainty and liability to flaw. As regards 
this, I cannot admit either of these objections under the 
circumstances, and within the limits of strain that the 
inner tubes would be called on to resist. The cast iron in 
Ciptain Blakely’s guns referred to by me was not of any 
special quality. The guns were in fact the ordinary service 
guns turned down and then hooped. 

American experience proves, that there is no difficulty 
in obtaining cast iron of very high quality and with great 
uniformity as regards strength and elasticity. The ulti- 
mate strength of such iron is about 15 tons per square inch 
tensile and upwards of 50 tons compression, and in guns 
such as I propose, the maximum strains would not reach 
one half these limits. In castings of great magnitude and 
varying very much in thickness, there is no doubt con- 
siderable uncertainty, but in simple tubes of a few inches 
thick this does not occur. 

My statement that Elswick guns are in advance of 
Woolwich, is no doubt so far a dogmatic assertion, but I 
base it on the fact that their construction is not so purely 
empirical as at Woolwich. and though several instances 
may be advanced in which Woolwich has copied Elswick 
I do not think there are any the other way. I en- 
tirely agree with my reviewer's remarks with respect to 
certain advantages which a private firm has over a 
Government establishment, and in my late letter to Lord 
Hartington, published by Spon, I have used very much 
the same line of argument in speaking of Colonel Mait- 
land’s position. 

As regards my claim to have made a perfectly successful 
wire gun twenty years ago. My reviewer has fallen into 
an error about this. The gun I refer to is the 3 in. breech- 
loader made by me in 1860, and which was exhibited at 
the Institution of Civil Engineers in 1879, and is men- 
tioned at page 12 of my book. The ‘‘ gun” referred to by 
my reviewer as having been submitted to the Ordnance 
Select Committee, was not a ‘‘gun” at all. It was simply 
a brass tube bound with steel wire, as described at page 
11 of my book, and more particularly in the paper which 
I read at the Institution of Civil Engineers in 1860. 

I personally attended the Select Committee with this 
tube on July 5, 1855, and I then told them that it was 
only intended to exemplify the principle of obtaining cir- 
cumferential strength, and at the same time I explained 
by drawings the method for obtaining longitudinal 
strength by material placed outside the tube. <A full 
account of the Ordnance Committee dealings with this tube 
is given in the Transactions of the Institution of Civil Engi- 
neers, 1860, and I need not repeat the story here. I will 
only say that, in testing this tube, tne Ordnance Com- 
mittee utterly disregarded my wishes, and that, although 
I had in the most explicit terms pointed out to them that 
the tube was not intended to resist longitudinal strain. 

Colonel Eardley Wilmot, the Superintendent of the 
Royal Gun Factories, wrote to me on September 10, 1855, 
saying that ‘‘the experiment made does not go towards 
any disproval of the leading idea of your proposition,” but 
in spite of all my efforts I was finally informed by letter 
of October 25, 1855, from the War Oftice, that ‘‘ the Select 
Committee consider that no further trial is necessary with 
a gun of this description.” 

The ‘‘ perfectly successful wire gun” referred to in my 
book, page 12, was begun in 1859, and first fired at South- 
port at 1860, but I have in vain attempted to get our 
ordnance authorities even to look at it. As it may be in- 
teresting to some of your readers I annex the result of the 
firing of a few rounds of this gun with R. L. C. powder in 
1865. 

As regards ‘‘ chambering ” and ‘‘ air spacing,” my re- 
viewer asks, Why not adopt these expedients, if by so 
doing a greater muzzle velocity can be obtained without 
unduly straining the gun? I reply that with the same 
length and weight of gun a greater muzzle velocity cannot 
be obtained. 

Let us see what would be the result if the 13 in. gun, 
Vig. 20, page 116 of my treatise, were chambered out to 
the same size as Sir William Armstrong’s gun, Fig. 21, 





and fired with 677 lb. of powder density = 0,9, giving an 
initial pressure of 33 tons per square inch. 


Results of Firing with 3 in. Wire Guns, June, 1865. 
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In the first place the longitudinal strain to be resisted 
would be 7272 tons instead of 4380 tons, and the dia- 
metrical strain 552 tons instead of 429 tons. Dealin 
with the latter first, we have an increase of 123 tons, an 
assuming the maximum strain on the coils as before to be 
20 tons per square inch, we should require an increase of 


thickness of coil of s:05 = 3.075 in., this would bring the 


Ta’ 
outer diameter of the coil to 44.15 in. 
Now, as to the longitudinal strain. As the gun stands 
at present the strain between the breech and the trunnions 
= = 6.485 tons per square inch. To obtain 


would be .—~ 
675.45 
the same strain with the chambered guns would require 


an area of 7272 = 1121.4 square inches. Consequently 
Dp 


6.4385 
the outer diameter of this gun would be 58.1 in. instead 
of 48 in. in the unchambered gun. 

lt thus appears that the gun would have to be very 
much heavier, and what is perhaps still more serious, the 
strain on the movable breech parts would be increased 
from 4380 to 7272 tons. 

No doubt a charge of density 0.9 requires a stronger 
gun than one of density 0.665, the internal pressure being 
21 tons and 33 tons per square inch respectively, but a 
stronger gun does not necessarily mean a heavier gun. 
Strength is to be obtained in two ways, one by an in- 
crease in the quantity of resisting material, the other by 
an improved disposition of the materials, and this is what 
I have shown in the comparison between the two guns 
Nos. 19 and 20, page 111. 

The guns are practically the same weight, and yet the 
material of No. 20 is no more strained by an internal 
pressure of 33} tons, than is that of No. 19 by an internal 
pressure of 21 tons per square inch, and the ballistic 
effect of No. 20 with 413 lb. of powder is 43 per cent. 
greater than that of No. 19 with 500 lb. 

I have dealt here with the gun as though in both cases 
it were constructed on my principles. If I had compared 
my unchambered gun with Sir W. Armstrong’s, strength- 
ened so as to bear a charge of gravimeter density 0.9, the 
result would have been still more in favour of the un- 
chambered gun. 

The question of the ignition of the cartridge I have 
not entered on in my book. The calculations I have made 
in comparing the two systems do not depend on the 
assumption that heavy charges can be ignited completely 
before the shot starts. 

I have adopted the pressures as given*by Noble and 
White in their most recent paper on ‘* Fired Gunpowder,” 
and though these may not be strictly accurate, any inac- 
curacy there may be does not affect a comparative state- 
ment such as I have made. 

My reviewer does not appear to concur altogether in 
my objections to Sir W. Armstrong’s method of pro- 
viding for longitudinal strength by interposed wires laid 
longitudinally in the coil. I think, on further reflection, 
he will see that to distribute a strain over a large number 
of independent parts not exactly at the same tension at 
starting, and then to trust that they will either adjust 
themselves to a uniform strain by the action of firing, or 
that in case of some of them giving way the remainder will 
be sufficient for the work, is not a mechanical way of 
dealing with the question. In the case of two pee only 
the strain is so easily calculated and so evenly distributed 
between them that there need be no fear of one of them 
giving way, if properly proportional to the work in the 
tirst instance. 

There is, however, no necessity for dividing the strain, 
and I have shown inthe diagram, No. 20, how it may be 
carried by one solid mass placed outside the coil. My 
main contention is that the two strains should be borne 
independently of each other. 

In my book, page 122, I referred to the difficulty of 
calculating the proper laying-on tensions with interposed 
layers of non-resisting wires. I am happy to say that 
through the kindness of my friend, Mr. Brooks, I have 
received a solution of this rather difficult problem. He 
has also at my request worked out formule for the case 
when the core is lined with a material of different nature 
from the coil, put in either with or without shrinkage, 
and also for the case of an external jacket shrunk on to 
the coil. 

These new formule I am preparing for publication, and 
they will be found of much interest and importance to 
those concerned in the construction of wire guns. 

I wish I could indulge in the hope with which my 
reviewer concludes his kind and able notice of my work, 
but so far I see no indication of it being realised, and the 
present attempts at wire gun making, of which twe or 





three have come to my knowledge, give no evidence that 
my views meet with much consideration. Certainly in no 
one of them will the wire system have a fair trial. 
Yours obediently, 
J. A. LONGRIDGE. 
Greve d’Ajette, Jersey, October 28, 1884, 





THE MECHANICAL EQUIVALENT OF HEAT. 
To THE EpiTor or ENGINEERING. 
S1r,—Perhaps you will kindly permit me to say a few 
words in answer to Mr. Pinnington’s letter, in your issue 
of 10th ult., wherein he instances the case of a cord pas- 
sing over a pulley and carrying at one end a weight of 
4 lb., and at the other a weight of 3lb. When we con- 
sider the state of matters at the instant when the 4 Ib. 
weight has descended 1 ft. say, then—as I understand 
Mr. Pinnington—the work done by gravity acting only 
on the excess in weight on the one side of 1 lb. amounts 
to 1 foot-pound, and has been spent in causing the accelera- 
tion of the two weights, leaving of course out of considera- 
tion the smaller amounts spent in overcoming friction, 
bending resistance, &c. This contention I admit is quite 
defensible, but it is to my mind equally so to say, that if 
we consider the two weights as one, centred in their com- 
mon centre of gravity, then, as that centre has shifted 
+ ft. down, the work done by gravity acting on both 
weights is 7 x 4 = 1 foot-pound, and has been spent in 
causing the acceleration of the two weights. Or again, 
if we start from the one of the weights, then the work 
done by gravity, acting on the 4 lb. only, is 4 x 1 =4 foot- 
pounds, of which 3 foot-pounds have been spent in raising 
the 3 lb. one foot against the action of gravity, and 1 foot- 
pound has been spent in causing the acceleration of the 
two weights. I suppose the case might be considered in 
many other ways, but what I wish to say, is that the dif- 
ferences in the results are differences in words only, and 
that it will be necessary to turn the arguments from 
sounds to things if it is expected to disestablish such a 
pape | as Joule’s equivalent. As regards the latter 
part of Mr. ype, letter, doubtless the correctness 
of the result in my letter of June 20th depends upon the 
value there used for the specific heat being correct, but so 
does the correctness of any calculation of acceleration de- 
pend upon the value of g = 32.2 being correct for this 
latitude, or the correctness of any computation of the 
work done against friction depend upon the values given 
by Morin being correct. Apologising for trespassing so 
far on your space, 
I remain, yours faithfully, 
Glasgow, October 15, 1884. H. 





CORLISS VALVES. 
To THE Epitor oF ENGINEERING. 

Srmr,—I suppose Mr. John Musgrave’s modesty pre- 
vented him from drawing your attention tohis patent 
for ‘‘ Operating Corliss valves of motive power engines,” 
but I notice that this has been done by his solicitor, Mr. 
Robert Winder, of this town, whose letter appeared in the 
last number of ENGINEERING. “As Mr. Winder has invited 
the public through your columns to take notice of Mr. 
Musgrave’s Patent 4293 of 1883, I need not apologise 
for offering a few remarks on the subject. Many years 
ago, when I was labouring to introduce the Corliss engine 
in this country, Mr. Musgrave was one of the inveterate 
opponents of Corliss valves and gear, but when the suc- 
cess of Corliss valves was established in England as well 
as abroad, he became a believer in them, and afterwards 
actually a maker of Corliss valve gear under an agreement 
with me. 

It is satisfactory to see that he is following the matter 
up by endeavouring to introduce improvements in con- 
nection with Corliss valves, but this satisfaction is, on 
my part, tempered by regret that I have to point out a 
remarkable blunder he has made in his patent. The 
object of the invention, as Mr. Winder clearly explains, 
is to cause the valves to move on the seats over fresh 
surfaces by giving the valves an end or “ traversing 
motion.” There is nothing new in this; your readers will 
be familiar with the arrangements commonly applied for 
the same object to ordinary slides and to piston valves, 
and arrangements for doing the same thing applied 
to Corliss valves were illustrated and described in ENer- 
NEERING on the 22nd of August last ; Mr. Musgrave’s patent 
therefore only covers the special arrangements he de- 
scribes for giving the end motion. Whether these are 
better or worse than arrangements already in use is the 
question now, rather than if arrangements of the kind are 
an advantage at all. The combination you illustrated 
with Mr. Winder’s letter, is objectionable on account of the 
ratchets being inclosed in the valve chest and out of sight, 
but mainly because, when applied to exhaust valves, it 
adds considerably to the clearance space, and consequently 
entails a certain and constant waste of steam. Another 
modification of the invention alluded to by Mr. Winder, 
and an arrangement Mr. Musgrave under a strange mis- 
take or delusion claims as an improvement, is a modifica- 
tion with inclines on the valve bonnets, and corresponding 
inclines on the ends of the valves. This combination of 
course gives the end a “‘ traversing motion,” but the valves, 
as any engineer who examines Mr. Musgrave’s drawing 
will see at a glance, cannot move over fresh surfaces ; on 
the contrary, they are forced by Mr. Musgrave’s inven- 
tion to move always over exactly the same surfaces, with 
greatly increased friction and additional wear due to the 
inclines. This ‘‘ traversing motion” or mode of ‘“‘ ope- 
rating Corliss valves of motive power engines,” is there- 
fore manifestly not an improvement. 


Yours — 
WILLIAM INGLIS, 
Bolton, October 29, 1854. 
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LADLE CARRIAGES. 
To THE EprTor OF ENGINEERING. 

Sm,—I have read with much interest your description 
in your last number of the ladle carriage at the Ebbw 
Vale Steel Works, constructed from the designs of Mr. 
Thomas Wood, engineer. At the same time I think it 
only fair that the original designer of this form of ladle 
carriage should have the honour assigned to him. 

Itherefore take the opportunity of saying that the original 
design was made in 1876 by and from an idea of Mr. 8. T. 
Croasdell, who was then assistant engineer to Mr. Thomas 
Wood, and suceeeded him as engineer tothe West Cumber- 
land Iron and Steel Company, Limited, Workington. 
Three ladles and carriages were made, and have been 
regularly in use ever since taking the molten iron from 
the blast furnaces to the Bessemer converters, a distance 
of over 500 yards. 

At the meeting of the Iron and Steel Institute at Leeds 
in September, 1876, Mr. Snelus, the general manager of 
the West Cumberlend Works, in opening the discussion 
on ‘* The Use of Molten Iron direct from the Blast Fur- 
nace,” fully describes the ladle carriage and plans adopted 
at their works, and these are illustrated in the journal of 
the Iron and Steel Institute for that year. 

The only modification or difference between the Ebbw 
Vale ladle carriage and the one described by Mr. Snelus 
is the transverse traversing motion of the ladle when 
being turned, and the addition of brake gear, neither of 
which are necessary at the West Cumberland Works. 

FREE TRADE. 

[The traversing motion of the ladle (of which our cor- 
respondent admits the novelty) is an important feature 
in the Ebbw Vale ladle carriage, rendering it entitled to 
be regarded as a distinct design.—Ep. E.] 


DOUBLE-RIVETTED BUTT JOINTS. 
To THE EprToR OF ENGINEERING. 

Sm,—I was much surprised to read Mr. Peter Sam- 
son’s letter of 17th inst., stating that “‘in justice to him- 
self he must draw your attention to the fact that the joint 
in question was invented and patented by him four or five 
yearsago.” I found, however, on reading his specifica- 
tion, that Mr. Samson in the patent was much more 
modest than Mr. Samson in the public print; his claim 
in the former case being for an improvement consisting 
in “‘ indenting” the edges of the butt strap—a very dif- 
ferent claim Ben that in his letter. 

As we are informed that the joint in question has 
passed the Board of Trade, how has it escaped the notice 
of the patentee in Downing-street? For my own part, I 
give Mr. Samson notice that, should I have occasion to 
“indent,” “ zigzag,” ‘* vandyke,” or ‘‘scollop” the edges of 
butt straps, I shall consider that I owe no man anything. 

Mr. Thom in his letter of 21st shows an amusing anxiety 
to agree with Mr. Samson, coupled with an unnecessary 
aversion to admit the real source of his inspiration in 
what it pleases him to gee | by the name of designing 
and inventing plate joints. Mr. Thom probably intends 
to be cutting, when he says that ‘‘ Mr. MacColl does not 
appear to appreciate what he would like to claim as his 
own design,” &c. ; but perhaps he will forgive me for 
not feeling deeply wounded by these remarks. As Mr. 
Thom has no means of knowing what I do or do not 
appreciate, and as I have never yet claimed to have in- 
vented a plate joint, the want of point in his remarks 
will be apparent. But inorder that Mr. Thom may not 
be disappointed, I now claim that I was amongst the first 
in this country to apply common sense to the arrange- 
ment of rivets in the joints of marine boilers—an opera- 
tion in which I hold there is no more invention than there 
is in the correct proportioning of a plain rod and a forked 
one connected by a pin. I further claim that I carried 
these ideas into successful practice before the existence 
of the Board of Trade and other rules, which have since 
proved to be ‘‘ guide, philosopher, and friend” to many a 
weakling in boiler construction. 

. Yours faithfully, 
Liverpool, October 28, 1884. H. MacCott. 


To THE EDITOR OF ENGINEERING. 

Str,—I notice that Mr. Thom mentions the cover strips 
as being protected by a patent in his letter which appears 
in ENGINEERING this week. I therefore think it necessary 
to state that the same arrangement of strips with serrated 
edges was designed by me twenty years ago for some tank 
engines, for which an order was given to the Vulcan 
Foundry Company by the Vale of Neath Railway Com- 
pany.* 

I believe these were the most powerful six-wheeled 
narrow gauge locomotives in existence at the time they 
were made, Yours truly, 

. W.1, Exxis, Mem. Inst. C.E. 

Essex-street Works, Victoria Embankment, W.C., 

October 25, 1884. 











Exectric Licutinc ror STeamsHips. — At the first 
ordinary meeting of the Institution of Civil Engineers for 
the session 1884-85, to be held on Tuesday evening, the 
11th November, at 8 p.m., the paper to be brought for- 
ward with a view to discussion will be on ‘“‘ Electric 
Lighting for Steamships,” by Mr. A. Jamieson, Assoc. 
M. Inst. C.E., F.R.S.E. a no other department of 
electric lighting has so rapid a development taken place. 
After commenting upon the merits and advantages of this 
particular application, the author will deal successively 
with the best position for the dynamo and its engine, the 
selection of a dynamo and of an engine and its fittings, 
the methods of driving dynamos, the system of leading- 
wires and their sizes, switches and fusible junctions, 
lamp-holders, lanterns and globes, and are lamps on 
board ship. 

* The engines here referred to were described in ENGI- 
NEERING, vol. i., page 138. 
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INSTRUMENTS for recording automatically errors | 
which exist in a piece of work when placed upon the | 
lathe centre, are not often to be found, the advantages 
of such instruments, perhaps, not being sufficiently 
well known. For this reason the following descrip- | 
tion of so important and useful an appliance may | 
be of interest to our readers. Mr. C. C. Simonds, 
of East Cambridge, Mass., U.S.A., the designer of this 
instrument, desired to bring out one that would be | 
cheap in its construction, and at the same time a light 
and useful article. The uses to which the appliance | 
can be put are numerous, owing to the great multipli- | 
cation of each existing error in a piece of work to 
which it may be applied. If, for example, some lathe | 
spindles have been bored tapering, or reamed while | 
upon the back rest and live centres, it is generally | 
found that they run out of true when the proof-bar 
is fitted in the taper hole, one end being placed on one 
centre and the other end of the spindle being placed 
upon the other centre. The method of detecting the 
error, and finding at what point it exists, consists in 
placing the point of the tool against the proof-bar, as 
close to the bored spindle as possible. The error then 
found is rectified by scraping the centre of the spindle 
until the proof-bar runs true. As this operation of 
scraping takes some time, it will be found that, unless 
great care is taken, the proof-bar is cut in different 
places. 

The indicator here shown is placed in a tool-post, 
and the point of the lever, which should be hardened 
to a distance somewhat below the centre, is brought 
against the work, so that the index shown at the left 
will stand at zero. The work is then revolved, and 
chalk marks applied to those points which are out of 
true. When the spindle is taken out of the lathe for 
the purpose of scraping the centres, the instrument 
need not be touched, and it will be seen that the cutting 
in of the proof-bar is impossible. The arrangement of 
the levers shown in the accompanying engraving, is 
such that any error existing in the work will be mul- 
tiplied fifty times. Thus, an error of yy, in. in the 
work moves the index over a distance fifty times as 
great—that is, over one division of the graduated 
scale, each of which should be 3;in. The limit of 
errors at the hardened points is ;\;in. This would 
move the index 24in, from zero. The spring which 
bears on the end of the lever should be made as thin as 
possible, so thatit has just enough tension to bring the 
pointer back to its original position as the point bear- 
ing against the work passes from a high to a low spot. 

Suppose that some pieces have been hardened 
through their entire length and are to be ground. 
Now, since the amount that was allowed for grind- 
ing and springing is known, by placing the indi- 
cator in the tool-post, and bringing the point 
against the work, the degree of error can be easily 
read, and by a glance it will be readily seen whether 
or not it is safe to proceed with the grinding. 
The instrument, when placed against the revolving 
mandrel, will often show whether it is true or not, 
provided that the live centre is not out of truth. It 





will be noticed that the lower shoe or bearing is longer 
than the upper one. This is done because the tool- 
posts of some lathes do not have collars, which, ina 
measure, might prevent the successful use of the instru- 
ment. It can be used to advantage upon surface gauge 
in levelling work by putfingit in the tool-post of a planer. 
The best method of levelling up the crosshead on a beam 
is by a level on the top of the beam, or by placing a 
tool in the tool-post and moving it across the platen in 
using it in the planer. In order to true the beam, it 
should be placed in such a position that the flat side of 
the instrument will be parallel with it. There are 
also several other places where it can be used advan- 
tageously, and, as the inventor has not patented it, all 
are free to use it. 

We are indebted for the above description to Me- 
chanics (U.S.). The engravings have been prepared 
from drawings supplied to us by the designer. The 
upper figure shows the frame of the indicator, the 
thickness being indicated by the cross section. The 
lower figure shows the complete instrument, and the 
other views relate to the details, 





Deer ArtTESIAN Borinc.—Chalk has been struck at 
the depth of 524 ft. at a tube well which Messrs. Le 
Grand and Sutcliff, of London, are boring for Mr. R. L. 
Curtis, at Vange, near Pitsea, in Essex. Much uncer- 
tainty existed as to the depth necessary to go to reach 
chalk in this locality. The London clay extended to 
395 ft., and the lower tertiaries are altogether 129 ft. 
thick. It is expected the total depth to be bored to obtain 
a good supply of water will be somewhere over 600 ft., 
and at the present rate of progress it is anticipated this 
will be completed within the next three weeks. 





VARIABLE GAvuGE Rotuine Stock.—A public trial was 
made on Saturday last, November 1, of a railway truck 
capable of running on a track of any gauge between 
5ft. 6in. and a metre, the change from one gauge to 
another being made automatically without attention or 
sensible loss of time. The means by which the adjust- 
ment is effected are the invention of Mr. Frederick 
Mackinlay, of Buenos Ayres, who has been led to devise 
them on account of the broken gauge in that country. 
The experiments were carried out on a branch line some 
four miles in length, near Melton Mowbray. On this 
there has been laid down a double gauge track, one set of 
rails being the usual 4 ft. 8}in. apart and the other a 
metre. The double rails were united at the end of the 
line by a pair of ordinary trough girders, equal in width 
to the distance from outside to eutside of each pair of 
rails. It is while upon these — which are about 
25 yards in length, that the change of gauge is auto- 
matically effected, the time occupied being less than a 
minute. When the two tracks are laid end to end, as 
they usually would be in practice, the trucks will change 
their gauge in passing from one to the other. In ashort 
time we hope to give more details of this invention, which 
aims at reducing what is now a most fertile source of loss 
and inconvenience in many countries. It will be remem- 
bered by many of our readers that an arrangement of this 
kind, employed on the Grand Trunk Railway of Canada, 
was illustrated by us some years ago (vide ENGINEERING, 
vol. viii., page 334), 
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TANK LOCOMOTIVE ; DUTCH STATE 
RAILWAYS. 


In our number of the 10th ult., we published a two- 
page engraving, together with a perspective view on 
page 348, illustrating a type of tank locomotive of 
which a number have been made for the Dutch State 
Railways by the Hohenzollern Locomotive and oe 
Works, Diisseldorf-Grafenberg, of which works Mr. 
G. Lentz is the managing director. This week we 
publish another two-page engraving illustrating a 
number of the details of these engines, while further 
views of details are given on the present page. 

As will be seen by reference to the general views 
above mentioned, the engine is of a special four- 
wheeled type* which has for some years been extensively 
made at the Hohenzollern Works, and which has several 
features of interest. One of these special features con- 


sists in the arrangement of the cylinders, these being out- 
side and being placed between the two pairs of wheels 
(see perspective view on page 348 ante), the coupling rods 





Fig. 28. 


, The valve chests are arranged on the tops of the 
| cylinders, and the valves are driven by Joy’s valve 
motion which has already been fitted to over a hundred 
engines built at the Hohenzollern Works, and which 
has proved very satisfactory in working. This gear as 
| fitted to the engine now under notice is illustrated 
| in full detail by Figs. 8 to 27 on our two-page engrav- 
ing this week. As will be seen from these views the 
valve gear has exceptionally large bearing surfaces 
pl srl and these surfaces are thoroughly case- 
hardened. ‘The pins are all of one uniform diameter, 
46 mm, (1.81 in.), and all joints are provided with 
oil cups. The form of oil cup used is a very 
neat one, and is shown clearly in Figs. 11, 12, 16, 
and 21. From these views it will be seen that the oil 
opening in the cover is closed by a cone, which is 
forced upwards by a spirai spring, the spindle on which 
this cone is formed being extended upwards and pro- 
vided with a knob by which it can be pressed down, 
while below the cone it extends downwards into the 
oilway leading to the bearing, this lower part being 


sak Fig. 29. 















































THE DiiLKEN INJECTOR. 


passing outside them, and the connecting rods taking 
hold of the crank-pins of the hind pair of wheels. 
Engines thus arranged are said to be entirely free 
from the ‘‘shouldering” motion so common with ordi- 
nary four-wheeled tank engines with outside cylinders. 
The Hohenzollern tank engines are generally employed 
on services requiring a speed of from twenty to thirty 
miles per hour, but with light trains they have been 
run at speeds up to forty miles per hour without any 
inconvenience or unsteady motion. 

The engines under notice have cylinders 280 mm. 
(11.02 in.) in diameter, and 420 mm. (1 ft. 4.54 in.) 
stroke, while the wheels are 1020 mm. (3 ft. 4.16 in.) 
in diameter, and are placed at a wheel base of 
3000 mm. (9 ft. 10.1 in.) The distance apart of the 
cylinders from centre to centre is 5 ft. 4.1 in. (the 


engine is for the ordinary 4 ft. 84 in. gauge), while the | 


distance between centres of coupling rods is 6 ft. 10.6 in. 
Notwithstanding the position of the cylinders the 
connecting rods have a length of three times the stroke; 
the coupling rods are of the form shown by the per- 
spective view on page 348, and to obtain stiffness com- 
bined with lightness they are made of I section. 


of crank-pins, &c., is shown clearly by the general 
plan, Fig. 2, in our two-page engraving published on 
the 10 ult. . 

~* Another example of four-wheeled tank locomotive b 
the same makers was illustrated by us on pp. 130 and 131 
of our thirtieth volume. 





The | 
arrangement of the cylinders together with dimensions | 


slightly flattened on one side so as to form a capillary 
passage. ll trimming is thus dispensed with. In 
the case of the oil cups in the sliding blocks shown by 

, Fig. 21, there is also a direct oilway from each cup 

' to the bearing, the lower part of the cup being packed 
full of hard tallow which does not melt unless the 
other supply of lubricant fails. The reversing shaft 
(Figs. 25 to 27) is of crucible cast steel made by Messrs. 
Asthéver and Co., of Annen, near Witten, Westphalia, 
and is fitted with links or shoes of charcoal iron 

| case-hardened (see Figs. 21 and 24), in which the 
sliding blocks work. The sliding blocks themselves are 
of hard bell-metal, which is found to work remarkably 
well on the case-hardened surfaces. 

The construction of the frame of the engine under 
| notice will be readily understood from the general 
views on our two-page engraving published on the 10th 
| ult. From these views it will be seen that the frames 
| are very deep and form the sides of a tank which ex- 
| tends from a short distance in front of the firebox to 
the front of the engine under the smokebox, this tank 
holding 460 gallons. It is somewhat singular that the 
construction of engines with water-tank frames has 
never made much headway in this country, while on 
| the Continent the system has been largely and success- 

fully used by Krauss, Mr. Charles Brown, the Hohen- 
| zollern Works, and other makers. No doubt the making 
of tank frames requires special care, but when pro- 
perly made they appear to give little trouble, and they 
| certainly have many conveniences. In the case of the 


engine under notice it will be observed that the side 
frames are specially stiffened at the part where they 
receive the cylinders ; they are also well tied together 
7 transverse stays apart from the tank. Ateach end 
of the engine a movable bridge-plate is provided to 
form a communication with the passenger cars which 
are built with a central passage (see Figs. 5 and 6), 
access to the hind bridge being obtained through a 
door formed in the rear of the driver’s cab. 

The boiler possesses no very special features ; its 
chief dimensions are shown by the general views, but 
we may give a summary of them here. 


mm. ft. in. 
Diameter of barrel over largest 
plate... aad aa ? 70 =3 2.2 
Length between tubeplates 2450 = 8 0.4 
Height of centre of barrel 
above rails ae pp .. 2120 = 611.4 
Length of firebox casing,outside 1000 = 3 3.4 
Height - a 1500 = 411 
Number of tubes .. 104 
Diameter ,, outside 44=0 173 
sq. ft. 
Firegrate area... a 7.21 
Heating surface : Tubes 38.7 
a Firebox 377.9 
Total 416.6 


Pressure of steam = 12 atmospheres = 
1764 lb. per square inch. 


The firebox crown is stayed direct to the casing by 
six rows of stays, as shown in Figs. 1 and 3, trans- 
verse stays being introduced just above the firebox 
crown to counteract the distortion of the shell which 
would otherwise be caused by the vertical stays. The 
boiler is provided with a dome, from which the steam 
is led by an internal pipe to an external regulator as 
shown. The smokebox tubeplate, it will be noticed, 
is flanged inwards, and it and the back plate of the 
firebox casing are stayed by gusset stays. 

The boiler is fed by Diilken’s injectors fixed at the 
back of the firebox, and delivering the feed through 
internal tubes led forward into the barrel (see Fig. 1) 
in the manner adopted by Mr. Webb on the London 
and North-Western Railway. Detail views of the 
Diilken injector are given in Figs. 28 and 29 on the 
present page. In these views A is the steam pipe 
trom the dome and B the delivery pipe into the boiler. 
When the injector is working all the cocks are 
open and the action of the injector is regulated by 
the spindle C operated by the handle D'. In the 
cone of the spindle C are perforations F, G, H, corre- 
sponding with holes I and K in the fixed hollow cone E, 
so that if the handle D!' be turned to the right or left 
(partially rotating the spindle C) it causes the holes 
just mentioned to be closed. With the handle in the 
middle position, however, the holes in the spindle and 
outer cone communicate as shown, and the injector can 
then commence working and lifting the water in the 
suction pipe. As soon as it is ascertained by the 
sound that the water is being lifted the handle is 
raised into the position D', thus withdrawing the 
spindle from the outer cone E and putting the injector 
into full work without losing any water. In the event 
of the injector or clack valve becoming clogged by 
dirt in the feed water, the cocks L and M are closed, the 
two nuts N O are unscrewed, and the whole interior 
of the apparatus can then be withdrawn for examina- 
tion with very little trouble or delay. The whole 
arrangement is, in fact, exceedingly handy, and we 
understand that over 12,000 of these injectors are now 
in use on the Continent. 

The engine is provided on the top of the cab with 
Latowsky’s patent steam bell which has been very 
largely applied to German and other locomotives, but 
which is comparatively unknown here, although it 
appears admirably adapted for use on tramway engines. 
It is shown in detail by Figs. 30 and 31 of our two- 
page engraving this week, and consists simply of a 
cast-steel bell surrounding a cast-iron body or chamber, 
this chamber being fitted at the top with a hinged 
valve to which the spring arm carrying the hammer of 
the bell is attached. A small steam supply pipe furnished 
with a cock connects the chamber with the boiler. The 
action of the apparatus is as follows: On the steam 
cock being opened, steam flows into the chamber until 
the pressure has accumulated sufficiently to open the 
valve on the top, when this valve is lifted and the ham- 
mer raised. ‘The valve is furnished with an internal 
lip or rim, so that it is not until it has been raised some 
distance that it permits the steam to escape. As soon 
as the valve rim is clear of the seat, however, the 
steam in the chamber is suddenly discharged, allowing 
the valve to fall and the hammer to strike the bell. 
This operation is of course repeated as long as the 
steam cock remains open, the quickness and violence of 
the blows on the bell depending upon the amount of 
opening given to the steam cock and being easily regu- 
lated. 

The fuel is contained in wing coal bunkers capable of 
carrying 12 cwt. of coal, and the total weight of the 
engine in working order is 19 tons 11 ewt., of which 





9 tons 14 cwt. rest on the front, and 9 tons 17 cwt. on 
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the hind pair of wheels. 
light is 15 tons 14 ewt. 

The engine we have been describing has been de- 
signed for working local trains on various parts of the 
Dutch State Railway system, views of one of these 
local trains with engine being given in Figs. 5 and 6 on 
our two-page engraving this week. Fig. 7 on the same 
sheet, also, is a diagram showing the hauling and 
starting power of the engine under various conditions. 
It is the practice at the Hohenzollern Works to get 
out a diagram of this kind for each class of engine 
made, and the practice is a very conyenient one. In 
this diagram the horizontal divisions represent speeds 
in kilometres per hour, and the vertical divisions train 
loads in tons exclusive of the weight of the engine, 
while the curves correspond to different gradients, 
their intersections with the vertical and horizontal 
divisions showing the loads hauled at different speeds 
on the gradients to which the curves respectively 
belong. Two other lines A B and C D are added to the 
diagram to show the starting power of the engine, the 
line A B showing the starting power when the engine 
is attached to a train tightly coupled up, while the 
line C D similarly marks the loads which can be 
started with loose couplings. The formulas used in the 
construction of this and similar diagrams are derived 
from a number of experiments carried out with engines 
of the type under notice, and are as follows : 


e = 5+0.004 v? 


The weight of the engine 


and 
Re = 3+0.0008 2, 


in which R, = resistance of engine and R, = re- 
sistance of passenger carriages in kilogrammes per ton, 
and v=speed in kilometres per hour. The resistance 
(on a level line) of the engines to starting is taken as 
20 kilogrammes per ton, and that of the passenger cars 
as 15 kilogrammes per ton. Mr. Lentz states that 
owing to the freedom with which these four-wheeled 
engines run the increase of resistances at high speeds 
is found to be less than with ordinary engines. 
Altogether the engine we have described is of a type, 
the design of which has been well thought out, and 
which possesses much interest. 








THE INSTITUTION OF CIVIL ENGINEERS. 
SubJEcts FOR PAPERS.—SEsSION 1884-85. 

TuHE Council of the Institution of Civil Engineers invite 
original communications on any of the subjects included 
in the following list, as well as on other analogous 
questions. For these, if approved, they will award 
premiums, arising out of special funds bequeathed for the 
purpose, the particulars of which are as under : 

1. The Telford Fund, left ‘“‘in trust, the interest to be 
expended in annual premiums, under the direction of the 
Council.” This bequest,(with accumulations of dividends) 
produces 250/. annually. 

2. The Manby Donation, of the value of about 10/. a 
year, given ‘‘to form a fund for an annual premium or 
premiums for papers read at the meetings.” 

3. The Miller Fund, bequeathed by the testator “ for 
the purpose of forming a fund for providing premiums or 
prizes for the students of the said Institution, upon the 
principle of the ‘ Telford Fund.’” This fund (with accu- 
mulations of dividends) realises 160/. per annum. Out of 
this fund the Council have established a scholarship— 
called ‘* The Miller Scholarship of the Institution of 
Civil Engineers’—and are prepared to award one such 
scholarship, not exceeding 40/. in value, each year, and 
tenable for three years. 

4. The Howard Bequest, directed by the testator to be 
applied ‘‘ for the purpose of presenting periodically a 
prize or medal to-the author of a treatise on any of the 
uses or properties of iron or to the inventor of some new 
and valuable process relating thereto, such author or in- 
ventor being a member, graduate, or associate of the said 
Institution.” The annual income amounts to rather more 
than 16/. It has been arranged to award this prize every 
five years, commencing from 1877. The next award will 
therefore be made in 1887. 

The Council will not make any award unless a com- 
munication of adequate merit is received, but will give 
more than one premium if there are several deserving 
memoirs on the same subject. Inthe adjudication of the 
premiums no distinction will be made between essays re- 
ceived from any one connected with the Institution 
(except in the cases of the Miller and the Howard bequests, 
which are limited by the donors), or from any other person, 
whether a native or a foreigner. 


List. 

1. Improved Instruments for Surveying and Levelling. 

2. Machines and Measuring Apparatus for Testing 
Metals and the Equipment generally of Mechanical 
Laboratories. 

3. The Mechanical Properties of Cold-Rolled Metal, as 
compared with Hot-Rolled Metal, and on the Cold- 
Rolling of Iron Shafting, as practised in America, 


4, The Effect produced on Steel by Tempering in Oil | w. 


and in Water. 

5. The Manufacture, Strength, and other properties 
of Castings of Malleable Cast Iron and Cast Steel. 

6. The Thermic Properties of Metals commouly used 
in the Arts, especially with respect to Conductivity and 
Diathermancy at high temperatures. 

7. The Manufacture of Steel-faced Armour Plates. 

8. Ironfoundry Practice as regards Melting, with 





Results obtained form various Forms of Cupola, Pres- 
sures of Blast, &e. 
9. The various Systems of Brickmaking by Machinery. 

10. Gaseous Fuel, and the Residual Products of Gas- 
making. 

11. The Manufacture of 
Coal. 

12. Steam Boiler Furnaces, with Reference to Fuel 
Consumption and to the Prevention of Smoke. 

13. The Principles to be observed in the Laying-out, 
Construction, and Equipment of Railways in New 
Countries. 

14. The Theoretical and Practical Effect of Gradients 
and of Curves on the Speed of Railway Trains. 

15. The Application of the Compound Principle to 
Locomotive Engines. 

16. Locomotive Performances, with regard to Weight, 
Power, Fuel Consumption, and Dynamometer Returns. 

17. The comparative Merits of Straight Axles and of 
Crank Axles for Locomotive Engines. 

18. The Design and Construction of Locomotive and 
Carriage Sheds on Railways, 

19. Mechanical Power on Tramways, including Steam, 
Compressed Air, Electricity, Cables, &c. 

20. The Principles involved in the Conservation or Im- 
provement of any,Tidal River or Estuary. 

21. Descriptions of recent Graving Docks, Gridirons, 
and Floats. 

22. Promenade and other Piers ; with reference to the 
effect of Sea Water on Wrought and Cast-Iron Structures, 
and the best Means of preserving the same. 

23. The Modern Construction of Marine Engines. 

24, On Built Crankshafts for Marine Engines, and on 
the Liability of Crank and Screwshafts to Fracture. 

25. Vessels for Inland Navigation, with the Mode of 
working them by Sternwheels, Screws, &c. 

26. The Methods of Removing Rock under Water. 

27. Cranes and other Lifting Machinery, employed 
either in the Construction of Large Works, or for other 
Purposes. 

28. Dredging Machinery for Small Harbours, and for 
Drainage and Irrigation Canals. 

29. The Ventilation of Sewers, with Summary of Ex- 
periments as to the Motion, Pressure, &c., of Gas in 
Sewers. 

30. Filter Presses for separating Fluids in Semi-Fluids, 
particularly for the Treatment of Sewage Sludge. 

31. Appliances for the rapid Shipment of Coals, with a 
comparison of different methods. 

32. Winding Machinery, Expansion Gear, and Balancing 
Apparatus, and the cost per ton of winding under different 
conditions and varying depths, 

33. Underground Haulage, especially on the application 
of Compressed Air and of Electrical Power. 

34. The Methods a in securing large and irre- 
gular-shaped Mineral Workings. 

35. Gold Quartz Crushing and Amalgamating Ap- 
pliances, 

36. The Manufacture and Desilverisation of Lead. 

37. Electro-Motors ; their theory, practical construction, 
efficiency, and power. 

38. On Gearing for Dynamo Machine Motors, and other 
high-speed Machines. 

39. The Transmission and Distribution of Electricity 
over large Areas for Lighting and for Motive Power, in- 
cluding Electric Railways, Hoists, &c. 

40. Electrical Measuring Instruments. 

41. Submarine Telegraph Cables, their manufacture, 
laying and repair, including deep-sea sounding. 

42. Telpherage, or the Automatic Electrical Transport 
of Goods and Passengers. 

43. The Measurement of Work by Dynamometers, 
with descriptions of the apparatus. 


Artificial Fuel from Small 


The Council of the Institution of Civil Engineers have 
awarded the following premiums for the session 1883-84 : 


For Papers Read at the Ordinary Meetings. 


1. A Watt Medal and a Telford Premium to Sydney 
Walker Barnaby, Assoc. M. Inst. C.E., for his paper on 
** Hydraulic Propulsion.” 

2. A Telford Medal and a Telford Premium to Samuel 
Bagster Boulton, Assoc. Inst. C.E., for his paper on ‘‘ The 
Antiseptic Treatment of Timber.” 

3. A Telford Medal and a Telford Premium to William 
Foster, M.A., F.C.S., for his account of ‘‘ Experiments 
on the Composition and Destructive Distillation of Coal.” 

4. A Telford Premium to William Tregarthen Douglass, 
Assoc. M, Inst. C.E., for his des¢ription of ‘‘The New 
Eddystone Lighthouse.” 

5. A Telford Premium to James Atkinson Longridge,* 
M. Inst. C.E., for his paper on ‘‘ Wire-Gun Construction.” 

6. A Telford Premium to William Hackney,t B.Sc., 
Assoc, M. Inst. C.E., for his paper on ‘*The Adoption 
of Standard Forms of Test-Pieces for Bars and Plates.” 

7. The Manby Premium to George Henry Stayton, 
Assoc. M. Inst. C.E., for his paper on ‘‘ Wood Pave- 
ment in the Metropolis.” 


For Papers Printed in the Proceedings without being 
iscussed. 


1, A Telford Medal and a Telford Premium to Thomas 
Andrews, Assoc. M. Inst. C.E., F.R.S.E., for his paper 
on ‘‘Galvanic Action between Wrought Iron, Cast 
Metals, and various Steels, during long Exposure in Sea 
ater.” 

2. A Telford Medal and a Telford Premium to Francis 
Collingwood, M. Inst. C.E., for his paper ‘‘ On Repairing 
the Cables of the Allegheny Suspension Bridge at Pitts- 
burgh, Pa., U.S.A.” 


* Has previously received a Telford medal and also a 
Watt medal. 
+ Has previously received a Telford medal. 








3._A Telford Premium to James Henry Apjohn, M.A., 
M. Inst. C.E., for his note on “‘ The Area of Sluice Open- 
ing necessary for the Supply Sluice of a Tidal Canal.” 

4. A Telford Premium to Thomas Gillott, M. Inst. 
C.E., for his paper ‘‘On the Basic, Open-Hearth, Steel 
Process,” 

5. A Telford Premium to James William Wyatt, Assoc, 
M. Inst. C.E., for his communication ‘On the Art of 
Paper Making by the Machine, as exemplified in the 
Manufacture of high-class Writings and Printings.” 

6. A Telford Premium to William Santo Crimp, Assoc, 
M. Inst. C.E., for his account of “The Wandle Valley 
Main Drainage.” 


For Papers Read at the Supplemental Meetings of Students, 

1. The Miller Scholarship to Alfred Richard Sennett,* 
Stud. Inst. C.E., for his paper ‘On the Electric Light.” 

2. A Miller Prize to Peter Chalmers Cowan, Stud. 
Inst. C.E., for his notes on ‘‘ The New York, West Shore, 
and Buffalo Railway, and the Methods used in its Con- 
struction.” 

3. A Miller Prize to Walter Osmond Rooper, Stud. 
Inst. C.E., for his account of “‘ Emery Wheels and Emery 
Wheel Machinery.” 

4. A Miller Prize to Richard Moreland (tertius), Stud. 
Inst. C.E., for his paper on ‘‘ Constructional Ironwork for 
Buildings.” 

5. A Miller Prize to Edward Woodrowe Cowan, Stud. 
Inst. C.E., and a Miller Prize to James Faweus, Stud. 
Inst. C.K., for their joint paper descriptive of ‘A Light 
Draught Launch.” 





TRIAL TRIPS AND LAUNCHES. 

On the 27th ultimo the screw steam fishing vessel Alba- 
tross, built and engined by Messrs. Hawthorns and Co., 
Leith, to the order of Mr. T. F. Robertson-Carr, Ber- 
wick, went on her trial trip on the Forth. She is fitted 
with compound surface-condensing engines, with cylinders 
of 8in. and 16in. in diameter respectively, and piston 
stroke of 12in. The steam pressure is 100 lb. per square 
inch. The vessel is intended for the line and drift net her- 
ring fishing, and measures 70 ft. by 17 ft. by 8 ft. 6 in.; 
on the trial she attained a speed of about nine knots per 
hour. Messrs. Hawthorns have now built seven steam 
trawling and fishing vessels, and have two line fishing 
boats on hand at present. 


The official trial trip of the steel spar-decked screw 
steamer Nugato Maru, recently built by Messrs. Napier, 
Shanks, and Bell, Yoker, near Glasgow, for the Kiodo 
Unyu Kaisha (Union Steam Navigation Company), of 
Japan, took place on Friday, the 3lst of October. Mea- 
suring 265 ft. by 35 ft. 6 in. by 28 ft. 6 in., she is a vessel 
of 1810 tons gross register, with a dead-weight carrying 
capacity of 2400 tons. The engines, which were supplied 
by Messrs. James Howden and Co., Glasgow, have 
cylinders 36 in. and 68 in. in diameter respectively, with 
piston stroke of 44 in. The mean speed attained on load 
draught in very stormy weather, between the Cloch and 
Cumbrae Lights, was fully twelve knots per hour. 


The twin-screw steel steamer, Mackay-Bennet, built 
and engined by Messrs. John Elder and Co., Fairfield, 
Glasgow, expressly to serve as a cable-repairing ship for 
the Commercial Cable Company, made her trial trip on 
the same day. In six consecutive runs on the measured 
mile she attained a mean speed of 12.4 knots per hour. 
The steamer was subsequently taken out into the open 
sea so that a trial might be made of her steering apparatus, 
to which the attention of the builders had been specially 
directed, in consequence of the recent failures of twin- 
screw steamers. She made a complete circle with one 
engine, without the rudder, in 4 minutes 40 seconds, 
and with the aid of the after rudder, the time was re 
duced to 3 minutes 20 seconds. The steering was 
so satisfactory to the officials who were present on 
behalf of the owners that the bow rudder was not called 
into requisition. The bow and stern paying-out and 
vicking-up gear were constructed and fitted on board by 
fessrs. Elder and Co. for Messrs. Siemens Brothers and 
Co., to whose works the Mackay-Bennet proceeded on the 
following day to receive her cable, electrical apparatus, 
&c. The vessel was built under the special superintendence 
of Mr. St. Clare Byrne, of Liverpool. 








Boston Dock.—There is now 23 ft. of clear water in 
the dock. Work at the mouth of the basin is progressing 
rapidly, and a deep channel has already been cut through 
the outer bank in the river, sufficiently large for the 
passage of “pS vessel which can get up the river. The 
quays of the dock have nearly all been levelled, and the 
hydraulic machinery, with very slight exception, is com- 
pleted. The sheds are also nearly finished, and to all ap- 
pearance the dock is ready for business, 


New Soutu Wats Rartway Extensions,—A deputa- 
tion has waited upon the New South Wales Minister of 
Works with the view of urging the desirability of construct- 
ing a railway from Narrabri to Walgett, a distance of about 
110 miles, the country being favourable for the construc- 
tion of the proposed line. The deputation expressed their 
disapproval of a proposal to construct a line from Dubbo 
to Walgett. Mr. Dibbs, in reply, said that the report 
sent in by Mr. Whitton, the colonial engineer-in-chief of 
railways, with respect to the route from Narrabri to 
Walgett, was favourable, and showed that the line could 
be constructed for 5000/. per mile. He would submit the 
matter to the Colonial Cabinet for its decision. 





* Has since been elected an Assoc, M. Inst, C.E. 
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‘* ENGINEERING” ILLUSTRATED PATENT 
RECORD. 
Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT SPECIFICATIONS PUBLISHED 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics. 

Copies of ne To may be obtained at 88, Cursitor-street, 

‘hancery-Lane, E,C., either personally, or by letter, enclosing 
amount of priceand postage, addressed toH. Reaver Lack, Esq. 

The date of the advertisement of the pt ofa plet . 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the t of a complete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act 


MACHINE TOOLS. 
1253. E. H. Burt, ham. Machinery for 
Shaping Sheet Metal. (6d. 3 Figs.) January 11, 1884.— 


An oval block or former is placed between two oval mechanical 
chucks automatically operated and by which it is rotated and 
actuated. The sheet metal blank having been placed on the oval 
block or former, the second chuck carrying a back centre is ad- 
vanced by a sliding motion towards, and its centre made to take 
a bearing against, the blank. By the rotation of the first chuck, 

















the block or former and the second chuck are rotated and the 
blank is shaped or spun upon the oval block in the ordinary way. 
Referring to the illustration, the chuck a carrying the oval 
block b is carried by a rotating spindle c in the headstock d. The 
additional oval mechanical chuck f carries the back centre g for 
supporting or steadying ‘the block b, and is supported by the 
spindle h of the sliding headstock 7. The slides of the two chucks 
are automatically operated by cams p on the headstocks. Arms 
on the slides of the chucks bear against these cams. (Accepted 
September 12, 1884), 

6070. S. P. Wilding, London. (H. Wohlenberg, Hanover). 
Lathes. [6d. 4 Figs.) April 7, 1884.—In order to prevent end 
movement in the headstock spindle of a lathe, a screw thread is 
cut upon the spindle either between the stepped cone and cog- 
wheel used for the back gearing or between this cogwheel and 
the inner face of the front headstock bearing. A nut fitted on the 
thread presses the cogwheel upon the inner face of the headstock 
front bearing or in the latter arrangement presses a collar against 























ig.3. 
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Lad 
the face. The illustration shows the flat nut m screwed on the 
spindle between the wheel A and stepped pulley B. The nut is 


provided with arim r (Figs. 2 and 3) which grips the back surface 
of the boss of the gearing wheel to prevent loosening. The rimr 
is formed with recesses s for the reception of awrench. (Sealed 
October 28, 1884). 


12,196. G. Wilkinson Keighley, Yorks. Dri 
Gear of Machines for Planing or ping Metal. [4d. 
2 Figs.) September 9, 1884.—A pinion gears with an internal 
wheel having external teeth in gear with the rack of the table 
carrying the work, or with the part carrying the moving tool. A 
larger number of teethare thus in contact with the rack at the same 
time. (Accepted October 10, 1884). 


ROLLING, FORGING, &c., MACHINES. 

1926. A.J. Boult, London, (G. J. Capewell, Cheshire, 
Conn., U.S.A.) Machines for Horseshoe Nails, 
&c, (10d. 18 Figs.) January 22, 1884.—The bars or blanks of 
metal are passed through pairs of die-grooved rolls, where they 
are compressed and shaped, being afterwards trimmed, pointed, 
and headed by suitable punches and dies, The blanks are of such 
size as to fill the die-grooves approximately to a point where it is 
desired compression shall end on the first blank, the die-grooves 
being provided with an inclined extension from such point, acting 
to reject the second blank. The rolls for compressing the blank 
end have dies set in their peripheries. The die-grooves have at 
their larger ends pockets which are deeper than the remaining 
parts and larger than the heads of the blanks. A dog or detent 
normally preventing the disengagement of a clutch from the 
driving wheel is automatically removed when the blanks become 
clogged in the guideway. A series of slides work into and out of 
a guideway conducting the blanks from one pair of rolls to the 
next, and are actuated by levers made in two sections, and adapted 
to yield to any obstruction. Several other improvements are de- 
scribed and illustrated. (Sealed April 29, 1884). 


2782. A. J. Boult, London. (é. om, Boston, Mass., 
U.S.A.) Producing Spiral Grooves Wires. (6d 
3 Figs.] February 5, 1884.—The process consists in compressing 
or indenting the surface of the wire by suitable dies so arranged as 
to revolve around the wire as it progresses through them, thus 
giving the desired spiral form without necessitating any twistiug 
in the fibre of the wire or cutting, or removing any part of the 
metal. The dies consist of rollers mounted on a suitable frame 
rotated at the proper speed by actuating mechanism operated by 
the longitudinal movement of the wire being acted upon. 
(Sealed August 22, 1884). 


5129. T. W. B, Mumford and R. Moodie, London. 
Grind or Trueing the Surfaces of Rollers, &c. 
{6d, 2 Figs.| March 19, 1884.—The emery wheel is mounted 


upon a shaft, so that it revolves therewith, but can be slid length- 
wise thereon. The frame carrying the bearings of the shaft is pro- 
A rotary 


vided with means whereby itcan be fixed in position. 


motion may be given to the emery wheel by a band and a travers- 
ing motion by means ofj a fork engaging in a groove in the boss of 
the emery wheel. (Accepted September 23, 1884). 


9725. O. Imray, London. (F. A. Hasenclever, Dussel- 
dorf, Germany). ut Forging Machine. [6d. 7 Figs.) 
July 3, 1884.—Referring to the illustration, the heated bar, from 
which the blanks for forming the nuts are to be cut, is supported 
on a rest in such a position that its ends bear against a gauge for 
determining the thickness and its upper side against a gauge. The 
face of the bar extends across the die-box, its width being such 
that it exactly covers the two vertical sides of the hexagon. The 
slide e carrying the die-box is then pushed to the left by means of 
cams on the main shaft, the bar being forced against the cutting 

unch m2, a rectangular piece being cut off and lodged in the die- 

ox. The punches //? are then advanced by the action of cams, 
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and penetrate the metal, which is displaced fromthe centre of the 
Fre which is swelled out so as nearly to fill the die-box. During the 
atter part of the movement of the slide ¢ to the left, shoulders on 
it come against projections on the slide carrying the punch m+, the 
metal in the die-box being compressed between the — mand 
m2, and being penetrated by the punches! and ??, and is thus 
moulded to shape. The punch /* then retreats, the punch J being 
forced completely through the nut. The die-box and compressing 
punch then retreat, the slide carrying the naga being prevented 
from retreating beyond a certain distance by a stop, and the die- 
box and round punch / continuing to retreat, the nut drops from 
the box. The punch /? then advances and clears the interior of 
the die m!, and finally retires, all parts being then in position 
for a fresh operation. (Sealed October 21, 1884). 

11,667. H. H. Lake, London. (G. C. Gardner, Chicago, 
Ill., U.S.A.) Roller Mills. (8d. 6 Figs.) August 26, 1884.— 
The object is to provide a roll train which may be inverted so that 
the bars being rolled may pass in both directions in the same 
plane or at the same elevation. Fig. 1 is a front elevation partly 
in section, and Figs. 2 and 3 are end elevations of opposite ends of 
the machines. The rolls are suppo in bearings in the end 
plates P, cast with the inner portions larger than the outer, so as 
to form a shoulder, and provided with gear wheels M. The end 
plates are held together by crossbars and are provided with pro- 
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jections coming against stops by which the rolls are brought accu- 
rately into position. The gear wheels M are driven by pinions N 
on the shaft O. A cylinder E, revolving within a casing D and held 
in position by a flange fitting in a groove in the casing, is provided 
with teeth H operated by the main driving pinion G, so as to cause 
the cylinder to revolve and operate, by means of the teeth I and 
pinion J, the roll R and pinion K, and thus by another pinion the 
roll S. By releasing the stop a the rolls will rotate in their bearing 
in the end plate P and reverse their position so that the bar 
can be run through between them in the reverse direction. The 
stops a may be retracted byalever. (Accepted September 26, 1884). 


11,911. W. R. Lake, London, (E. P. Follett, Rochester, 
New York, U.S.A.) Machines for Bending Tubes or 

(6d, 6 Figs.) September 2, 1884.—The pipes are placed 
on agrooved bed having a circular head, and their ends bear 
against stay blocks. The bend is produced by sweeping a grooved 
die over the circular head. (Accepted October 3, 1884). 


STEAM HAMMER. 

6801. G. Glossop, Sheffield. Valve Motions of Steam 
Hammers. [6d. 2 Figs.J—April 28, 1884.—A vibrating slide 
rod is attached to one side of the tup preferably near to one of the 
edges, and passing through a short barrel forming part of a 
tumbler carried upon the end of an eccentric shaft projecting 
through the standard of the hammer, and connected to a handle 
or lever. The crank or short arm forming part of the tumbler 
is connected to the valve spindle by means of a short hollow link. 
(Accepted October 10, 1884). 


SMALL TOOLS. 





6459. C. Carter, London. Manufacture of Twist 
Drills. (6d. 2 Figs.) April 17, 1884.—A bar of rolled steel is 





first drawn through dies or rolled so that a double groove is formed 
along the bar, and the bar is then twisted to any required pitch. 
The are twisted by placing one end in the headstock and 
running it through the centre of a rotary wheel working on a 


travelling guide. (Accepted September 19, 1884.) 

10,488. J. Hewitt. (J. 7. Foster, N.J., U.S.A.) Drill 
Chuck. (6d. 4 Figs.) July 23, 1884.—The jaws are pivotted 
to the head tangential to or outside of the drill, and they ap- 
proach and bear upon the drill in the manner of pawls. The ex- 


terior of the jaws have a conical spiral surface corresponding with 
the wedging surface in the interior of the sleeve by which they 
are forced against the drill. The grasp is increased on any in- 
crease of torsional strain on the drill. (Sealed October 28, 1884). 


HAND TOOLS. 


1677. A. H. Valda, London. Preventing Wear of 
the Cutting Edge of Plane Irons during the Return 
Stroke. {4d. 4 Figs.) January 18, 1884.—A metallic frame, the 
same width as the plane and having on its sides two parallel taper- 
ing rails, is inse flush with the bottom of the plane and at its 
end. The axles of a small roller slide on the tapering rails, and 
so that the roller projects slightly beyond the bottom of the frame 
when at one end of it. The roller is kept in place by a cover, As 
will readily be seen, the roller during the forward motion of the 
plane is entirely within the plane, but during the backward 
motion it projects from the_plane and slightly raises the cutting 
edge from the work. (Sealed July 22, 1884). 


2123. G. 7eeeeen, Wi m, Lanc. Combina- 
tion Tool for Use by Gas Fitters, &c. [6d. 9 Figs.] 
January 25, 1884.—A solid screw die is inserted between the 


handles of an ordinary pair of gas pliers as near their point as pos- 
sible. For this purpose the handles are widened out and formed 
with two square holes, one in each, receiving corresponding pro- 
jections formed on the sides of the die, which is held firmly in 
place, the pliers forming a convenient handle for using the die in 
screwing. The end’of a rimer or tap may be inserted in the 
— holes. In another form the pliers are made to receive 

— screw dies or a pipe cutter. (Accepted September 9, 
1884 


6846. J. 2. London. Hand Tool for Facing 
Flanges of Steam Pi &ec. (4d. 2 Figs.) April 26, 
1884.—The illustration shows an elevation partly in section of the 
apparatus, which is fixed to the pipe by means of three jaws B 
sliding in grooves in the conical head of a bolt A passing through 
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a sleeve on which the arm F revolves; the bolt is drawn in- 
wards so as to expand the jaws by means of a washer and nut, the 
washer bearing against the end of the sleeve and also forming an 
end bearing surface forthe armF. The jaws B are held against 
the cone by an elastic band P. The arm F has in it a slot G at 
right angles to the sleeve, and in which slides a tool box H. The 
tool box is operated by meansof a screw K having on its end a bevel 
wheel L gearing with one of the two bevel wheels N O on a small shaft 
M revolving in ngs in a projection of the arm F, and to which 
the handle J is fixed. The arm F is revolved about the sleeve G by 
means of the handle J, the tool acting on the face of the flange. As 
will readily be seen, the screw K is forced to make one revolution 
for every revolution of the arm by means of the bevel gearing, the 
tool being fed inwards or outwards according to which of the 
bon N or O is in gear with the wheelL. (Accepted August 29 


7957. R. and E. Miles, London. A Tube 
Expander. (6d. a Figs.) May 20, 1884.—Referring to the 
ill the 1 C has a tapered head and a coarse screw 





B free to turn upon it in a cylindrica! box’ornut A. In the end of 
the box are rollers K free to turn in recesses and capable of project- 
ing beyond the box. The; expander is inserted into the mouth of 
the tube to be expanded and the mandrel C is adjusted by means 
of the screw B. é mandrel is provided with an ajustable collar 
D secured to it by screws and working in a recess in the cap E 








fixed by screws to the end of the screw B. The mandrel C is then 
revolved by means of a ratchet, and the pressure of the rollers 
on the tube is increased by turning the screw B by means of 
the wrench F. The whole tool can be turned round by means of 
the wrench H. By turning the nut B in the required direction 
the rollers K are forced along the tapered portion C and expanded. 
Several forms of rollers are shown. In a modification the box A 
is provided with a tapered ring secured to it by sunk screws and 
which serves in lieu of the upper part of the roller K. (Accepted 
October 3, 1884). 


Saw Sets. (4d. 





a pair of tongs 


10,596. H. A. Hansen, Christiana. 
1 Fig.) July 25, 1884.—The saws are gripped by 
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formed with an adjustable saw blade gripper, a screw for regu- 
lating the pitch of the saw teeth and an anvil or block on the lower 
jaw over which the teeth are bent by a stud on the upper jaw. 

he saw teeth can beallsetto ne same angleright or left by placing 
the tongs on the right or left alternately of the blade. (Accepted 
October 10, 1884). 


SHAFT REVERSING GEAR. 


4553. C. Scholes, Low Harrogate, Yorks. Revers- 
ing Gear for Rotating Shafts. [4d. 2 Figs.) March 7, 
1884.—On the end of one shaft is fitted a sliding sleeve having at 
one end a bevel wheel, and atthe other a set of clutch teeth. On 
the end of the second shaft is fixed a second bevel wheel having 
a hollow boss, wherein the clutch tebth on the sliding sleeve are free 
to revolve, but which when the sleeve is slid away engage with 
teeth in the front of the hollow boss. The second bevel wheel is 
also in gear with a third bevel wheel free to revolve ona stationary 
journal. When the sleeve is slid towards the second shaft, the first 
bevel wheel comes in gear with the third bevel wheel, and the two 
shafts rotate in opposite directions ; but when slid in the opposite 
direction, the clutch teeth engage and the shafts revolve in the 
same direction. In the mid ition of the sleeve, each shaft is 
independent of the other. (Sealed June 13, 1884). 


ROCK DRILLS. 


1140. J. Stocks, Derby. Apparatus Applica ble to 
Rock Drills. [4d. 4 Fiys.) January 10, 1884.—The screw 
threaded stem of the drill socket is received in a cylinder or sleeve 
made in two parts, hinged together at the abutting ends which 
are provided with’pointed studs and are screw-threaded at the feed 
end, the two halves being clam together at this end by acollar 
and set screw. (Accepted October 7, 1884). 


HAULING AND LIFTING MACHINERY. 

125. A. Clark, London. Hydraulic Lifts.  [4d. 
2 Figs.) January 1, 1884.—The lift cage is supported upon two 
rams working in independent cylinders ; one, a counterbalance 
cylinder, being in continuous communication with the accumu- 
lator or water under pressure, the other, or working cylinder, 
being controlled by a valve in the ordinary way. The cage is 
raised by the water acting on both rams, and when the water in 
the working chamber is rel to the waste, the weight of the 
cage overcomes the pressure beneath the counterbalance ram 
which consequently presses the water out of its cylinder back to the 
accumulator or mains. (Accepted October 10, 1884). 


531. G. Russell, Motherwell, Lanark. Cranes. [4d- 
1 Fig.) January 3, 1884.—The central “post, on which the crane 
revolves, is surrounded, between its bearings at the top and 
bottom, by a jacket or case connecting the bearings. The top of 
the jacket is screwed internally to fit a bush, which is screwed 
externally, and is provided with a square top by which it can be 
adjusted to keep the revolving portion of the crane at a uniform 
height notwithstanding the wear. A guard is fitted to the square 
top to keepit in position. (Accepted September 2, 1884). 


584. S. Baxter, London. Capstans for Working 
Chain Cables and Wire and other Rope. (6d. 4 Figs.|— 
January 3, 1884.—The body of the capstans is made with a wheel 
for working wire or other ropes and witha cable holder for work- 
ing chain cables in one, free to revolve around the spindle. The 
bar head and pawl head are made separate from the capstan but 
attached tothe spindle, to which is also attached a carrier in such a 
way that it may move vertically free of the spindle but is com- 
pelled to revolve with the spindle. The carrier supports a series 
of frictional plates ; intermediate friction plates are compelled to 
revolve with the capstan body and the other of such plates are 
compelled to revolve with the cable holder and wire or with the rope 
wheel and capstan body. The plates are acted upon by tension 
rods fitted to the carrier and passing to the head of the capstan 
where they are fitted to another carrier which is acted upon by a 
screw, and by this means a frictional resistance is set up to the 
extent required to heave in, but should any violent strain come 
upon the cable holder, wheel, or body unexpectedly, a yielding 
will take ory and thereby modify the strain upon the pawls as 
they are held by the stops in the pawl rim and prevent the men 
being hurled round with the capstan bars. (Sealed October 21, 


1860. W.B. Knapman, Salford. Constructions of 
Cran (4d. 4 Figs.) January 22, 1884.—Each pinion or 
wheel, requiring to be moved in or out of gear, slides upon a keyed 
shaft, and is fitted with a spring bolt taking into holes in the 
shaft. To operate the slewing gear a worm on the first motion 
shaft of the crane gears with a wormwheel working 6n a keyed 
vertical shaft and fitted with the lock bolt as above described. 
(Sealed May 2, 1884). 


5627. W. L. Williams and H. Adams, London. 
Cranes. (6d. 4 Figs.) March 28, 1884.—A horizontal bar is 
fixed a short distance below the head of the crane post, and a ver- 
tical bar fixcd to the jib of the crane is secured at its end. Atthe 
joint of the horizontal and vertical bars is hinged the lengthening 
arm, which is turned backward when not required for use and 
forward when required by means of chains. A chain guide is 
mounted on trollies running on the lengthening arm and issecured 
in position by means of chains. (Sealed July 4, 1884). 

6227. W. Clarke, Gateshead-on-Tyne. Steam Wind- 
lasses. (6d. 6 Figs.) April10,1884.—The object is to provide steam 
windlasses with an efficient arrangement whereby the starting, re- 
versing, stopping, or regulation of the engine can be readily 
effected. Referring to the illustrations, each steam cylinder is 
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provided with a cylindrical steam chest in which a cylindrical 
slide valve B is reciprocated by the rod of an eccentric in the ordi- 
nary way. The valves being similar it is only necessary to de- 
scribe one. Ports D D and C C (Fig. 1) lead as shown to reverse 





ends of the cylinder. E is the exhaust port; F F (Figs. 2 and 3) 
are the steam ports and G the exhaust port of the valve. H is 
the steam inlet and J the exhaust to the steam chest. By means 
of the spindle K, the squared end of which passes into a slot in the 
valve, the valve can be turned on its axis either when at rest or 
when reciprocating. To start the engine, the valve B is turned on 
its axis till the steam ports F come in line with the ports C, the 
exhaust port G coming into line with the exhaust ports E. The 
engine will then start backwards or forwards according as the 
valves have been turned to the right or left. The engine may be 
stopped entirely by turning the valve into the central position as in 
Fig. 2. In grouping two cylinders, the spindles K are connected 
by a coupling rod and actuated bya single handle. (Sealed Sep- 
tember 2, 1884). 
PUMPS. 

287. W. Hutchinson, Salford,jLanc. Direvh hating 
Steam Pumps for draulic Presses, &c, (6d. 
2 Figs.) January 2, 1884.—The steam cylinder and the two pump 
barrels are arranged tandem. The rams are \connected one to 
either side of the piston, and pass through cone metal stuffing- 
boxes fitted at the inner ends of the pump barrels, and at both 
ends of the steam cylinder. A small piston rod, connected to 
the piston and passing through stuffing-boxes in the cylinder 
covers, passes at each end through the lower end of a vertically 














pivotted lever. A shoe-formed adjustable cam is fitted near each 
end, and as the rod traverses, it moves the pivotted levers which 
are connected to the valve rods. The pump barrels are provided 
with inlet and outlet pipes fitted with ordinary clack valves. Re- 
ferring to the illustration, the piston of the steam cylinder a is 
connected to rams ¢ and d working in barrels e and f. The small 
piston rod h is fitted with adjustable cams h', and passes through a 
slot in the lower ends of levers j connected by rods k to the valves 
of the steam cylinder ; n is the starting lever, g g are cone metal 
stuffing-boxes, (Accepted October 3, 1884). 


1679. J. Keogh, Liverpool. (J. H. H. Efendi, 
Smyrna, Asia Minor. Pumps. (6d. 3 Figs.) January 18, 
1884.—The pump barrel is placed at or near the water level and is 
provided with a suction pipe and inlet valve and with a pump 
barrel pipe which extends from the cover of the pump barrel to 
the pump handle. The barrel is provided with a delivery valve 
and a discharge pipe leading from the bottom of the pump barrel 
to an air vessel where it is provided with a delivery valve. The 
main ‘delivery ascends from the air vessel. The piston of the 
pump barrel is provided with a small double-acting valve, one 
valve having its seat on the top and the other on the underside of 
the piston. The pump barrel pipe is provided with a small out- 
let or overflow orifice conveniently midway between the suction 
valve and pump handle. The object is to diminish the strain on 
the forcing stroke, the column of water in'the barrel pipe partly 
counterbalancing that in the discharge pipe. (Sealed September 
19, 1884). 

2492. W. Anderson, Lond Steam Pumping Appa- 
ratus. (8d. 4 Figs.) January 31, 1884.—The apparatus comprises 
two steam cylinders and an air pump,jthe onecylinder receiving high- 
pressure steam and exhausting into the other. The high-pressure 
cylinder and the air pump are set diametrically opposite to the 
low-pressure cylinder, so that the pistons and moving parts may 
balance one another. The main shaft driven by the pistons of the 
two steam cylinders is vertical and is suspended by its upper end 
from a support above the cranks. Below the cranks the main 
shaft carries the wheel or revolving part of a centrifugal pump. 
Or the main shaft may be horizontal, and both cylinders receive 
steam direct from the boilerand the air pump be dispensed with. 
(Sealed July 18, 1884). 


2536. H. J. Allison, London. (H. M. de L. Babcoz, 
San Francisco, U.S.A.) m (4d. 5 Figs.)}—The pump 
case is made of equal diameter throughout its length, and has at- 
tached to its lower end two cylinders open at their upper ends and 

rovided at their lower ends with inlet clack valves. Pistons 
Soke ball valves at their lower ends work in these cylinders, and 
are attached by arms to open and hollow plungers of sheet 
metal, forming air chambers which, when the plungersare in their 
lowest position, will have their tops above the top of the case. 
The pump rods are attached to a solid diaphragm about midway of 
the hollow plunger. (Sealed May 9, 1884). 


7457. J. Weir, Glasgow. Valves for Feed or Force 
Pumps. (4d. 


8 Figs.) May 9, 1884.—A number of small 





























valves are grouped together, the valves having conical bearing 
surfaces, and being formed with guide feathers on their under 
sides and with stout stems on their upper sides, working through 
guide eyes and striking against a stop-plate, which limits the 


amount of opening. The illustration shows two sets of the valves 
in place, fewer valves being employed for the discharge than for 
the inlet. Each valve 8 consists of a disc with a conical bearing 
edge, with guide feathers 9 working in an opening in the valve 
seat 10, and with a stout stem 11 working through guide eyes in a 
guide piece 14. Above each guide piece is a stop or guard 15 rest- 
ing on studs projecting from the seat pieces 10. The guide pieces 
also rest on these studs. The guards are held firm respectively by 
a pin 21 projecting from a bar 22 and by a pin 19. (Sealed 
August 26, 1884), 





7923. S. B.Goslin, Cripplegate, Middlesex, and R, 

» Walton-on-Naze, Essex. Chain Pumps. 
(6d. 3 Figs.) May 19, 1884.—The pistons of these pumps are 
made with central lugs, one at the front and one at the 
back. The front !lug of one piston is connected with the back 
lug of the next piston by a compound link consisting of two 
parallel flat cont tieske which are pin-jointed to the lugs. The 
chain wheels have flats upon them between cavities into which 
the pistons are received, the links resting on the flats. Projec. 
tions on the flats enter between the two semi-links of each link, 
(Sealed October 24, 1884). 


GRINDING, CRUSHING, SIFTING, &c., MACHINES 


6828. T. W. B. Mumford and R. Moodie, London. 
Roller Mills. (6d. 2 Figs.) April 25, 1884.—The grain is fed 
from the hoppers to the rollers by a plate provided with radiating 
ribs, strips, or projections. (Accepted September 30, 1884). 


9248. G. J. Fritz, St. Louis, Missouri, U.S.A. Pul- 
verisers. [id. 4 Fic 8.) June 20, 1884.—The pulveriser is 
provided with two crushing rollers and with a pulverising wheel 
consisting of two discs connected by rods or bars. Referring to 
the illustration, the rollers C are driven at different speeds, and 
are fed froma hopper L, in which is a corrugated feed roller M. 





As the clay or other substance falls from the crushing rollers C! 
in a sheet, it is pulverised by a wheel N consisting of two end 
dises connected by bars, shoulders on the disc fitting close up 
against the rollers. One of the rollers is provided with adjustable 
journal boxes, elastic cushions being placed between the ends of 
the adjusting screws and the boxes. (Accepted September 5, 1884). 


. R. Lake, London. (P. W. Gates, Chicago, 

Machines for Br or Crushing Stone 
Ore, &c. [6d. 5 Figs.) May 20, 1884.—A gyratory revolving 
crusher head works within a flaring concave. The crusher head is 
fitted —_— its shaft by taper bored rings and zinc packing, and is 
confined by anut and screw. The crusher shaft is formed with taper 
bearing surfaces and with a taper journal, and is provided witha steel 
facing at its lower end, the intermediate taper bearing fitting the 
bored eye of the crusher head. It gyrates and rotates upon the top 
taper journal. The main section of the crusher is provided with a cast 
metal inclined chute diaphragm faced on the top with hardened 
or chilled metal and screwed to a projecting rib. The chamber 
in which the eccentric on the crusher shaft revolves is formed 
with a movable metal bearing box; the eccentric is provided at 
its thicker portion with a segmental hard portion fitted in a recess 
at the greatest wearing part. (Sealed September 26, 1884). 


10,785. A. Sottiaux, Strapy Bracquegnies, Bel- 
gium. Pulver and Sittin or Separating Coal, 
&c. (6d. 7 Figs.) July 30, 1884.—The apparatus is provided 
with helical blades fixed on to radial arms secured to a revolving 
shaft. The blades revolve in a stationary perforated cylinder 
or drum made in two parts, the one part at the feed or hopper 
end of the drum being preferably of cast-iron grooved in the in- 
terior and perforated in the bottoms of the grooves; the other 
part, at the delivery end, is made of perforated sheet metal, and 
beyond this part is fitted a rotary cylindrical sifter carried by 
radial arms on a sleeve on the shaft. The coals are first acted 
on by the rotating blades, the current of air produced by the 
blades forcing the dust out by the perforations and the harder 
materials passing to the cylindrical sifter. The end of the sifter 
is partially closed by a helically curved plate which prevents the 
materials leaving the sifter until they have been thoroughly sifted. 
(Accepted September 2, 1884), 


11,846. W. R. Lake, London. (The Knickerbocker Co., 
Jackson, Mich., U.S.A.) Machines for Purifying Mid- 
dlings, (6d. 7 Figs.) September 1, 1884.—The machine com- 
prises an inclined sieve and an elevating mechanism, whereby 
the material which has passed over the sieve and escapes from the 
lower end is again elevated and delivered upon the upper end of 
the sieve, and in which the material is at the same time caused to 
move gradually acroes the sieve. The sections of screen have 
different degrees of fineness, and are arranged side by side. The 
air current is directed by means of an air trunk and fan up- 
wardly through the screen, The air trunk is divided and has ad- 
justing devices for regulating the force of the air currents. The 
wipers are attached to a frame traversing backwards and forwards 
over the upper surfaces of the screen. Adjusting deflecting boards 
are pivotted to the upper side of the top of the air chamber, and 
are adjusted to turn or deflect the material as it is discharged 
from theelevator. (Accepted October 3, 1884). 


MANUFACTURING ROPES. 


9356. W.E. Gedge, London, (Schreiber and Co., Vienna). 
Manufacturing Twisted, &c., Cords, (8d. 9 Figs.) June 
24, 1884.—The strand is formed by twisting on the same bobbin 
any desired number of threads not previously twisted, or which 
may have been separately slightly twisted on a second copper reel. 
Any number of these strands are twisted simultaneously to forma 
rope. The strands may be faced or covered with an outer twist. 
(Accepted September 2, 1884). 


METALLIC TUBES. 


3187. G. S. Marshall, Birmingham. Manufacture 
of Metal Tubes. ([4d. 5 Figs.) February 13, 1834.—The 
metal is first cut into strips of the required width, and is drawn 
through dies so shaped that they form a small hook on eaeh edge 
of thestrip, The two hooks are then linked together by means of 
rollers and guides, and the hooks linked together are drawn 
through dies or rollers with a mandrel inside that flattens the link 
joint and makes the tube round. (Sealed August 19, 1884). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 


7987. W. 
Tll., U.S.A.) 











BetGran Coat Exports.—The exports of coal from Bel- 
gium in the first seven months of this year were 2,534,461 
tons as compared with 2,282,391 tons in the corresponding 
period of 1883. In these totals the exports to France 
figured for 2,383,726 tons and 2,121,922 tons respectively. 
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CENTRIFUGAL PUMPING ENGINES FOR THE SS. 


CONSTRUCTED BY MESSRS. W. H. ALLEN AND CO., ENGINEERS, LONDON. 
(For Description, see Page 445.) 
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LITERATURE, 


——_>—_——- 
Minutes of Proceedings of the Institution of Civil Engineers, 
with other Selectedand Abstracted Papers. Vol. LX XVII. 
Edited by James Frost, Secretary. 
TuE last issue of the Proceedings of the Institution 
of Civil Engineers contains reprints of three most 
interesting papers which have lately been read be- 
fore the members, together with a full account of 
the discussions and correspondence that ensued. 
These were ‘‘ Hydraulic Propulsion,” by Mr. 8S. W. 
Barnaby ; ‘‘ Wire Gun Construction,” by Mr. J. A. 
Longridge ; and ‘‘ Experiments on the Composition 
and Destructive Distillation of Coal,” by Mr. W. 
Foster. These have all been, the second more 
particularly, already noticed in these columns, and 
if the volume before us contained nothing beyond 
the papers themselves, there would be little to add 
to the abstracts we have already published. 
But the value of the records of the weekly 
meetings held in Great George-street, does not 
depend upon the papers offered for consideration 


any more than the tediousness of a sermon is, of | 


necessity, proportional to the length of the text. 
In two of the examples before us, capital papers 


preceded most important discussions, and the most | 


recent practice, theory, and experiment were laid 
before a body of hearers whose views represented 





have not the space to summarise even most briefly | 
| the remarks of the speakers, and all that we can do 


is to give the impression left on the mind by a quiet 
perusal of the speeches, many of which, of course, 


of the speakers in the discussion on ‘* Hydraulic Pro- 
pulsion” appeared to hold the opinion that it was im- 
possible that the jet propeller should ever be equal to 
the existing methods, since there were three factors 
involved in calculating its efficiency, the engine, 
the pump, and the jet, while there were only two 
in screw propulsion. Further than this the figure 
of efficiency of the pump, which was the charac- 
teristic feature of the whole design, was exceed- 
ingly low, and practically this part of the system 
represented a loss of more than one-half the power. 
A respectable minority, however, pointed out to the 
meeting that few attempts had been made with the 
hydraulic propulsion, while thousands of experi- 
ments in screws had been tried, and they argued that 
further research would give better results, and that 
if a moderate improvement only could be effected, 
there were purposes for which it would be worth 
while, as in torpedo boats, to sacrifice economy of 
fuel for the sake of the many advantages which 
would be gained in other respects. On the whole, 
however, the sense of the meeting, especially the 


| engineering portion of it, as distinguished from 


the most intelligent and educated opinion of the | 
We | 


day upon the particular subjects in hand. 








naval officers, was decided that there was little to 
hope from the revival of the question. 





“UMBRIA.” 


Mr. Longridge’s paper was distinctly superior to 
the discussion it evoked. Indeed it was scarcely 
to be expected that a manufacture which is practi- 


| cally carried on in this country at two places only, 
were widely diversified in their views. The majority | 


Woolwich and Elswick, should be known to any but 
a few, many of whose mouths are closed by gags of 
red tape. Colonel Maitland was doubtless ham- 
pered by his official position, or else he would have 
expressed much more decided opinions than he did. 
Mr. W. H. Barlow end Sir Frederick Bramwell 
spoke, the first as to discrepancies between the 
author’s figures and the results he should have antici- 
pated from a comparison of the performancesof other 
guns, and the latter on the details of construction. 
The remaining speakers contented themselves with 
dealing with very minor matters, and it cannot be 
said that anything of great importance resulted 
from the discussion of a subject, which from its 
novelty and the confidence of its author, might have 
been expected to arouse sharp criticism. 

The discussion on the composition of coal was 
more a chemist’s than an engineer’s question, but 
there were many present capable of entering deeply 
into it. Mr. I. Lowthian Bell, speaking of the con- 
densation of blast furnace gases, stated that the 
ironmasters of Scotland hoped that the value of the 
ammonia and tar obtained would equal the cost of 
the coal they consumed. There was a great di- 
vergence in the views of the speakers as to the evils 
of sulphur in lighting gas. Some held that it was 





444 





ENGINEERING. 


[Nov. 14, 1884, 








formed principally into sulphurous acid, and by 
its disinfectant qualities rendered good service in 
houses, while others were of opinion that it became 
sulphuric acid, and was exceedingly destructive. 
The idea of supplying a cheap heating gas found 
few friends, and it was proposed that the quality of 
the present gas should be improved, and it should 
be made to serve both for heating and lighting. 
The chemists were particularly opposed to the in- 
troduction of a gas largely composed of carbonic 
oxide into houses. The discussion is followed by 
twenty-eight pages of correspondence directed 
mainly to the point raised by the author, that a 
great proportion of the nitrogen in the coal remains 
in the coke in gasmaking. 

The three papers already mentioned are followed 
by others which have not been read, but which have 
been selected for printing. These are mostly de- 
scriptions of works, but the last three are inde- 
pendent investigations, of which one, ‘‘ The Compa- 
rative Value of Labour in different Countries,” by 
Mr. C. O. Burge, will be interesting to all who have 
to estimate for foreign work. The author takes 
four classes of work, viz., earthwork, bricklaying, 
hammer-squared rubble, and painting, and gives 
the amount done in a given time by men of various 
nationalties, and the cost per unit as the various 
rates of wages which obtain in the respective 
countries. The English artisan is credited with the 
greatest production in a given time, but when his 
high rate of wages is taken into account he is 
nearly always the dearest workman. 

The volume contains a long obituary notice of 
Sir William Siemens, and the accustomed abstracts 
from foreign technical journals, and is, as usual, 
capitally edited. 





Notwns Générales sur Eclairage Electrique. By HENRY 
VivarREz. (Extract du Bulletin de l’Association des 
Eleves de l’Ecole des Mines.) Paris: J. Michelet. 1885. 
[Price 1 franc. ] 

M. Vivarez’s pamphlet, although only a short 
and popular account of the rise and present position 
of electric lighting, is written in a scientific spirit, 
and while apparently addressed to the commercial 
or literary man, rather than to the scientist, yet it is 
strictly accurate, and the difficult points are not 
shirked. It can be understood by any person of 
fair education, and if carefully perused will give 
the reader a good insight into the means whereby 
electricity is generated and utilised for lighting, 
and a fair conception of the laws by which the 
phenomena are controlled. 

It commences with an account of the units of 
electrical measurement, and of the relation which 
exists between them, adding the name of Pouillet 
to that of Ohm, in connection with the well-known 


The production of the electric 


formula I 


current is rapidly traced through the voltaic battery 
and the early mechanical generators, to the modern 
dynamo, the chief characteristics of which are de- 
scribed. With regard to the storage of electricity, 
M. Vivarez declares, after narrating the incidents 
attending the formation of the Faure Company, 
that the mountain has brought forth a mouse, 
but he thinks that secondary batteries will attain 
importance when the lead can be replaced by a 
lighter body. If such a body, half the weight of 
lead, could be discovered, then, he prophesies, the 
horse will be superseded by electric traction and will 
depart by way of the shambles. Under the head 
of the ‘“‘canalisation of electricity,” the author 
takes the opportunity to explain in a very lucid 
manner the difference between the electromotive 
force and the intensity of the current, a point which 
is a constant stumbling-block to the uninitiated. He 
describes various methods of maintaining a con- 
stant difference of potential and a constant current in 
the mains. The three kinds of lamps, regulators, 
candies, and glow lamps are briefly described, the 
efficiency of the last being put at the somewhat low 
figure of 100 to 120 candles per horse-power, that is 
from five to six lamps per indicated horse-power. 
The Cruto lamp, as a novelty, is described at greater 
length than the others. A thin platinum wire is 
heated by a current in a carburetted atmosphere. 
A film of carbon is deposited on the metal, and 
then the temperature is raised until the metal is 
melted, and a hair-like tube of carbon is left which 
acts as the filament when the globe has been ex- 
hausted. 

The economy in the light is an open question in 
France as here, but it is consoling to read that the 
use of it is spreading in England faster than in 





any other European country, in spite of the com- 
paratively low price of gas here. We had fancied 
that, with the exception of ship lighting, the pro- 
gress in France was more rapid than here. How- 
ever, M. Vivarez has been intimately concerned 
with the business in France for many years, and 
is well able to speak both of its commercial and 
scientific aspects. 





An Analysis of the Accounts of the Metropolitan Water 
Companies for the Year ending December 31, 1883, and 
March 31, 1884. Compiled and arranged by ALFRED 
Lass, Fellow of the Institute of Chartered Accountants. 
London : Walter King. [Price 15s.] 

This is the fourth year that this analysis has ap- 

peared. It shows (1) the total quantity of water 

supplied by each of the companies monthly and for 
the year; (2) the number of houses supplied 
during each month of the year, and the average for 
the year ; (3) the total quantity of water supplied, 
the average daily supply, the number of houses 
supplied, the average daily supply per house, and 
the average daily supply per head ; (4) the number 
of houses on constant supply and the increase for 
the year ; (5) the share and loan capital authorised, 
raised, and expended, also the capital employed per 
million and per thousand gallons supplied ; (6) the 
gross and net water rates, income and expenses 

(detailed) per million and per thousand gallons of 

water ; (7) the expenses of management, profit, in- 

terest, &c., per million and per thousand gallons ; 

(8) net profit, dividends, contingency fund per 

million and per thousand gallons ; (9) comparison 

between the compiler’s extractions and the accounts 
of the company ; (10) contingency and reserve ac- 
counts, rates of supply ; (11) amount required per 
million and per thousand gallons to pay 10 per cent. 
on that part of the capital not limited to a lower 
rate, and the maximum dividend on the remainder ; 
report of case of Dobbs v. the Grand Junction 

Water Works Company ; map of London. 

This volume represents an immense amount of 
labour, all the details being given separately for the 
eight metropolitan companies. In the matter of 
expenses it is most comprehensive and supplies a 
large amount of information, which is most valuable 
to all who are interested in water works. The cost 
per million and per thousand gallons supplied, is 
given for maintenance of reservoirs, maintenance of 
mains, compensation for damage, pumping, filtra- 
tion, salaries of engineers, &c., rents, water rights, 
premises, ratesand taxes, superannuation allowances, 
law and Parliamentary expenses connected with 
maintenances, fees of directors, auditors, secretary, 
and accountants, collectors’ wages, general charges, 
law and Parliamentary expenses, and official auditors’ 
and water examiners’ fees. The question of supply 
is treated almost as fully, and the work although 
small, forms a most complete analysis of the pro- 
ceedings of the London water companies. All 
who imagine they are suffering from unjust demands 
as to rates, or who take an interest in the scheme 
for procuring a better and purer supply, will find 
here much that will be valuable to them. 


BOOKS RECEIVED. 

The Assay and Analysis of Ironand Steel, Iron Ores, and 
Fuel. By Tuomas Baytey. Reprinted from the 
Mechanical World, with Additions. Illustrated by 
Seventeen Wood Engravings. London and New York : 
E. and F. N. Spon. Manchester : Emmott and Co. 

The Theory of Deflections and of Latitudes and Departures, 
with Special Applications to Curvilinear Surveys for 
Alignments of Railway Tracks. By W. Isaac W. Situ, 
soe New York: D. Van Nostrand. London: Triibner 
and Co, 





CABLE TRAMWAYS. 
By J. Bucknatt - Smit. 
(Continued from page 426.) 

From what we have already written upon the 
relative success that attended the working perform- 
ances and attainments of the earlier cable railways, 
it will be apparent that the various inventors of 
more recent date who sought to apply the principle 
of rope haulage to tramways, were far from work- 
ing in the dark, that they had indeed a substantial 
basis to work and stand upon, and could turn to a 
large and valuable amount of prior experience to 
guide them. 

Before proceeding to consider in detail the various 
applications in practice of cable haulage for tram- 
ways proper, we will briefly review in chronological 
order some of the earlier schemes and inventions 
relating to the subject. 

From the particulars previously given regarding 
cable haulage by stationary engines in mines and 


upon railways, it will have been seen that the endless 
cable system, with its necessary tension apparatus and 
operating appliances, was in practical use upwards 
of forty years ago, whilst the means of imparting, 
from the continuous movement thus obtained, an 
intermittent motion to vehicles, by means of guit- 
able gripping gear carried on separate or special 
independent cars, was well known and largely em- 
ployed about twenty-five years back. From the 
first proposed adaptation of cable haulage to the 
working of tramways upon streets, it will be apparent 
that it was recognised that the tractive agency 
selected would have to be so applied and operated 
as not to interfere with the practical efficiency of 
the road surfaces, or with the carriage and foot 
traffic for which they had been originally con- 
structed. This was obviously the chief problem 
that presented itself for solution. 

As early as 1812, Messrs. W. and E. Chapman 
proposed to employ a fixed cable or chain upon 
roads or streets for the purpose of propelling cars 
thereon, by winding or hauling upon the same from 
the platforms of the cars, and about 1824 other 
similar schemes were enrolled at the British and 
United States Patent Offices. Amongst the latter 
was one by a W. James, who proposed to employ a 
travelling chain for the haulage of carriages upon 
highways, the chain being operated within a tunnel 
or channel provided in the rails. In 1829 an endless 
cable traction scheme, actuated by a stationary 
source of power, was propounded by a Mr. M. 
Dick. Nine years later W. J. Curtis applied for 
the protection of certain improvements in machinery 
for facilitating transport upon railways, and amongst 
his numerous suggestions relating to rope or cable 


haulage, is an interesting description of an inde- 
pendent ‘‘leading car” provided with a cable- 


gripping apparatus fitted with vertically moving 
clamping jaws, for imparting intermittent motion 
to a train upon rails from a continuously moving 
‘*ground rope.” It is further mentioned, that 
‘‘at first the rope slides through the clamps and 
thus prevents concussion, but as the train gets into 
motion the sliding becomes less and less until the 
train attains the full velocity of the rope.” This is 
precisely the action common to the cable-gripping 
appliances of to-day. 

In 1845, W. Brandling proposed to employ a rope 
or cable system of traction for street tramways. 
In order to avoid any interference with street 
surfaces, he proposed to arrange the hauling rope 
so as to work within a box or channel constructed 
in combination with the track. A prong-shaped 
gripping apparatus was to be operated from each 
car on the line, in such a manner as to be capable of 
picking up or dropping the motion of the travelling 
rope. This appears to be the first example of the 
proposed employment of a constantly running cable 
within a longitudinally slotted underground tube or 
channel. 

In March, 1858, E. S. Gardiner, of Philadelphia, 
U.S.A., directed his attention to the subject andgave 
a very able solution of the problem. His invention 
consisted in the employment of a continuous under- 
ground tube or tunnel, between the rails, having a 
narrow longitudinal slot throughout its length, at 
the level of the road, practically a similar arrange- 
ment to the continuous slotted ground or track 
tubes proposed and used in atmospheric railways 
some years before. Within this tube he proposed 
to mount a series of suitable supporting and guiding 
pulleys, so that a travelling cable could be employed 
within it for the purpose of hauling the cars along 
the track, without impeding the passage of other 
vehicles upon the road. The narrow slot or aper- 
ture running axially through the tubes or tunnels 
and in such a manner as to penetrate the street as 
above referred to, was to allow the passage of the 
cable-gripping appliances, which were to be operated 
from the cars in such a manner as to permit of the 
latter participating in the motion of the cable when 
required. No particular gripping apparatus was 
especially described. 

It does not appear that Gardiner ever pursued 
his ingenious invention or tried it in any practical 
form, but it is only fair to recognise that all cable 
haulage schemes at present in use for street tram- 
ways, have been constructed in accordance with the 
principles laid down by him. 

In the following year, Messrs. Foster and Brown, 
of the United States, proposed to employ an over- 
head endless travelling rope for working street 
tramway traffic. A suitable gripping appliance was 
devised for operating above the cars so as to catch 





or release the cable at pleasure. 
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In 1860, W. Greaves proposed to lay down a tube 
between the rails of a street tramway for the 
purpose of receiving a haulage rope, suitable 
means being provided on the cars for attaching 
and detaching them. This arrangement of rope- 
haulage was stated to be peculiarly advantageous 
for ‘* working street tramway traffic in towns, busy 
districts, and on turnpike-roads.” A subsidiary 
arrangement is also mentioned in which the haulage 
rope is caused to travel in hollow longitudinal 
sleepers in connection with the track, instead of in 
a special central tube. 

In 1864, P. W. Barlow described an endless cable 
traction system to be worked by stationary hydraulic 
power, and stated to be particularly suitable for 
working traffic in tunnels or subways. 

In 1866, C. F. Harvey, U.S.A., proposed a cable 
scheme consisting in the employment of collars or 
ferrules upon an underground travelling rope, so as 
to engage with gripping forks or claws to be lowered 
from the cars on the track. The cable in this case 
was to be worked in an open tube. 

Three years later, G. F. Beauregard, of New 
Orleans, U.S.A., followed upon the lines pro- 
posed by Foster and Brown, and previously men- 
tioned, namely, elevated cable traction systems, 
for which he devised an ingenious cable grip or 
catch for; passing or clearing the overhead pul- 
leys, by arranging the supporting arm and operating 
parts out of the vertical plane of the cable and 
gripping jaws. This arrangement of gripping 
apparatus was for dealing with cases in which the 
supporting pulleys were situated between the haul- 
ing rope and the vehicles on the line. 

Subsequently, Hyde, Monkton, Thompson, Haw- 
thorn, and others patented certain devices con- 
nected with street cable traction, but they worked 
in somewhat impracticable directions and appeared 
to be unaware of, or to disregard, the useful hints 
afforded by Gardiner many years previously. 

During 1870, 1871, and 1872, A. S. Hallidie, of 
San Francisco, proposed arrangements for street 
cable haulage, and to his ability and subsequent 
energy the practical inauguration of street cable 
tramways was mainly due. 

It is worthy of notice that overhead and other 
cable transporting devices, were at this time coming 
extensively into use. Of such we may mention the 
application by the Eberhard and Aurora Company, 
Nevada, U.S.A. ; the sugar-cane transports in 
Brazil and Peru ; the salt mines wire-rope railways of 
the Indian Government in the Punjaub ; the British 
War Office’s line for carrying casks of gunpowder 
at Purfleet ; in Bohemia, for transporting fireclay ; 
in the mining industries of the Spanish Government 
at the Asturias Mountains, &c. The names of 
Messrs. Hodgson and Carrington are most inti- 
mately associated with this class of work. 

Subsequently Mr. Hallidie directed the applica- 
tion of cable haulage to the working of street tram- 
cars in San Francisco, where many of the gradients 
are too severe to be economically worked by horses 
or locomotives. 

Mr. Hallidie’s proposed arrangement consisted 
in the employment of a continuously moving end- 
less wire rope carried within a longitudinally slotted 
tube arranged below the surface of the street and 
between the tram rails. The travelling cable was 
maintained in its proper position by passing over 
and under suitable pulleys mounted within the 
tube, and received its requisite motion from a sta- 
tionary engine situated at either terminus of the 
line, or at any suitable intermediate position, the 
power being transmitted from the motor used, to 
the endless rope by means of a grip pulley or driv- 
ing drum. 

The uniform motion thus imparted to the cable 
beneath the road, was intermittently communicated 
to the cars on the line, through the intervention of 
suitable gripping appliances attached to the cars by 
steel bars or plates, capable of passing through the 
slot in the upper part of the cable tube. About 
the same time (1872) that. Mr. Hallidie was intro- 
ducing his street cable traction scheme in California, 
U.S.A., Captain J. Roberts, of Seaford, Sussex, 
applied for a British patent for certain improve- 
ments in the construction and operation of street 
tramways. The object of his invention was also to 
dispense with the use of horses upon tramways, 
and consisted in the employment of an endless 
travelling rope within a longitudinally slotted tube 
arranged between the tracks and below the road 
surface. The endless travelling cable for hauling 
the cars upon the rails was not however carried 
by pulleys within the tube, but was buoyed up by 





floats attached thereto, which were intended to lie 
upon the surface of water with which the tube was 
to be filled. This inventor describes the essence of 
his invention as consisting in the employment of 
water within the underground slotted cable tube 
for the purpose of supporting and guiding the 
cable in the manner above mentioned, the idea 
being that there would be almost entire absence of 
friction and constant lubrication of the moving 
parts. Receiving and circulating tanks were pro- 
posed at the termini of the line, but how the system 
could be applied to the working of steep gradients 
is not apparent. 

The only interest attaching to this impracticable 
suggestion is the following. The system pro- 
posed by Captain Roberts was devised for the pur- 
pose of extending a north metropolitan system of 
tramways up Highgate Hill from the Archway to 
Highgate, and the inventor, with this view, offered 
his invention to the London General Omnibus Com- 
pany, Messrs. Hunt and Sacre, engineers, and 
others, who naturally declined to entertain the 
project. Ten years later the first cable traction 
system was installed at Highgate by the Steep- 
Grade Tramways and Works Company, Limited. 

It may be mentioned that a simple cable-gripping 
device is also described in Roberts’s specification, 
with vertically operating jaws in connection with 
suitable shank plates for working through the nar- 
row slot in the cable tube. 

(To be continued.) 








THE MONA COPPER MINES. 


THESE mines are situated about three miles from 
Amlwch Station, on the northern coast of the Isle of 
Anglesea. They are somewhat difficult to approach, 
being on the top of a high hill, about 500 ft. above 
the sea level. At one time the workings were of 
great importance, and large sums of money were 
made ; but just now copper mining appears to have 
fallen upon less prosperous times, owing, no doubt, 
to excessive foreign competition, and there is not 
much being done in getting out ore at the present 
time in this district. The approach to the mine is 
excessively picturesque, the hill side being scarred 
and seamed, and the tip heaped in the most fan- 
tastic manner. With a bright day and a fresh 
breeze, the drive up from Amlwch, with the grand 
view of the Irish Sea to the northward, should 
afford pleasure to those who will be content with 
such sights, even if there is no scene of busy 
activity to instruct visitors who may be seeking for 
more practical results. 

There is, however, a vast network of levels run 
through into the mountain side, and an exploration 
of these might be of great interest to the geologist. 
The precipitation of copper from the pumping of 
the mine water, which we are about to describe, is 
also worthy of attention. 

Passing from the offices, we soon come to the 
great open-cast, where copper was first found 130 
years ago. The lodes run east and west, dipping 
north, but they are now exhausted, so far as open- 
working is concerned. The principal levels are 
entered from here. These run for a distance of 
half a mile, and are about a quarter of a mile across 
in the widest part; they are traversed by means of 
ladders in the precipitous parts. Some of the work- 
ings are 40 yards high. 

The pumping is ordinarily done by a windmill. 
The pump is geared 24 to 1, and is worked by 
means of connecting beams of wood about 6 in. 
square. There are 200 ft. of this mode of connec- 
tion on the surface, the shaft in which the pumps 
work being that distance from the mill. The timber 
connections slide on rollers placed at intervals for 
their support. For use in calm weather there is 
a 24 in. cylinder horizontal engine by the Sandy- 
croft Foundry Company. This is supplied with 
steam by a couple of Lancashire boilers, which are 
6 ft. and 7 ft. in diameter respectively, one being 
kept in reserve. The fires are always banked, so 
as to be ready to take up the work when the wind 
drops. The engine is, however, used as little as 
possible ; for, as Mr. Hughes, the captain of the 
mine, shrewdly observes, ‘‘ It costs a lot of money 
to bring coal to the mountain top, whilst the wind 
comes without even asking.” It is computed that 


the windmill affords a saving of 50s. a day when 
working. The pumps are situated at a depth of 
220 yards from the surface in the shaft, and are 
made of elm with leaden valves and valve-boxes. 
There are three ‘‘ balance bobs,” at various depths 


for balancing the weight of the vertical rods. There 
is also a small oscillating engine with a 16 in. cy- 
linder, used for winding ; this works three shafts, 
respectively 90, 160, and 220 yards deep. 

The ore, when breught to the surface, is dressed 
by hand, the best pieces being carefully sorted out. 
It will contain 5 per cent. of copper, and 35 to 
40 per cent. of sulphur. When dressed, it is taken 
direct to the smelting works, about two miles off, 
on the coast at Amlwch Port, and which belong 
to the same company. The usual process of 
calzining the ore and making sulphuric acid is 
gone through at these works. The burnt ore 
is then smelted with South Wales coal, in furnaces, 
of which there are five. The result is a regulus 
containing about 50 per cent. of copper, which 
is run in pigs and sold. In old times the whole 
of the ore was used for producing fine copper, 
the operations being carried on by the dry process 
on the mountain top. 

The preciptation, to which we have made refe- 
rence, is carried on by means of a large number of 
shallow open pits placed in tiers on different levels 
on the hill side. There are over 100 acres of water 
surface in all employed in this work. The water, 
as it is pumped from the mine, is carried by an adit, 
and together with the surface water from the hill 
side, is run into these pits, passing continuously 
from one to another. In the first and every alter- 
nate pit, is placed a large quantity of old iron scrap, 
of which 500 to 800 tons a year are used. This 
causes the copper in the water to precipitate, the 
whole being kept agitated by rakes. The heavier 
particles of copper settle to the bottom and deposit 
on the iron, whilst the lighter constituents pass 
with the water into the next pit. The communica- 
tion is then closed, and the water is allowed 
to become still, so that the lighter particles in turn 
settle, and the process is again repeated. Finally 
the water passes into large ponds, which are opened 
once in from three to five years orso. The copper 
slime produced in this way is smelted with the ore, 
but is much richer in copper, containing on an 
average 12 per cent. Some of it is far richer than 
this, that taken from the first pit having the ap- 
pearance, when washed, of finely powdered copper, 
and has 20 per cent. of pure copper. The settlings 
from the intermediate pits are composed of ochre, 
which sells at from 10s. to 50s. perton. There is 
on the plain below an ochre-washing plant, which is 
worked by a windmill. A certain amount of native 
ochre is also got from the mine. 

Another product of these mines is the ore known 
as ‘‘blue stone.” It contains zinc or blende, lead, 
and silver. Itis exported to Antwerp, where it is 
treated ; but this, like the smelting from ore, isa 
branch of industry not now in a very flourishing 
condition. 








CENTRIFUGAL PUMPING ENGINES. 

WE illustrate on page 443 a pair of very fine combined 
circulating pumping engines manufactured by Messrs. 
W. H. Allen and Co., of York-street Works, Lambeth, 
for the new steamer Umbria, the latest addition to the 
Cunard Line. These engines, which form parts of the 
main engines of 13,000 horse-power, are of unusually 
large proportions, and are capable of delivering each 
10,000 gallons per minute to a height of 30ft. They 
have been made with extra large discs so as to revolve 
at a moderate speed. 

The — have cylinders 15in. in diameter by 
12 in. stroke, and the parts are proportioned for work- 
ing with a steam pressure of 110 1b. per square inch. 
The arrangement of the engines is such that either 
engine can work either pump, and especial attention 
has been paid to the designing of all details and par- 
ticularly to the provision of efficient means of lubrica- 
tion, 





ALBARET’S ENSILAGE CUTTER. 

At the Royal Agricultural Society’s Show, held in 
Shrewsbury last summer, the problem of preparing 
and storing ensilage attracted considerable attention, 
and was illustrated by a large number of exhibits of 
silos, as well as of apparatus for preparing the forage. 
It will be remembered that some of these latter did 
extremely good work, especially that of Messrs. 
F. and J. S. Bust, of Winterton, whose machine we 
shall publish on a future occasion. Another cutter, 
shown by M. Albaret, of Liancourt (Oise), France, also 
did good work, although it was specially adapted for 
dealing with a different class of forage. As the 
Albaret ensilage cutter may be regarded as a standard 
machine in France, where the practice of ensilage is 
much more developed than in this country, we publish 
illustrations of the machine on pages 446 and 447. As 





will be seen from the figures, the machine and 
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ENSILAGE CUTTER WITH CENTRIFUGAL ELEVATOR. 


CONSTRUCTED BY MESSRS. ALBARET AND CO., LIANCOURT (OISE), FRANCE. 
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elevator belonging to it, are mounted on a bedplate A, | 
attached to a carriage T, with large wheels, by which 
it is easily transported. On the bedplate is a box 
B, C, D, E, which, together with the gearing for the 
rollers, forms the most important part of the machine. 
The rollers F and G, that pass through the box, are 
grooved, in such a way as to facilitate the feeding of 
the forage to the knives. As will be seen they are of 
considerable diameter, in order that the contact sur- 
faces may be as large as possible; they are also very 
heavy, a necessary condition to insure a uniform and 
easy feed. The lower roller is fixed and turns in two 
bearings H and I. The upper one is supported by 
the piece D!, to which the bearings I' I" are bolted, 
which surrounds it and forms by means of the parts 
b and }', the inlet and outlet for the stalks, as they 
come under the knives. This frame slides on the two 
sides of the box, where it is held and guided by the 
grooves d and d!, The piece D! and the upper roller 
are thus free to rise and fall parallel to the lower roller. 
A weighted lever is added to control the movement of 
this roller, and a variation in the pressure exerted 
upon the forage, is obtained by shifting the counter- 
balance. The shaft of the flywheel L is mounted at 
the side of the box, and is carried by the bearings M 
and N. The latter is provided with a stop f to pre- 
vent longitudinal movement of the shaft, which arises 
from wear. Close to this shaft and parallel to it, is a 
second shaft O, and in the same plane as the axis of 
the lower roller is a third shaft P. This latter is’ 
equidistant from L and O. On the flywheel shaft 
is keyed the pinion Q, driving the double gear- 
ing R S. The wheel S commands the wheel T of 
the double gearing T U. The pinion U drives the 
wheel V of the gearing V Y, and the pinion Y 
gears into the wheel X. The double gearings T U, 
RS, V Y are each in one piece, and, as well as the 
wheel X, turn loose on the shafts L and O. The 
third shaft P carries two wheels Z and Z'; the 
former can be thrown into gear with the wheel R, 
and Z! with the wheel T. This can be done easily 
at will by means of the lever P? acting on the fork p 
between which the wheels Z and Z’ are placed, as is 
shown in the illustration. By means of the wheels 
Z' and T, the forage is cut into lengths of 2 centi- 
metres (.79 in). and by Zand R, and the lever P?, 
then falls into the position P*. The wheel Z’ can 
also be thrown into gear with V, by withdrawing the 
ping, and throwing forward the wheels Z and Z' in 





such a way as to engage Z with V, and then replacing 
the pin g in the hole g'; by this means a cut of 1 centi- 
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metre can be obtained. When the wheel Z' gears | same as before, the wheels Z and Z! are thrown over, 
with the wheel X, the length of cut is 5 centimetres | until Z'’is in gear with X, and they are then placed 


(1.97 in.) In this latter case the operation is the | between g* and 9’, 


In all the positions assumed by 
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Z and Z', the same lever P? serves to stop the cut 
when desired, the out of gear position being indicated 
by P*4. The spurwheels having twice the diameter of 
the pinions, it is clear that the speeds of the shaft P 
will vary with the different combinations. These 
variations are proportional to the numbers 1, 2, 3, 
4,and 8. The shaft P controls the lower roller by 
means of a system of bevelled gear wheelsi jk. The 
inion i gives movement to the wheels j k, which are 
oose on the shaft of the roller, and turn in opposite 
directions. A clutch sleeve / is placed between the 
two wheelsj k, and can be made to drive the shaft by 
means of a fixed key, on which it slides to and fro. 
The clutch can be set fast with one or other of the 
two wheels j and k, on the bosses of which are inclined 
projections corresponding to the form of the clutch. ~ 
When the latter is thrown over to /', one of the two 
wheels is set fast as well as the lower roller, on the 
shaft of which it is mounted. When the sleeve is in 
the middle position, the roller ceases to move. The 
clutch is operated by the finger P' which is moved by 
the lever n' on the shaft m. The automatic feed A', 
Figs. 1 and 4, is controlled in the same way as the 
lower roller, by the finger P', as it is driven off the 
shaft of the roller by means of the two geared 
wheels B' and C! and by a pitched chain hl. 
This feed or carrier consists of four geared wheels 
D', D2, D*, D4 of equal diameter, and driving in pairs, 
two pitched chains d' d?, on which are fastened at 
short intervals the strips F!, which, as the chain 
travels, feed forward the forage to be cut, up to the 
rollers. The attendant has therefore only to place 
the stalks in the box U‘, no manual feeding being re- 
quired. The tension of the pitched chains d' d?, can be 
regulated at will by the screws ff, which are arranged 
to shift the two bearings of the shaft H', and which 
move on the slides  h' of the box U!. The upper roller 
is controlled as follows: On the shafts p! and q of the 
two rollers, and on the side opposite to the flywheel 
shaft, are two toothed wheels rs; over them runs a 
pitched chain, that passes also over the pulley ¢. In 
this way the upper roller is driven by the lower one, 
revolving of course in a direction opposite to the latter. 
By the arrangement already described, the upper 
roller rises and falls with the varying thickness of the 
charge passed through. The spindle of the pulley ¢ 
is mounted in a groove, and held there by a special 
arrangement, which allows the pulley to shift, and 
the pitched chain to be stretched as it extends by 
wear. A projection, V, prevents this chain from 
slipping off the wheels, when the direction of the 
rollers is changed, orif by accident too great a charge 
of forage is fed into the machine. This pitched chain 
is covered over with a cast-iron box V', the lower 
part of which serves as an oil reservoir to secure 
a constant lubrication. The gear wheels driving 
the rollers are also boxed in by a cast-iron cover 
p", and the wheels that run loose on their axles are 
furnished with hermetically closed lubricators, so that 
they work freely for a considerable time without 
attention. 

From the foregoing description, the suitability of the 
machine for cutting straw, hay, or maize, will be 
readily understood. By the various combinations of 
change wheels, several different lengths of cut can be 
obtained, 1, 2, 4, and 8 centimetres (.39 in., .79 in., 
1.58 in., and 3.15 in.), if the flywheel is fitted with two 
knives. The corresponding lengths would be 1, 2, and 
4 centimetres (.20 in., .79 in., and 1.58 in.) if the fly- 
wheel has four knives, but if only one cutter be used, 
lengths up to 16 centimetres (6.29 in.) can be delivered. 
This great range of cutis secured with feed rollers 
double in diameter of those usually employed, the rates 
of the speed of the flywheel, and that of the feed rollers 
being doubled without any complication, and the 
gearing employed to produce the different results, 
is very simple, and unlikely to get out of order. 
A special advantage in the use of large rollers, 
is that sufficient weight is secured to maintain a 
uniform feed, and this weight is especially necessary 
in dealing with green maize, the strong stalks of 
which are flattened only with difficulty, and which 
slide over one another when subjected to small pres- 
sures. The means of at once stopping or reversing 
the travelling bands and the rollers is within the reach 
of the attendant who feeds the machine, and the large 
diameter of the rollers renders it possible to reverse 
these latter, before the forage, which is between the 
rollers, has reached the knives. The upper roller is 
always under perfect control no matter in what position 
it may be, and combs 3, 3, &c., placed on each side, 
and above and below it, prevent any clogging of the 
rollers by the material fed in winding around them, 
The means of adjustment provided insure also that any 
thickness of forage, from the diameter of a single straw 
to the whole width of opening, is regularly and uni- 
formly fed forwards to the knives. In cutting maize 
it is found preferable to maintain a certain opening 
between the rollers, and this is effected by means of 
screws against which the upper side of the roller comes 
in contact. The width of the opening can of course be 
regulated at will. The edges of the box B, C, D, E, 
when the operation of cutting takes place, that is, the 
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sides 4 and 5 of the mouth, are fitted with hard steel 
plates that can be easily replaced. 

The centrifugal elevator which forms a part of this 
machine is arranged to deliver the forage direct into 
the silo or into carts as itiscut. It consists of a cylin- 
drical casing C', closed on each side so as to shut in 
the flywheel on which blades A? are fixed. A tangen- 
tial trunk R' completes this part of the apparatus, 
which thus forms a centrifugal fan. The cut forage 
falls into the box C?, with which the mouthpiece of 
the machine communicates. There it at once comes 
under the influence of the blades on the flywheel, and 
the blast thus produced, discharges it through the tan- 
gential trunk. In the middle of the fan casing are 
two openings covered with sliding doors D! D", which 
allow the entry of air, the admission of which is thus 
under complete control. By means of the same doors 
the casing can be cleared out and the cutting blades 
adjusted. Another door is also provided to empty 
the casing. The whole of the elevator is so arranged 
as to be easily removed. The trunk R'is made adjustable 
so that the height and direction to which the cut forage 
is discharged may be altered according to circumstances, 
and several openings for delivery may be provided 
for a more even distribution into the silo, The fan 
blades A? are of wrought iron rivetted to projections 
on the flywheel, the diameter of which is made as 
large as possible to promote the centrifugal action of 
the elevator. The shaft L of the flywheel carries one 
fast and one loose pulley for driving the machine. 
The belt from the engine is controlled by the lever H? 
which has a wooden sabot H*, that acts as a brake in 
such a way that in shifting the belt the machine can 
be stopped almost instantaneously. In conclusion, 
we may add that the working speed of the Albaret 
ensilage cutter varies from 300 to 400 revolutions per 
minute, and the delivery of cut maize is about 12 tons 
per hour. 





THE ATTOCK BRIDGE. 

WE publish this week in a two-page plate, the first 
of a series of illustrations of a bridge recently con- 
structed across the Indus River at Attock for the 
Punjaub Northern State Railway. This bridge, which 
was opened on May 24, 1883, was erected under the 
- direction of Mr. F. L. O’Callaghan, engineer-in-chief, 
Mr. H. Johnson acting as executive engineer, and 
Messrs. R, W. Egerton and H. Savary as assistants. 
We shall postpone our description of this important 
work until the publication of further details. 








ELECTRIC LIGHTING NOTES. 
UNDERGROUND CoNDUCTORS FOR GREENOCK. 

Tue Kinetic Engineering Company have received 
the order for the underground electric light cables for 
the lighting up of several of the streets in Greenock 
under the provisional order obtained by the Police 
Board. These cables will be of three types, namely, 
the main cable, consisting of 36 strands of copper wire, 
1.5 millimetres in diameter ; the branch main, consist- 
ing of 12 strands of 1.6 millimetres ; and the leads for 
the lamp-posts, consisting of 1 strand of 1.2millimetres 
diameter. These cables will be of the Berthoud-Borel 
type, insulated with Berthoud-Borel material and 
encased in a double sheathing of lead, the two sheath- 
ings being separated by a layer of gas-tar. A conduc- 
tivity of 96 per cent. and an insulation of 1000 meg- 
ohms per mile at the ordinary temperature are gua- 
ranteed. These cables will not be laid in any troughs 
or pipes. They will be tarred and then laid on a layer 
of tine sand placed in the bottom of the trench and 
covered with the same to a depth of about4in. A plank 
of wood or layer of bricks will be placed over the sand 
to indicate the presence of the cable to workmen after- 
wards taking up the street and save it from injury by 
their tools. Large quantities of these cables have 
thus been laid in many of the principal Continental 
towns and give complete satisfaction. By this method 
of laying the Berthoud-Borel cables effect a great 
saving in time and labour in placing mains under- 
ground. 





THE ELECTRIC LIGHT ON SHIPBOARD. 

AT the first meeting of the present session of the Insti- 
tution of Civil Engineers, on the 11th of November, Sir 
J. W. Bazalgette, C.B., President, in the chair, a paper 
was read on “Electric Lighting for Steamships,” by 
Andrew Jamieson, Assoc. M. Inst. C.E., F.R.S.E. 

The author commenced with the statement that, 
although it was not more than three years since the first 
application of incandescence electric lighting to the 
general illumination of steamships, the advantages accru- 
ing therefrom-had been so universally recognised, that 
more one hundred and fifty ships had been fitted with it, 
and scarcely a man-of-war or a first-class passenger 
steamer now left the builder’s hands without having it on 
board. This rapid success was mainly due to the following 
causes: 1, Electric lighting on the incandescence system, 
when properly fitted, was more healthful, cooler, more 
easily handled, and more artistic than other systems of 
lighting ; there was no smell, and no products of combus 
tion to tarnish giltwork ; it was more agreeable in every 
way than any of the older methods of illumination, 2. 
The danger from fire was less, as neither matches nor 








lighted tapers were required. 3. The daily cleaning and 
replenishing of lamps, as well as the keeping in store of 
highly inflammable oil, parattin, or Ps sy could toa 
greater extent be dispensed with. 4. The expense of 
maintenance was not much in excess of that of the other 
methods of illumination (in some cases less), whilst the 
space occupied by the plant was not great, and its position 
near to, or in, the engine-room caused no annoyance to 
passengers. 

As the dynamo which furnished the electricity for feed- 
ing the incandescence lamps had to be driven at a uniform 
velocity, neither the ship’s main engines, nor the donkey 
nor winch engines, were suitable for the purpose. The 
dynamo must have an engine for itself. It was, in most 
cases, necessary to place this special engine and the 
dynamo in such a position that the men on watch at the 
main engines could, with a minimum of trouble, also 
attend to the electric plant. This position, therefore, 
was naturally somewhere near the starting platform, and 
if possible on the ship’s floors, so that undue vibration 
and noise might be avoided. Frequently a convenient 
recess could be provided, either immediately behind the 
msin starting platform or opposite to the thrust-block, 
just outside the screwshaft-tunnel door. Only in large 
installations would it pay to have on board an electrician 
solely to attend to the dynamo, its engine, and lamps. In 
such cases a convenient and cool position was generally 
selected between decks, in the same compartment with, or 
in that next to, the refrigerating machinery, if such 
should be on board, so that one man might attend to both 
of these novel appliances. 

Where practicable the axes of dynamos with large, 
heavy, armatures should be placed fore and aft, to obviate 
as much as possible the effects of gyrostatic action, since 
the angular velocity due to rolling was greatest athwart- 
ship. The author here gave Sir William Thomson’s for- 
mula and examples, to show the pressure produced on the 
dynamo bearings, under different circumstances, by gyro- 
static action. 

In selecting a dynamo it was necessary to determine 
whether or not it fulfilled certain requirements: 1. It 
must develop electromotive force suitable for a certain 
lamp when driven at a certain definite speed. 2. It must 
be self-regulating; that was, the electromotive force 
generated at the given speed must remain constant to 
within 5 per cent., whether working one lamp or more, 
or the full number of lamps. It was preferable to have a 
slight fall in electromotive force as the number of lamps 
was reduced. 3. There must be no undue emission of 
sparks at the commutator brushes. 4. When running 
light, or with less than the full number of 7 there 
must be no undue heating of any of the parts. 5. The con- 
ductivity of the copper wire with which it was wound 
must not be less than 96 percent. of pure copper. 6. The 
insulation resistance of the armature and electro-magnets 
should not be less than 10,000 ohms per volt generated 
at the required speed. The dynamo should tested 
mechanically and electrically before being put on board 
ship, and afterwards, when fixed in positicn, by a final 
trial of not ‘less than six hours’ duration, with its own 
engine, and with all the lamps in circuit. There was 
considerable diversity of opinion regarding the limit of 
speed of a dynamo on board ship. As a consequence of 
the general desire for low speeds, most of the best forms 
of dynamos, the Siemens, the Edison, the Edison- Hopkin- 
son, the Victoria, the Ferranti-Thompson, and the Pilsen- 
Schuckert, had been specially modified for ship use, so as 
to produce the required electromotive force and current, 
at speeds varying from 400 to 650 revolutions per minute. 

The success or failure of an installation on board ship 
depended as much upon the engine as upon the dynamo, 
and every care should be taken to procure one that 
needed the minimum of attention, and was not likely to 
break down. The engine should be capable of driving 
the dynamo during a voyage to Australia and back, with- 
out a hitch and without requiring overhauling. The de- 
mand for such engines, more especially for those driving 
direct, had led to the production of a great variety, many 
of them excellent in workmanship and in detail. It was 
frequently necessary that the engine should be capable 
of doing its work whan supplied with steam either from 
the main or from the donkey boilers, so that the electric 
light might be available in port as well as at sea. This 
entailed capability for working under variable pressures, 
and thus the size of the engine must be adapted for the 
lower pressure. One of the most important adjuncts to 
the engine was its governor. It should be sufficiently 
sensitive and reliable in action to keep the engine within 
5 per cent. of its normal speed, with a load varying 90 
per cent., and a boiler pressure varying 10]b. per square 
inch. No mechanical governor could do this, and con- 
sequently a good electrical governor, which would auto- 
matically open and close the throttle valve, in perfect 
ag with the load, or work to be done, and leave 
the valve in its last position until a change was —_ 
eatly to 


either in the load or in the steam pressure, was 
ad 


be desired. The author showed how this problem 
been solved by means of his electrical governor. 
Then were detailed the different methods of driving 
dynamos on board ship by belts, ropes, gearing, direct- 
driving fast-speed engines, such as Brotherhood’s, the 
Westinghouse, Messrs. Siemens’ frictional drive, &c. 
The author explained the methods of fitting leading wires 
into vessels, instancing certain well-known cases by plans 
of the s.s. Adelaide and the s.s. Arawa; and gave a 
practical rule which he had been in the habit of using for 
the dimensions of such wires. Insulation resistance was 
too often neglected by electric light engineers. Amongst 
submarine telegraph engineers it was considered of vital 
importance to watch the insulation resistance with the 
most rigid accuracy, not only during the manufacture of a 
cable, but during its submersion and after it had been 
laid ; whereas, in the case of electric lighting, those 
charged with the fitting up of an installation very seldom 











thought of, or even knew how to take insulation tests, 
either of the dynamo or of the leading wires. It was far 
from right to allow leads to be run up like bell wires, 
without the slightest knowledge as to whether a flaw or 
a fault had crept in, and all engineers should insist upon 
rigid inspection, as well as thorough and searching tests, 
before an installation was passed. The insulation resist- 
ance standard need not be nearly so high as in the case 
of submarine cables ; but nevertheless it did require to 
be several hundred times more than the copper resistance, 
otherwise a fault would soon develop, and short-cirouiting: 
occur, under the combined influences of the electromotive 
force, and damp or wet. The dielectric should, there- 
fore, in addition to being a good insulator, be thoroughly 
water-tight, and as little liable as possible to be affected 
by atmospheric changes, The author then gave a descrip- 
tion of what he had found to be the best form of switches, 
fusible plugs, lamp-holders, lanterns, and globes. Finally 
he directed attention to the powerful search-lights used 
on board men-of-war, and to the novel application of are- 
lighting for salvage and fishing purposes. 

The paper was illustrated by a large number of dia- 
grams. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron’ Ma» ket.—Y esterday there was a fairly 
good attendance on ’Change, but like previous weeks of 
late, the amount of business transacted was very limited. 
Prices were practically unchanged, No. 3 Cleveland pig 
selling at 36s. 3d. for prompt delivery and 36s. 6d. to 
36s. 9d. per ton for forward. Within the past fortnight 
there has been a great deal of excitement in the Glasgow 
market, but it has not had any further effect here than to 
cause some purchases to be made for forward delivery by 
Glasgow merchants. Shipments of pig iron from the Tees 
continue fairly satisfactory, considering the advanced 
period of the year. The lower numbers of Cleveland iron 
are in better request for prompt delivery. 


The Manufactured Iron Trade.—There is nothing new 
to report in this branch of industry. Most of the works 
continue to be only partially occupied. Prices remain as 
low as ever, and there is the same difficulty to obtain 
orders as there has been for many months past. At last 
a date has been fixed for holding the arbitration court at 
which the wages question of the iron workers throughout 
the North of ieaiewt is to be settled. Dr. J. Watson, of 
Newcastle, the arbitrator selected to dispose of this 
matter, has decided to sit on the 20th inst., and seeing 
that there has been so much unavoidable delay, he will no 
doubt give his award as soon as possible after the arbitra- 
tion. 


Cleveland Institution of Engineers.—The annual meet- 
ing of this Institution was held at Middlesbrough 
on Monday evening. There was only a small attendance. 
The report showed that there were 311 members, and 
that there was a balance in the bank to the credit of the 
society amounting to 38/. 13s. 3d. One of the founders 
of the Institution pointed out that there were 65/. still 
owing by members in arrears, and that had it not been 
for 110 members having voluntarily paid double sub- 
scription, there would have been a large deficit instead 
of asurplus. The newly elected president, Mr. Alf. C. 
Hill, delivered an interesting address, in the course of 
which he gave the history of the improvements that have 
been made in the manufacture of Cleveland iron and 
steel. In conclusion, he took a cheerful survey of 
trade generally, and predicted for the Cleveland district 
a brilliant future. During many years past there have been 
some very excellent papers on subjects of importance to 
engineers and ironmasters submitted for discussion at the 
meetings of the Cleveland Institution of Engineers, but 
latterly the members have manifested an indifference in 
the proceedings, which has been very discouraging to the 
promoters of the Institute. It is felt that great national 
organisations like the Institution of Civil Engineers and 
the Mechanical Engineers supply all the requisite infor- 
mation desired by professional men, and local institutions 
are unable to compete successfully with those powerful 
societies whose head-quarters are located in London. 


Railmaking Plant for Spain.—For some time past the 
Teesside Iron and Engine Works Company have been 
busily engaged upon an order for one of the largest rail 
mills yet manufactured in the Cleveland district. The 
mill is for the Sociedad de Altos Hornos y Fabricas de 
Hierro y Acero de Bilbao, and is — with live roller 
gear, pull-over gear, hydraulic crane for readily handling 
the blooms, hydraulic roll-adjusting gear, steam rail saw, 
and scroll gear for hot bank. The sagt -agpe mill is a 
30-in., and will be capable of rolling rails of the largest 
sections now used, and in lengths of 180 ft. Adjacent to 
this mill will be placed the roughing mill, together with a 
39-in. blooming mill, the standards of which latter weigh 
about 20 tons each, and the rolls for the same will each 
weigh between 14and15tons, The Teesside Company are 
also supplying in connection with this mill plant, a large 
bloom awine machine capable of cutting steel blooms 
12in. by 12in. This shearing apparatus when finished 
will weigh about 75 tons ; the largest casting in it, weigh- 
ing 27 tons, was successfully cast at the Teesside works a 
few days ago. The cogging mill has been temporarily 
erected, and tested under steam with the most satisfactory 
results. The above is only one of several important orders 
which the Teesside Iron and Engine Works Company 
have received from the Spanish Company above named. 
A large quantity of steel-producing plant is also being 
turned out at this establishment for Consett and other 
steel and iron works. 

The Coal and Coke Trades.—All kinds all fuel are in 
good request and prices are firm. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s pig-iron 
warrant market was irregular, with transactions reported 
during the forenoon at 43s. 5d. down to 43s, 3d. and back 
to 43s. 4d. cash, also at 43s. 54d., 43s. dd., and 43s. 5d. 
one month, the close being sellers at 43s. 4d. cash and 
43s. 54d. one month, with buyers at 4d. less per ton. 
Business was done in the afternoon at 43s. 3d. down to 
42s, 114d. and back to 43s. 14d. cash, and the close was 
sellers at 43s, 14d. cash and buyers at 43s. 1d. The market 
opened dull on the following day, but recovered, and the 
quotations advanced to 3d. per ton over those current 
at Thursday’s close, but in the afternoon the advance was 
lost. Onthe week there was an advance of 44d. per ton, 
and on the month an advance of 1s. 6d. Business was 
transacted in the morning at 43s. to 43s. i. cash, the 
latter being the nominal closing quotation. In the after- 
noon there were transactions at 433s. 44d. down to 43s. 14d. 
cash, which was nominally the closing price. On Monday 
another serious advance took place in the price of warrant 
iron, which, it was feared, would tell severely on iron 
brokers who had been selling extensively fora fall. In 
the morning both buyers and sellers seemed to be feeling 
the pulse of the market, and prices continued steady 
at last week’s closing rates; but in the afternoon there 
was some excitement, and buyers were numerous, with 
the result that prices were sent up 1s. 14d. perton. Trans- 
actions took place during the forenoon at from 43s. up to 
43s. 14d., the market closing with the latter as the 
nominal price. In the afternoon the market was ver 
strong, and prices ranged from 43s. 4d. to 44s, 44d., with 
sellers at the close asking 44s. 3d., and buyers offering 
44s. 1jd. cash. The market opened yesterday with holders 
very firm, and prices were run up 5d. per ton, but there 
was asmart reaction attended with a drop of 1s. 1d. per 
ton. The close, however, was 34d. over the lowest quota- 
tion, and 43d. under the previous day’s close. Business 
was done in the forenoon at 44s. 44d. up to 44s. 9d. cash, 
and the market closed with sellers at 43s. 10d. nominally. 
At the afternoon market business was done at 43%. 10d. 
down to 43s. 8d., and then back to 43s. 10d. cash; and 
subsequently there were sellers at 43s. 10d. cash and 44s. 
one month, and buyers at 4d. per ton lower. Business 
was reported this forenoon at from 43s. 10d. down to 
44s. 34d. cash, and at the close of the market sellers were 
wanting 43s. 4d., and buyers were offering 43s. 3d. cash, 
the month’s price being nominally 43s. 6d. In the after- 
noun there were transactions at 433. 34d. cash, and subse- 
quently there were sellers at that price, and at 43s. 54d. 
one month, with buyers — 4d. per ton less. The 
demoralisation which has reigned in the Glasgow pig-iron 
market for some days has been the result of rash specu- 
lation on the part of certain brokers, who, with heavy 
sales to meet in a steadily rising market, were com- 
velled to suspend payment. The first to fail was a 
roker, who, within the last fortnight or so, was 
oversold to the extent of about 92,000 tons. On Thursday 
and Friday two other firms gave way, one of them having 
been oversold to the extent of 26,000 tons. The assets of 
the three firms are understood to have been equal to 
1s. 8d., 7s. 6d., and 7s. 3d. per 1. respectively. It is 
hoped that the speculative collapses referred to will have 
the effect of placing the market on a more healthy footing 
as regards the relative cost and selling price of pig iron, 
than has lately been the case. Genuine business in the 
iron trade 1s, if anything, quieter than it has been ; 
there is certainly no improvement to report. Very few 
orders of any importance are being received, and, so far, 
buyers show no inclination to purchase ahead. Conti- 
nental orders seem to have dropped almost entirely, and 
those persons who bought a short time ago are trying 
rather to curtail than increase their holdings. American 
orders are almost ni/, notwithstanding the fact that 
freights are but nominal. There are now 96 blast fur- 
naces in actual operation, one additional having been 
blown in at Langloan Iron Works. At this time last year 
there were 101 furnaces in blast. The production during 
last month was about 8000 tons less than that of the same 
month last year. Shipping iron is steady in price, but 
only a moderate export business is doing. Last month 
there was a falling off in the shipments to the extent of 
about 12,000 tons; and up to the end of last week the 
decrease for the year was 78,648 tons. The shipments for 
the week ending last Saturday amounted to 6783 tons, 
as compared with 8949 tons in the preceding week, and 
7574 tons in the corresponding week of last year. They 
included 955 tons to the United States, 300 tons to Aus- 
tralia, &c., 326 tons to France, 400 tons to Italy, 1271 tons 
to Germany, 150 tons to Russia, 470 tons to Holland, 225 
tons to Spain and Portugal, and lesser quantities to other 
countries. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores stood yesterday afternoon at 
580,171 tons, as compared with 580,306 tons yesterday 
week, showing a decrease for the week of 135 tons. Ano- 
ther failure in the pig-iron trade was announced this 
afternoon. It is understood that the bankrupt had an 
open account of 5000 tons. 


John Elder Chair of Naval Architecture.—The opening 
address in connection with the recently founded Chair of 
Naval Architecture in the University of Glasgow was 
delivered yesterday afternoon by Professor Elgar, who 
pointed out that the occasion was in more than one sense 
unique. No British university had ever before included 
in its curriculum anything like a complete treatment of 
the science of naval architecture, and this was also the 
first time that naval architects and shipbuilders had had 
an opportunity of entering upon a course of scientific 
training intended to be specially and fully adapted to 
their requirements. 


Short Time on the Clyde.—A. large number of the ship- 
building yards on the Clyde have been, or are about to 








be, put on short time, a condition of things which has 
never so generally prevailed at any former period in the 
history of Clyde shipbuilding. It is usually three-quarter 
time arrangements that are being established, the hour 
of commencing work being in most cases 8 o’clock a.m., 
one meal hour being allowed, and Saturday being a 
dies non every week or alternate week. By the adoption 
of such a plan any work that is in hand is spread over a 
larger number of workmen than would otherwise be em- 
ployed, and in this way absolute destitution will not be 
nearly so general as it recently threatened to become. 
Another advantage is one in favour of the employers, 
namely, that of reducing the consumption of gas or other 
artificial light toa minimum. Three-quarter time work 
has been adopted in the Port-Glasgow and Greenock 
yards of Messrs. Russell and Co., who are at present in 
quite a unique position as regards the amount of work 
which they have in hand, embracing, it is said, seventeen 
sailing vessels, generally ranging from 1400 to 1600 tons 
or upwards. 


NOTES FROM THE SOUTH-WEST. 

South Wales Coal and Iron.—The exports from Cardiff 
and the other South Wales ports, both of coal and iron, 
last month show a falling off, as compared with some pre- 
vious months, The coal shipments from Cardiff are low. 
The coal exports last month were: Cardiff, 571,288 tons; 
Newport, 136,508 tons ; Swansea, 74,265 tons; Llanelly, 
9971 tons. The coastwise shipments last month were: 
Cardiff, 95,275 tons ; Newport, 100,826 tons ; Swansea, 
59,590 tons; Llanelly, 10,042 tons. The foreign exports 
for October last year were: Cardiff, 597,790 tons; New- 
port, 143,817 tons; Swansea, 72,772 tons; Llanelly, 
5889 tons. The coastwise coal shipments for October, 
1883, were: Cardiff, 98,726 tons; Newport, 88,854 tons ; 
Swansea, 68,591 tons; Llanelly, 7896 tons. The iron 
shipments last month were: Cardiff, 7142 tons ; New- 
port, 7938 tons ; Swansea, 572 tons. There were also 
sent from Cardiff last month 2465 tons of coke ; from 
Newport 922 tons, and from Swansea 351 tons. From 
Cardiff there were also shipped 15,715 tons of patent fuel, 
and from Swansea 17,732 tons. 


Shot Firing in Mines.—A large deputation, representing 
the mag” ag and colliers of South Wales, waited 
upon Sir William Harcourt at the Home Office on Tues- 
day for the purpose of submitting their objections to a 
oroposed new special rule respecting shut firing in mines. 

he object of the new rule is to make it clear that when- 
ever shot firing takes place in any mine under certain 
ees conditions, no persons other than those firing the 
shots, shall be allowed underground, and that, to insure 
the complete observance of this precaution, a specified 
time shall be fixed for firing the shots. The Home Secre- 
tary observed that he did not want to make anew law, 
but rather to make the existing one clear. 


The Great Eastern (s.s.)—Mr. E. W. Pine, special com- 
missioner of the New Orleans Exhibition, has signed a 
contract | the Great Eastern steamship for 
twelve months. he great vessel will proceed from 
Milford Haven, during the last week in November, for 
New Orleans direct, with English art and collective edu- 
cational exhibits, which will be conveyed and returned to 
England freight free. She will be moored in the Mis- 
sissippi, and utilised as a floating hotel and place of 
public entertainment for evening fétes, &c. With this 
object a large sum will be expended in fitting her up. 


Newport.—The past week’s clearances show more satis- 
factory results than those of the immediately preceding 

riod. There is no change to report in steam coal. 

ouse coal is in fair demand, and as the winter ap- 
proaches better prices are looked for. The new Ponty- 
pridd and Caerphilly line is being well patronised. The 
iron ore trade continues dull. In the manufactured iron 
and kindred trades business remains depressed. Last 
week’s iron exports were 500 tons to Paysandu, 310 tons 
to Euseuada, 173 tons to Rio Grande do Sul, and 330 tons 
to Halifax. The arrivals of pitwood have been compara- 
tively smal]. The coal clearances of the week were 
59,705 tons. From Bilbao there arrived 12,094 tons of 
iron ore. 


The Bute Collieries.—After a long term of slackness 
these collieries are now working more regularly. 


The New Cardiff Harbour Scheme.—This undertaking 
consists in the construction of a sea wall from the Low 
Water Pier at Cardiff to the quay of the basin at Penarth 
Dock, thus inclosing an area nearly 500 acres in extent. 
In this sea wall will be two half-tide basins of about 
20 acres each, and divided by a lock pit or main entrance 
to the harbour, 600 ft. long. by 80 ft. wide. It is not in- 
tended at first to dredge the whole of the ground inclosed, 
but only those portions necessary for the formation of the 
tidal basins, the channels to the lock gates, and a space 
alongside the sea wall, where movable tips could be con- 
structed or jetties built. The entrance sills to the two 
basins and to the lock pit will be 2 ft. 6 in. deeper than the 
sill at the Roath basin. There will be 40 ft. of water 
above the sills at the highest tides, and from 25 ft. to 26 ft. 
at the lowest. 


The Aberdare Valley.—An agitation which was com- 
menced some months past by the enginemen and stokers 
of the Powell Duffryn Company, in favour of the eight 
hours’ movement, threatens to become serious. The object 
which the men have in view is to assimilate their wage 
rate and the number of hours which should constitute 
their turns, with those of the enginemen and _ stokers 
of Messrs. Nixon and their workmen in the Rhondda 
Valley. 

Cardiff.—There is nothing new to report in the steam 
coal trade. Business generally continues quiet. House 
coal has not been quite so b isk. Last week’s clearances 








comprised 111,114 tons of coal, and 2690 tons of patent 
fuel. From Bilbao there arrived 9568 tons of iron ore, 
and 1693 tons came to hand from other sources. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Dore and Chinley Railway.—A meeting has been held 
at the offices of Messrs. Fowler and Sons, surveyors, 
Sheffield, at which the following directors were present : 
The mayor (Alderman W. H. Brittain), in the chair, Mr. 
G. H. Canad, Mr. R. How Ashton, Mr. J. S. A. 
Shuttleworth, and Mr. W. H. G. Bagshawe. There 
were also present Mr. Robert Fowler, of London, solicitor 
to the Bill, Mr. F. Fowler, land agent, and Mr. Edward 
Parry, engineer. The meeting was called for the purpose 
of considering a scheme prepared by the engineer to make 
certain alterations and improvements on the plans of the 
line deposited last year. These are chiefly to make a new 
junction or curve between the proposed new line of rail- 
way and the Midland Railway from Sheffield to Dore, 
and also to somewhat Jengthen and make more direct the 
tunnel from Totley to Grindleford Bridge, and the other 
tunnelfrom Barber Boothto Chinley. The effect of the 
first of these alterations will be to enable passengers or 
merchandise from Hathersage and other parts for Chester- 
field, to join the Midland line without being obliged to 
run into Dore Station. The alterations in the tunnels 
will give a more direct line, and will shorten the distance 
by from a quarter to half amile. New plans and book of 
reference are now being prepared to show these alterations, 
and a short Bill will be promoted in the next session of 
Parliament, the proposed plans being outside the limits 
of deviation, and rendering the application for a fresh 
Bill necessary. It is understood that the present proposals 

will meet with the approval of the Duke of Rutland. 


The Railway Communication between Goole and York.— 
Ata meeting of the directors of the Goole Chamber of 
Commerce, a discussion took place in regard to the railway 
communication between Goole and York, and the North- 
Eastern Railway having failed to meet the requirements 
of the Chamber, it was decided to approach the Lanca- 
shire and Yorkshire with the view of obtaining their 
assistance in inducing the North-Eastern Railway to com- 
plete the junction at Hook between the two systems. 


Lecture on Coal Mining.—A lecture on this subject has 
been delivered at the Firth College, Sheffield. It is the 
fourth of a series on the subject, and that selected on this 
occasion was, ‘* Boring Appliances, with Cutting Tools 
used in Boring, and Contrivances for removing Débris and 
Broken Tools.” A short history of boring from the 
earliest times was given, and then the various tools used 
were theoretically and practically considered. There was 
a very fair attendance at these see from the neigh- 
bouring collieries. 





Tue Late CHartes Mansy, F.R.S.—At the first meet- 
ing of the Council of the Institution of Civil Engineers 
after the recess, the death of Charles Manby, F.R.S., 
honorary secretary, having been officially reported, it was 
resolved, ‘‘ That the Council of the Institution of Civil 
Engineers desire to place on record their high sense of the 
eniunent services rendered to the Institution as a body, 
and to the members individually, by Charles Manby 
during the many years that he held the positions of secre- 
tary and of honorary secretary of the Institution.” 





Socrety or Arts.—The first meeting of the 131st ses- 
sion of the Society of Arts will be held on Wednesday, 
19th November, when the opening address will be deli- 
vered by Sir Frederick Abel, C.B., D.C.L., F.R.S., 
Chairman of the Council. Previous to Christmas there 
will be four ordinary meetings, in addition to the opening 
meeting The foilowing papers (among others) will be 
read during the session : ‘‘ The International Health Ex- 
hibition,” by George Buchanan, M.D., F.R.S.; ‘‘ Elec- 
tric Lighting in America,” by W. H. Preece, F.R.S. ; 
‘* Education at the International Health Exhibition,” by 
J. G. Fitch, M.A.; “The Employment of Hydraulic 
Machinery in Engineering Workshops,” by Ralph H. 
Tweddell ; ‘‘ The History and Manufacture of Playing 
Cards,” by George Clulow; ‘“‘The Musical Scales of 
Various Nations,” by A. J. Ellis; “‘ The Painless Ex- 
tinction of Life in the Lower Animals,” by B. W. 
Richardson, M.A., M.D., F.R.S. ; ‘‘ Marine Biological 
Laboratories: their Organisation, Work, and National 
Importance,” by Professor E. Ray Lankester, M.A., 
F.R.S. : ‘‘ The Preparation of Butterine,” by Anton Jur- 

ens ; “‘ Recent Improvements in Coast Signals,” by Sir 

. N. Douglass; ‘‘ Prospective Sources of the Timber 
Supplies of Great Britain,” by P. L. Simmonds; ‘‘ The 
Influence of Civilisation upon Eyesight,” by R. Brudenell 
Carter, F.R.C.S.; ‘The Evolution of Machines,” by 
Professor H. S. Hele Shaw ; ‘‘ Tempered Glass,” by Fre- 
derick Siemens. The first course of Cantor lectures will 
be on ‘* The Use of Coal Gas,” by Harold B. Dixon, M.A.; 
the second course will be on ‘‘ Climate, and its Relation 
to Health,” by G. V. Poore, M.D. ; the third course will 
be be on “‘ The Distribution of Electricity,” by Professor 
George Forbes; the fourth course will be on “ Artists’ 
Colours,” by J. M. Thomson, F.R.S.E., F.C.S., Lecturer 
on Chemistry at King’s College, London ; the fifth course 
will be on ‘‘ Carving and Furniture,” by J. H. Pollen; the 
sixth course will be on ‘‘ Photography and the Spectro- 
scope,” by Captain W. de W. Abney, R.E., F.R.S. ; the 
seventh and concluding course will be on ‘‘ The Manufac- 
ture of Toilet Soaps,” by C. R. Alder Wright, D.Sc., 
F.R.S., F.C.S. A special course of lectures will be deli- 
vered under the Howard Trust, on ‘‘The Conversion 
of Heat into Useful Work,” by W. Anderson, M.I.C.E. 
The two juvenile lectures will be given on Wednesday 
evenings, December 31, 1884, and January 7, 1885; par- 





ticulars will be announced in the Journal. 
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THE WORTHINGTON STEAM PUMP. 
CONSTRUCTED AT THE HENRY R. WORTHINGTON HYDRAULIC WORKS, NEW YORK. 
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Tue Henry R. Worthington Hydraulic Works, of | unique position, which it must have needed the most | took the shape shown in our engravings on the present 
145, Broadway, New York, is the leading establish- | wonderful combination of design, good workmanship, | page, in which all the parts are clearly to be seen. 
ment for the production of steam pumping machinery | and business ability to have attained. Of course, The illustrations above are sectional and perspective 
in the United States, and it has been in operation | water works engines are only one department of pump- | views respectively of a Worthington high-pressure steam 
since the year 1845. The late Mr. Worthington, | ing machinery, and Mr. Worthington has thousands of | pump of ordinary construction. There are two steam 
during his long career, turned out a far larger | smaller pumps at work for all purposes, from serving | cylinders, side by side, each working a separate pump 
amount of pumping power than any other single | petroleum pipe lines to working hydraulic elevators | barrel. Each cylinder has a plain DPD slide valve KE 
engineer, and at this moment there are 254 Worthing- | and feeding boilers. The uniform high quality of the | operated by a weighshaft driven by a swinging arm F 
ton engines, for water works purposes alone, at work | work, and, above all, the steady action and the great | coupled to the piston rod of the other cylinder. There 

‘in America, with an aggregate contract capacity of | simplicity of the arrangements, have carried these are no tappets; the valve travels backwards and 
875,000,000 American gallons in twenty-four hours. | engines all over America, and the Worthington Com- | forwards steadily without shock or interruption, and 
The recital of enormous quantities, stated in millions | pany is now commencing to introduce them into this | the two cylinders keep time with each other, one being 
of gallons, conveys little idea to the mind, and perhaps | country, having opened _ Batten offices for this purpose | at the end of its stroke when the other is about at the 
the tremendous total will be better appreciated if we | at 114, Queen Victoria-street. middle. There is no crankshaft in any Worthington 
say that it is almost exactly one and a quarter times| The original Worthington pumps had valves worked | engine and no flywheel. The force of the impact of 
the average summer flow of the River Thames past | by tappets, aided by the pressure of steam on sub- | the steam is thrown on to the ascending column of 
Ditton. We do not know the general lift of the | sidiary pistons, an arrangement which has been tried | water, instead of on to a moving mass of metal, and 
pumps, but, judging from the service for which they | in a thousand modified forms in this country and | the outflow is maintained constant by the alternate 
are designed, it may be supposed to be considerable, | America. But this was soon given up for a plan in- | motion of the two plungers, both of which are double- 
and it is safe to assume that they could not only absorb | volving only a plain slide valve, and it was when this acting. There are separate steam and exhaust ports 
one and three quarter times the amount of water which | change was made that the popularity of the pump | to each end of the steam cylinders, and the exhaust 
has come over Teddington Weir during the late dry | really commenced. About the year 1850 the use of | passages open into the cylinder at some distance from 
summer, but could deliver the whole over a stand-pipe | one large water valve with a considerable lift was | the end, so that the piston A closes them before it 
mere than 100 ft. high. Putting this in another way, | abandoned in favour of a considerable number of | reaches the end of thetravel, and imprisonsa quantity 
it means that the Worthington pumps would supply | small valves with a very short rise, the idea being | of steam in front of it to act as a cushion and arrest its 
with twenty-five English gallons per head per diem | that they could fall to their seats with much greater | motion. In the drawing the slide valve is shown 
(a liberal allowance) a population of 28,000,000 people, | rapidity and much less shock than the large valve, and | in mid position, and not in the position it should 
that is, more than the inhabitants of England and | thus save time and leakage at each end of the stroke. | occupy with relation to the piston. This arrangement 
Scotland together. In the face of such facts as these | This, of course, is well understood to-day, buta quarter of exhaust ports is required, because it is a most im- 
all testimonials and expressions of opinion fall un- of a century ago, pumping practice, it must be re- | portant characteristic of the design that each piston 
heeded, for the manufacturer who supplies one of the membered, was far behind the present standard. finishes its stroke before the opposite piston opens 

few actual necessaries of life to a nation, occupies a ' Other improvements followed, and soonthemechanism the port to admit steam for the succeeding stroke. 
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There then succeeds a pause in which the valves of 
the pump have time to adjust themselves, The water 
from the suction pipe continues to flow into the pump 
cylinder until the whole of the space is filled, and then 
the valves drop by gravity and cover their seats with- 
out noise or vibration. As soon as the plunger begins 
to get into motion again it finds the pump chamber 
filled and there is no lost space. Its initial velocity is 
moderated by the steady resistance it encounters, and 
the outlet valves are lifted quietly and steadily. On 
the return stroke the operation of the valves is re- 
versed, but here again the velocity of the current dies 
away gradually and the valves fall by gravity. To 
appreciate the advantages following this method of 
working it is necessary to consider what would happen 
if the change of direction of the pump were abrupt, as 





WORTHINGTON 


it usually is in small [uses 
its backward stroke before the water has had time to 
fill the vacuous space behind it, and meeting no resist- 


ance at first, it strikes the water a powerful blow which | 


hammers the valves, which are almost at the top of 
their lift, down on to their seats with a force that 
rapidly brings about their destruction. 
time the outlet valves are as suddenly raised. 

The plunger B works in a deep metallic packing 
ring, bored to an accurate fit. This ring is not elastic 
and is not capable of any adjustment except in some 
special types. 
plunger can be renewed at a moderate cost, all the 
parts being kept in stock, and experience has shown 
that this is the cheapest cost in the long run. The 
tendency of a plunger is to wear at the centre more 








The plunger commences | 


At the same | 
| to the other. 


When it is worn out both it and the | 





BREWERY PUMP. 


than at the ends, and if the packing be adjusted to 
make it tight at that part, an excessive friction is set 
up at the other portions of the stroke. The expense 
of an occasional renewal is very little compared with 
a constant increase in the fuel bill. The steam cy- 
linders and the water cylinders are coupled by hollow 
castings which transmit the steam direct from one 
The pump cylinders form subsiding 
chambers in which dirt or grit can accumulate, instead 
of being carried on to the plunger, and the passages 
are exceedingly direct, the straight course from the 
suction to the delivery valve being only broken by the 
plunger. The sizes of the cylinders shown in the engrav- 
ings of the high-pressure pump on the opposite page, 
are 12in. and 9 in., with astroke of 10in. The piston 
speed is from 50 ft. to 100 ft. per minute. 
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The Worthington compound steam pump is similar 
to the pump already described, except that for each 
water cylinder there are a pair of tandem compound 
steam cylinders. The two slide valves are arranged 
on the same rod, and are operated exactly as in 
the former case, the exhaust from the high-pressure 
cylinder being conducted to the valve chest of the low- 
pressure cylinder, so that the escaping steam is ex- 
panded, with a resulting economy of 30 to 33 per cent. 
This design of pump is made in seventeen different 
sizes, the smallest having steam cylinders Sin. and 
12in, in diameter with a 10-in. stroke, and the largest 
having cylinders 18} in. and 29in. in diameter with 
18in. stroke. By the admission of high-pressure steam 
to the large cylinder a greatly enhanced effect can be 
obtained in emergencies, as for instance during a fire. 

The views on the preceding page illustrate a Worth- 
ington brewery pump. In this the valve and passages 
are made of increased area to permit of the circula- 
tion of thick liquids without danger of clogging. The 
plunger C works in a composition-lined cylinder, and 
the suction pipe can be connected to either or both 
sides. This pump is made in eight sizes, of which the 
smallest has cylinders 44 in. and 3? in. in diameter by 
4in. stroke, and the largest cylinders 10 in. and 6in. 
in diameter, with 10in. stroke. 

Besides the types we have already mentioned there 
are the low-service pump, the pressure pump, the 
fire pump, the mine pump, of which an illustration 
is given on page 454, the packed plunger pump, the 
wrecking and draining pump, the power pump, the 
compound condensing pressure pump, and the water 
works engine. Ata future date we shall illustrate 
some of these, and for the present shall only give a 
few words in explanation of each. The low-service 
pump is designed for railroad water stations, oil tanks, 
and the like, and has plungers of about equal area 
with the steam pistons. In other respects it resembles 
the pump shown on page 450. In the pressure 
pump the single plunger reciprocating in a packing 
ring is abandoned, and in place of it two solid plungers 
are employed, one entering at each end of the water 
cylinder, which is divided in two by a diaphragm. 
One plunger is driven direct from the piston rod, and 
the other, which enters the water cylinder at the oppo- 
site end, is driven by two side rods which pass outside 
the water cylinder and are coupled to a crosshead on 
the piston rod. Both rams pass through stuffing 
boxes. These pumps are made in all sizes from 44 in. 
to 29 in. indiameter of steam cylinders. The fire pump 
is of the ordinary type except that the passages are 
made large to permit of a high rate of speed. The size 
varies from 100 gallons to 800 gallons per minute. The 
mine pump, illustrated on page 454, again departs 
from the standard type; the pump cylinder is divided 
into two independent cylinders in which a solid ram 
works, one end being in each. The packing ring is re- 
placed by two stuffing-boxes, and thus all danger of 
water leakage from one side to the other is avoided. 
The pump is constructed to work at pressures up to 
200 lb. on the square inch, and with steam cylinders 
from ]4in. to 184in. in diameter. The drainage pump 
has only a single steam cylinder, and does not exhibit 
the general characteristics of the Worthington system. 
The slide valve is worked by a tappet arm on the 
meng rod, and there is no forcing action, suction alone 

eing aimed at. The steam cylinder varies from 6 in. 
to 19in. in diameter. The power pump is designed to 
be driven by a belt, the rods from the pump 
plungers being connected to a crankshaft. The com- 
pound condensing pumping engine has the air pumps 
arranged in a pit under the bed, and worked by L 
levers from the crosshead on the piston rod. The 
plungers emerge at each end of the water cylinder, as 
already explained, and will force liquid up to 4000 lb. 
on the square inch. On the oil pipe lines, a number 
of these engines, varying from 200 to 500 horse-power 
each, are in constant use, some of them being required 
to deliver 15,000 to 25,000 barrels per day against 
pressures varying from 1000 lb. to 1500 lb. per square 
inch. It is stated that the pipe companies have 
found the percussive effect of single cylinder pumps 
causes leakage of their joints. 

The Worthington Water Works engine is, in prin- 
ciple, similar to that shown on page 450. It is, of 
course, in some types, as we have seen, compounded 
and provided with a condenser, an intermediate 
reheater and other refinements for the economy of 
fuel, but these do not alter the essential features of 
the design. Its duty under favourable circumstances 
is from 70,000,000 to 80,000,000 foot-pounds, and its 
regular performance under proper management, may 
be taken at 65,000,000 foot-pounds per 100 pounds of 
coal, or reduced to the English standard of 112 pounds 
of coal, from 78,000,000 to 89,000,000, with 72,000,000 
foot-pounds in actual work, It in not professed that 
this is equal to what has been attained by more 
elaborate designs of engines, but it is contended that 
when the saving in first cost, buildings, foundations, 
maintenance, and repairs, is taken into account, the 
Worthington engine will be found to compare well 
with all others, and that it is only in special cases that 
it is surpassed on the bare record, 





PRESSURE OR VACUUM FOR CONTINUOUS 
BRAKES? 
To THE EpitTor o¥ ENGINERRING. 

S1r,-—The battle of the brakes has so far been fought on 
ground which left room for great diversity of opinion, 
since the combatants were constantly trying to compare 
things which were utterly incomparable. 

The question was, until recently, should brakes be auto- 
matic or non-automatic? Or, were the officers of the 
Board of Trade right in recommending automatic brakes, 
or not? There is no doubt that such a question opened a 
large field for arguments pro and con., and the under- 
estimation of advantages and over-estimation of disadvan- 
tages, has made it a matter of the utmost ditliculty to 
arrive at a settlement. 

_ The Westinghouse Brake Company has all along con- 
sistently supported the principle of automatic action, 
whereas the Vacuum Brake Company represented the 
opposition by defending non-automatic brakes. The 
Vacuum Brake Company, however, have since the Peni- 
stone disaster, suddenly changed front, and have now 
openly declared that ‘‘ on the whole an automatic brake is 
desirable.” This declaration has somewhat startled the 
technical world, and great thanks are due the Vacuum 
Brake Company for their frank and open statement ; the 
more so because it, to a great extent, simplifies this much- 
vexed brake question. 

Indeed the question is no longer, must brakes be automa- 
tic or non-automatic? But simply, must automatic brakes 
be worked by compressed air or vacuum? This changes the 
whole aspect of the problem, and I think it will not be 
difficult to show which is the proper answer to give. In 
order to be clear it should be explained that automatic 
compressed air brakes and automatic vacuum brakes both 
use air pressure as the motive power for actuating the 
brakes. In other words, air-pressure brakes use air of a 
greater pressure than the surrounding atmosphere, and 
vacuum brakes use air of less pressure than the atmo- 
sphere. The difference might be still more correctly ex- 
plained by using the words positive and negative air pres- 
sure. Butin both cases the medium is air of a certain 
pressure. 

In the case of vacuum brakes the pressure available 
on the brake piston cannot very well be more than 8 lb. 
or 10 lb. per square inch ; whilst in the case of compressed 
air brakes 50 lb. or 60 lb, is quitecommon, and could even 
be increased if necessary. This great difference in the 
pressure necessitates the use of vacuum piston surfaces 
about seven times larger than those for air pressure, and 
the apparatus consequently becomes much more bulky 
and weighty. To this point I shall refer again hereafter. 

This being established, it is further necessary to dis- 
tinguish between the two elements in the construction of 
continuous brakes, viz., the apparatus to produce the 
motive power, and the brake apparatus itself. 

The first is generally an air pump for compressed air, 
and an ejector for producing rarefied air. Sometimes it 
is also preferred to use air pumps for the production of 
rarefied air, which shows that on this head there is not 
much room for logical dispute, the one being considered 
as good as the other. his, however, might be said 
against the ejector, that one is never certain that it will act 
at the moment when required, and there is no store of 
power, whereas in the case of the air pump used for com- 
pressed air, it is always evident whether the pump is 
working or not, and besides there is a store of power 
which can be relied upon, in the shape of a main reser- 
voir, constantly filled with compressed air, and sufficient 
for several stoppages. However, this point is not of great 
moment for the brake question. 

Coming to the brake apparatus, automatic brakes re- 
quire in all cases a main pipe, a brake cylinder, a reservoir, 
and a valve regulating the flow of air from the one to the 
other; and the only question at issue is as to the proper 
mode of corstructing these parts : 

1. The main pipe. This is as simple in the one case as 
the other, except that the pipefor vacuum is much larger 
and heavier. 

2. The reservoir and brakecylinder. These are in both 
cases most elementary mechanical parts, and are as simple 
for air pressure as for vacuum, but the latter of course are 
much more cumbrous. 

3. The distribution valve. In the case of air pressure 
this consists of a valve of peculiar construction called a 
‘* triple valve,” and in the case of vacuum of a valve called 
a “ball valve.”* The construction of these valves is quite 
different, and it would therefore seem as if the whole 
brake question, so far as the construction of the appa- 
ratus gues, would turn upon the advantage of the one 
over the other, and, in fact, most of the arguments against 
the use of air pressure brakes are directed against the use 
of a triple valve. I think, however, that I shall be able 
to show beyond dispute that this is a misunderstanding, 
and nothing more. 

The advocates of vacuum brakes say, “‘ Look at the 
triple valve, how complicated it is; and look at our ball 
valve, of the utmost simplicity.” True, but here comes 
in the question of “efficiency.” It would be one of the 
easiest things in the world ta substitute for the 
triple valve a ball valve equally simple as that in the 
vacuum apparatus, and there would therefore be no 
further complaint 2n account of complication of parts. 
But the efficiency of the apparatus oak undoubtedly be 
considerably impaired. The brake would become much 





* I pass over in silence the leakhole brake of the Mid- 
land and Great Western Companies. In that case the 
hole in the piston acts as a valve which is constantly 
standing open. This arrangement is so defective, and 
has been so frequently condemned by the officers of the 
Board of Trade and other competent persons, that it 
might fairly be considered as a dangerous contrivance, 
and one which must before long be abandoned. 








slower in action, and not nearly so sensitive. The 
vacuum advocates may be certain that Mr. Westinghouse 
has quite as great a regard for simplicity of construction 
as they themselves, but he has also always placed efficiency 
in the first place and simplicity in the second, and if the 
triple valve appears more complicated in construction 
(although in reality it is exceedingly simple, as shown in 
Mr. Harrison’s report) than the ball valve, there have 
been very good reasons for making it in its present form, 
since by its use a degree of efficiency has been attained, 
such as has never been approached by any other brake. 

It is very easy for Mr. Martin to say that his company’s 
automatic vacuum brake is equally efficient as the Westing- 
house, but it is impossible for him to prove this, because it is 
simply untrue. The laws of nature are opposed toit. To 
any man of common sense it must be evident that a longer 
time is required to exhaust or fill a brake pipe and brake 
cylinder, than is necessary to exhaust or fill the brake pipe 
alone, and this only partly ; and if Mr. Martin wishes 
to make an effurt to bring his vacuum apparatus up to 
anything like the Westinghouse brake, he will in the tirst 
place have to substitute for the ball valve atriple valve quite 
as complicated as the Westinghouse triple valve, in order 
to render it gee to act on the brake pipe alone for 
applying and releasing the brakes. Mr. fe W. Webb's 
utterance at the Euston meeting of 1881, that the prin- 
ciple of the vacuum brake appears to be much simpler 
than the pressure brake, is simply nonsense ; and it is 
astounding that a man of Mr. Webb’s standing should 
risk his reputation as an engineer in putting forward such 
an absurd theory. Long before Mr. Martin thought of 
automatic brakes with ball valves, Mr. Westinghouse had 
passed over and left that ground. 

The foregoing clearly proves that all the objections to 
the so-called complications of the Westinghouse brake 
and its triple valve fallto the ground when properly in- 
vestigated. The best proof that all the arguments used 
against complications are worthless, is that in practice the 
triple valve (which is considered the most complicated 
part of the Westinghouse brake), gives really no trouble 
at all, whereas the simplest part of the apparatus, viz., 
the hose pipe, is the only one causing trouble. This, 
however, is only a question of material, and is cure to 
come right in the course of time. It will be clear to all 
impartial men that automatic vacuum brakes must be 
just as complicated as automatic pressure brakes if they 
are to approach to the same degree of efticiency. I say 
‘* apprvach,” because, even if vacuum brakes are provided 
with triple valves, they can then never reach the high 
etticiency of the Westinghouse brake, for they cannot be 
so quick in action on account of the low pressure used and 
the necessarily large capacity of the pipes and other 
—o 

ow pressure entails slow action, high pressure means 
quick action. Vacuum brakes have the further disad- 
vantage of great bulk and weight of the apparatus. 

Nothing has yet been said about the cocks in the main 
pipe, but the reasoning is precisely the same. The advo- 
cates of vacuum brakes point to these cocks as a compli- 
cation which they have not in their apparatus. They 
wilfully forget that the Westinghouse brake could very 
well omit these cocks, if those using it were willing to put 
up with the inconvenience which results from the absence 
of such cocks, and which is daily experienced by the users 
of the automatic vacuum brake. Such arguments are 
very absurd, and it is very surprising to find that other- 
wise clever engineers in this country have attached any 
value whatever to them. 

One may perhaps account for this ostrich-like policy by 
mentioning that the Vacuum Company could not conve- 
niently put cocks in the main pipes, even if they would, 
and it does not require much to prove that they would be 
very glad to do so if they could. This, therefore, is 
another disadvantage of the vacuum apparatus. 

Finally, a little anecdote might here be given for the 
purpose of illustrating what has been said above. An 
engineer of much common sense was endeavouring, with 
the assistance of a vacuum brake man, to arrange the 
Smith vacuum brake for the heavy bogie carriages of his 
line, allowing 20 in. of vacuum, or say 10 lb. per square 
inch. One Smith sack was out of the question, and two 
fell short of the power he required. The vacuum man sug- 
gested that the diameter of the sacks should be consider- 
ably increased, but on account of the enormous bulk and 
weight of the apparatus this did not satisfy the engineer, 
who, after ponderiug over the drawings again, suddenly 
exclaimed, ‘‘ Why not use much smaller cylinders and 
60 lb. pressure instead of 10 lb. ?” ‘ 

UX, 








AWARDS FOR VENTILATORS AT THE 
HEALTH EXHIBITION. 
To THE EpITOR oF ENGINEERING. 

Srr,—As we are informed that a select number of venti- 
lators have been tested by the jury on ventilation at the 
late Health Exhibition, for the purpose of assisting them 
in adjudicating. the awards, we beg to state that we knew 
nothing of these tests until they were completed, nor was 
our air-pump ventilator included amongst those tested. 
It appears that our ventilator was not the only one ex- 
cluded, as several other exhibitors of ventilators were 
also not invited to submit their ventilators to the tests. 
Now, it would be interesting to know why so many venti- 
lators, ours amongst the number, were excluded from 
these tests, seeing that they were all sent to the Exhibi- 
tion for the purpose of competing for prizes ? 

We are afraid the jury have committed a blunder they 
will have some difficulty in explaining; for they may de- 
pend upon it that the matter will not be allowed to drop 
until it has been sifted to the bottom. We understand 
that the method of making the tests was a complete farce, 
the ventilators being placed inside a tube about 8 ft. long 
by 3ft. square, and a blast of air driven on to them by 
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means of a fan; the bottoms of the pipes attached to the 
ventilators were also inside the tube. It is scarcely cre- 
dible that such ignorance amongst professed scientific 
men could exist in this the nineteenth century. 

We have written to Sir Philip Cunliffe Owen, but from 
our experience of these matters are not sanguine about 
the result. 

We formally protest against the awards given for ven- 
tilators on the ground that our self-acting air-pump ven- 
tilator was not tested, and that we were not invited to 
subiwit it for the purpose of being tested along with the 
others, and that, therefore, the awards given do not show 
that the ventilators receiving them were justly entited to 


them. 
We are, &c., 
Rospert Boyle AND Son. 
64, Holborn Viaduct, November 4, 1884, 








NOTES FROM SOUTH AFRICA. 
To THE EpIToR OF ENGINEERING. 

Srr,—It must be admitted that the path to the Temple 

of Truth is always thorny, but when British readers strive 
to get a true clue to facts occurring in South Africa, they 
must traverse a genuine jungle before it is possible to clew 
up the tangled skein so as to be intelligible, for even to 
those on the spot the situation is most perplexing, and 
growing more complex every week. The report of the 
meeting in London, in which Mr. Forster and some well- 
known Cape authorities were conspicuous, has given 
colonists hope that the Government will soon take steps 
to vindicate its honour, authority, and humanity, for all 
have been seriously impugned by recent deplorable events, 
which indicate mala fides on the part of the Transvaal 
Volksraad. It is even suspected that this body will 
connive at the acquisition by Germany of a footing in 
St. Lucia Bay, after the fashion of Little Popo, 
Cameroons, and Angra Pequeiia, where slight dis- 
affection has already been exhibited by the population. 
The energy shown in the annexation of Escardos, For- 
cados, and Ramos, in the Bight of Benin, is a trifle 
aurprising after the apathy manifested about the partition 
of our border territory by bands of pure filibusters, who 
do not even rank with Terean cowboys in manly qualities, 
but seem to be on a par with the Greek tenaite who 
butchered the Vyner party. Here the victims lack 
owerful friends, and so spoliation and murder has had 
its saturnalia. The leaden feet of Justice may, ‘however, 
be approaching to deal out retribution, and to stay the 
destruction of native friends and allies, otherwise the 
position of Natal will become precarious. To-day we 
have a private advice from Thaba N’chu, stating that the 
Basutos are well armed with Martini and Winchester 
rifles, and would buy Hotchkiss carbines if they could, as 
they incline to retaliate on the Free State, for the late 
sudden seizure of the Baralong country, where hundreds 
of horses were taken and sold for the benefit of the depleted 
treasury. Matters certainly look cloudy in that rocky 
country, and Free State farmers are already advised to 
prepare for the impending storm. 

The State has recently emptied its coffers in buildin, 
handsome bowstring bridges of steel over the Caledon oa 
other rivers, which will be most useful to wagoners, but 
do not promote railway enterprise, which is resolutel 
opposed by an obstinate clique in the Volksraad, dread- 
ing the wedge of English ideas and the march of progress. 
These worthies are genuine Rip Van Winkles of the first 
water, and cling to the practice of their ancestors, as it 
saves the trouble of thinking and conserves tissue. ‘They 
have a decided objection to acceleration and innovation, 
as they hear unpleasant accounts of the effect of our high- 
pressure system of education, which is nothappy. How- 
ever, the locomotive whistle will soon sound at Aliwal and 
be heard across the broad Orange River, as Firbank and 
Co. are completing the steel track at a great rate. The 
Cyfergat coalfield is already linked to the border line. 
which will be opened to Burghersdorp by the end of the 
year. Mr. Hopkinson, who has represented the contractors 
on the Port Alfred Railway, is proceeding to Aliwal, and 
will act as maintenance engineer north of Queenstown, 
the line being 90 miles thence to the Orange. All the 
engines use the local fuel, which is found to improve in 
heating power, but is still shaly. The mine is worked on 
the adit system, and chiefly by native labour, Signs of cop- 
per have been found in the district, but no lodes to equal 
those near Maritzburg, which are said almost to rival 
those of Mitchell’s Reef, eight hours from Sydney, where 
several smelting furnaces are erected. The Natalians 
seem sanguine about the Swartkops deposit, which is 
being opened by Cornishmen. The ore can reach Durban 
in about six hours from the mine. Natal is showing 
energy in tea-planting, and the Kaffrarians find that the 
shrub also suits their beautiful hill-slopes, where wine- 
making has been established with encouraging results. 
Ensilage is now proved in the colony, and a large 
silo will soon be opened by Mr. Irvine, near King Wil- 
liam’s Town. Hereford cattle have recently been brought 
out by the steamer Trigon, and sent over 100 miles up 
the line. 

Kaffrarian farmers maintain an Agricultural Chronicle 
at Cathcart, and we hope te see them emulate Australia by 
importing Percheron stallions and Scinde camels, as the 
country suits ostriches and all kinds of stock. The Fingo 
people make rapid advances in agriculture, and now raise 
many pigs, and a variety of grain and root crops. They 
also erect schools and chapels, under the guidance of 
Captains Blyth and Hook, and Mr. Levey, resident 
magistrates of the Transpei, which abut on the splendid 
region of the St. John’s River, about to be opened to 
commerce. By an outlay of 20,0007. the grand river can 
be made permanently viable for cruisers of the Comus 
and Leander class, as it has a 40 ft. channel inside, with 
high cliffs, like those at Clifton, but far grander. The 
twin-screw Lady Wood now runs there from Natal and 








needed to improve 
the entrance off Porpoise Point. The Priestman grab 
dredger now in the Buffalo should be moved there, on 
the arrival of the Simon’s ‘‘ hopper,” now clamorously 
demanded by the depressed community at East London, 
which sees all tie heavy outlay of years inoperative in 
improving their estuary. Until a clearance is effected, 
Kaffraria remains congested, and her rich coal mines un- 
available for exportation. The country has also a repute 
for fine wheat and maize. Cotton will likewise grow well, 
as the Peruvian variety thrives near Port Alfred, to 
which seed has been sent by Mr. Flannery, ndon 
and Liverpool. In the Albany division two crops of 
wheat can be raised annually, and in passing through last 
month on the locomotive ‘* Bathurst,” from dow we saw 
excellent crops following the bounteous rains. Other 
bogie engines are expected from Hunslet, so as to cope 
with the Christmas holiday traffic. When the British 
Association holds a scientific synod in the palatial Parlia- 
ment House at Cape Town, the members will find plenty 
to see in South Africa, and obtain a reception equal to 
the Canadian, for the Saxon element is still strong. One 
Montreal paper contemplates a future session at Sydney 
or Auckland, and it is well to remember that we are only 
twenty-one days from London and other British cities. 

The Tartar, Mexican, and the stately Castles are both 
splendid and speedy, with space to stow a hundred 
savans most comfortably. No doubt Sir D. Cuirie 
would be pleased to come out as cicerone to Kimberley, 
Albany, and Natal, for he has often promised to visit 
Africa, when the times are propitious. Next year our 
mineral prospects in the Transvaal will be defined, and 
perhaps our political platform may be planked perma- 
nently, so that investors can act courageously. At pre- 
sent the natural timidity is both paralysing and destruc- 
tive to British interests, whilst immigration has practi- 
cally ceased. The poverty of the colony and the extinc- 
tion of respect for English authority has caused such a de- 
velopment of robbery by the natives that in some districts 
farmers are migrating to the Free State, as they cannot 
bear the losses, and obtain no protection from the execu- 
tive. The promotion of canteens has wrought much 
havoc, and the substitution of fiery brandy for the simple 
native beer, which looks like thin gruel, has pro- 
duced most dire results. Missionaries, magistrates, and 
schoolmasters protest, but all progress is proscribed, 
for the delusive revenue from the Excise Tax, which 
paralyses measures of reform elsewhere. Thus the 
Government creates hordes of thieves, miscreants, and 
murderers, whilst agriculture, its true backbone, cannot 
obtain decent labour, and is crushed by ceaseless degra- 
dation, without liberty to employ means of self-protec- 
tion. Ina Dutch republic, stock thieves are liable to be 
shot, so property enjoys fair respect. Attempts are to be 
made in the fair forest district of the Knysna to set forth 
its attractive features for the restoration of invalids, as 
well as for the residence of small capitalists. The country 
will soon be served by the Cape Central Railway, now 
making from Worcester to Swellendam, after the plans 
of Mr. R. Elliott Cooper, Westminster, the engineer 
of the Port Alfred Railway, and of the Sutton Har- 
bour Works, Lincolnshire. It is also within a few hours’ 
easy drive of Mossel Bay, where all the Union and Currie 
mail steamers call, to discharge cargo. There are several 
famous hot springs, thecountry abounds in clear rivulets, 
fine timber, fruits, tobacco, and cereals, and the climate 
is perfect. The beautiful mountain ranges are also auri 
ferous, and small nuggets are being found. 

To become an industry, machinery is, however, neces- 
sary, and Dutch farmers confine themselves chiefly to the 
vine, maize, tobacco, feathers, and wool. <nysna 
Harbour can be safely entered by steamers of 15 ft. 
draught, and it is very spacious with good leading marks. 
The cutting of railway sleepers is an industry, the yellow 
wood almost rivalling Italian oak, but not quite so heavy 
and close grained. We have initiated the growing of the 
Catalpa speciosa, which is cultivated on the Terean 
railways, for sleepers and fencing posts. Memel ties are 
used on the Konie Railway, which is well equipped at the 
sea depot with workshops, engine house for six, and a neat 
station, and goods sheds. Old rails with a double slot, 
have been utilised for indicating gradients by a movable 
strip, the post being whitewashed and the zinc painted. 
The cantilever bridge near Grahamstown is a noble struc- 
ture, and worthy to rank with some fine spans on the Aar!- 
berg Railway. It is nearly 200 ft. high, and was furnished 
ay som andyside and Co., Derby; a work of the 
same type is desired over the Buffalo at East London. 
Mr. H. Parker, who put up a bridge from Derby, over 
the Murray at Albury, erected the thee ers Viaduct, 
in which he was aided by Messrs. Hopkinson, Cotterell, 
and other experts of the scientific staff, who all received 
tributes of praise for zeal, skill, and energy. As the canti- 
lever appears on the Fraser River, the Ohio and Niagara, it 
will no ania take the lead in pontine constructions, as it 
dispenses with scaffolding. Near the pretty city of Grahams- 
town, the Milwali Company pose ire a trio of beauti- 
fully finished plate poe bo spans of 50 tt. by 16 ft., with 
the new corrugated flooring. There is an arched bridge of 
stone and brick, close to town, and regular traffic has 
begun over the 42 miles. The mouth of the river has 
much improved, and will probably have a channel with 
20 ft. in a few months, as the walls extend. Coast- 
ing steamers now enter frequently, and also trading 
ships from Mauritius and Adelaide. The s.s. Kennett 
is now here from China, and proceeds to England. 
A steamer has also brought us 100 cases of Tas- 
manian jam, but wheat is desirable, as our large steam 
mill is standing, owing to the want of overdue cargoes 
from India and Zealandia. The machinery is on the 
roller pattern, from Manchester and ee Vio- 
lent gales early this month caused the barque Paz to go 
ashore here, and also five cargo launches. We also hear 
of a tremendous sea breaking near Melbourne, which com- 
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pelled H.M.S. Nelson to change her course. The volcanic 
drift from Java is now reaching our shores and abounds 
in Durban Bay. Heavy masses are reported by vessels 
from the eastward. We have accounts and diagrams of 
the Tasmanian ketch employed by Sydney firms to 
transfer live fish from Launceston to the coast of New 
South Wales, and the example is instructive. At the 
Cape Exhibition a few fish have been shown in tanks, 
but several broke down when the affair opened. Itis 
now popular, and has promoted railway excursions. Sea 
fishing is yet a small industry here, but it may grow, for 
the Mauritius trade. Excellent soles are taken by steam 
trawling, which is followed intermittently. 

Irrigation work is advancing in the valley of the Sun- 
dago River, whence we shall receive superior tobacco, 
cigars having already been made by an amateur. Vines 
have also been planted freely, and the maize is truly 
amazing, both for altitude and mass. Polled cattle should 
thrive there, as well as at Totara, New Zealand, where 
we read of a noble herd, for the ordinary breed of the 
country fatten quickly. The s.s. Nuddea is loading rail- 
way material at Cape Town for Egypt, and made a good 
run from Bombay. We also hear that the Anglia has pro- 
ceeded to Alexandria, and we have here the Pretoria in 
place of the disabled Spartan, which the Anglia paddle 
towed to Southampton from Funchal. By the Pretoria it 
is probable that Messrs. Watson and Rose, our railway 
engineers, will accompany Captain Owen to England. 
This gentleman has just returned from the Baltimore ser- 
vice, which was found to be unremunerative. We hope 
that the Union Company may have better fortune else- 
where, and the opening of a bed of steam coal in Somerset 
should be beneficial to Southampton in the competition 
starting between Swansea, Holyhead, Preston, and 
Bristol, for ocean traffic. No coal has been struck here, 
although the late Professor Hochstetter, of Dunedin, 
said that it ought to be found near this port at Balmoral. 

The Mangold Boring Company are very busy with steel 
drilling machines, and despatch them frequently inland, 
for artesian borings. They are also constructing a pump- 


ing windmill with iron vanes of helical form. Our 
farmers are importing Australian rams, and in to see 
the great boons conferred by fencing. Messrs. Hermele- 


wiez and Co., 47, Moorgate-street, of fencing fame, send 
us works on ensilage, which have assisted our local 
society in starting a model silo. The colony still suffers 
from scab in sheep, and small-pox and other dangerous 
diseases among black and white. We hope that the 
boracic acid treatment may help to curb, and finally to 
suppress, these blighting sporadic pestilences, which 
result from curable causes. 

With the lunar eclipse, splendid rains have extended 
widely, removing dread of drought, and ifa firm policy is 
pursued towards the freebooters on our borders, a general 
rally may be firmly anticipated ; for the lambing season 
has been good, the sowing of cereals extensive, the vines 
are most promising, and large diamonds are constantly 
reported, whilst the coal mines pay a dividend, and salt 
figures in our exports, steadily in the ascendant. The 
great desideratum is recognition by the Imperial Govern- 
ment of its duties to this great and promising country, 
which is very loyal, although sorely tried by studied neg- 
lect and brutal rebuffs, and is intrinsically as valuable to 
the English nation as Australia; added to its better 
climate and facility of access. Its clamant defect is 
financial weakness, which !can be gradually remedied, by 
judicious action on the Thames. 

Yours truly, 


Algoa Bay, October 13, 1884. P. FRANCE. 

P.S.—We await the Arawa with some interest and note 
the alias days’ run of Sorata from Adelaide to Ply- 
mouth. 








BRIDGING THE OHIO.—A bridge which the Louisville and 
Nashville Railroad Company is constructing across the 
Ohio at Henderson, Kentucky, is approaching completion. 
The bridge proper will be 3686ft. long, with a trestle 
approach on the Indian side three miles long, which, to- 
gether with the Kentucky approach, will make the length 
of the whole structure over four miles. The nature of the 
foundation necessitates the use of caissons for the com- 
mencements of the piers, the excavations being made by 
men working inside of the caissons in compressed air, as 
was the case with the great bridges at St. Louis and 
Brooklyn. The work was taken in hand by the railroad 
company on April 15 of this year, owing to the slow pre- 
vious progress made by the contractors. But four of the 
foundations had then been secured, and threecaissons rested 
on the river bed out of position—3ft. out of level and 
10 ft. below the surface of the water. Great expense and 
delay were occasioned in recovering these sunken caissons. 
Seven foundations are now secured, and work is being 
done on all of the fifteen foundations. Pier No. 2 has 
been finished, piers 3 and 4 were completed in September, 
and piers 5 and 6, the large piers a the channel span, 
were expected to be completed by October1. The timber 
trestles for the first span of ironwork are up, and two of 
the bridge spans were erected last month. Some 920 men 
were employed during July ; about 300 of these were at 
work in compressed air. The foundations for nine river 
piers are carried by pneumatic process to a depth of 30 ft. 
below the low water. In two instances 8 ft. of this dis- 
tance is through solid rock. The caissons are all bedded 
in the rock of the river bed. The rockwork has made the 
process of sinking slower than usual in pneumatic work. 
About 100 yards of stone are delivered daily, and the 
masonry is laid as fast as secured. More than 1,500,(00 ft. 
of white oak timber and 450 tons of iron have been used 
in the nine caissons of the river piers. More work has 
been done in stone this season than had been accom- 
plished by the contractors in two years’ work, and five of 
pe piers are now above the highest flood stages of the 
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AMERICAN SANITATION, 

Aw exhibit worthy of more than passing attention 
in the Health Exhibition, was that of our respected 
contemporary, the Sanitary Engineer of New York. 
On the whole the United States was but poorly repre- 
sented at the late Exhibition, in this respect afford- 
ing an unfortunate comparison with the Fisheries 
Exhibition of last year. We believe the failure of 
the American Government to make a more imposing 
appearance, was due to the fact that the official in- 
vitation to contribute was not received in time for 
necessary formalities to be gone through in order 
that the requisite appropriation of funds should 
be made. In this difficulty the proprietor of the 
Sanitary Engineer undertook to fill the gap as far as 
possible, and, although no exhibits of a very prac- 
tical or substantial nature were procured, in the 
short space of four days a sufficient collection of 
official publications and other matter of a similar 
nature was got together to fairly well represent the 
progress of sanitary science in the United States. 

Mr. Henry C. Meyer, the editor and proprietor 
of the journal in question, is well known in 
America from the prominent position he has always 
taken in matters of sanitary reform, a subject 
which has there been attracting considerable atten- 
tion during the last year or two, and in which, we 
may here remark, the New York Legislature appears 
to have adopted a more vigorous course of action 
than our own Government has thought fit to take. 

The capital city of the United States is governed, 
so far as sanitary matters are concerned, by the 
New York City Health Department, in which Pro- 
fessor Charles F. Chandler appears to have been 
the leading spirit. Dr. Chandler was first made 
chemist to the New York Board of Health in the 
year 1866. In 1873 he was appointed president of 
the Board by the mayor of the city, and was reap- 
pointed for a second term in 1877. Last year he 
was again nominated president by the mayor, but 
the aldermen rejected the nomination. 

The present Board of Health, which has now 
been in existence for ten years, consists of four 
members, viz., the health officer of the port, the 
president of the Board of Police, and two health com- 
missioners, one of whom is a practising physician. 
One of the most pleasing features in the composi- 
tion of this body is the entire harmony with which 
its members have always worked together, for on 
ouly one occasion has the decisions of the Board 
been other than unanimous. 

Four years ago a Board of Health was established 
for the State of New York also, and the president 
of the City Board became a member and chairman 
of the Sanitary Committee. The two Boards have 
acted in harmony and several salutary laws have 
been passed. In May last year, a writer in the 
Sanitary Engineer claimed that New York had the 
most complete sanitary organisation in the world. 
To carry on the work there are inspection, vaccina- 
tion, and engineer officers, a disinfection corps, &c., 
numbering in all 125 persons, besides which there 
are 50 physicians and 30 sanitary policemen. There 
is also an extra corps of disinfectors and fruit in- 
spectors employed in the summer. The appro- 
priations for the year 1883 amounted to 500,000 
dols. This sum includes moneys spent on hospitals. 

We have said that New York is ‘‘governed” by a 
Board of Health, and we used the term advisedly. 
One of the first Acts of this Board after its organisa- 
tion was to commence an active crusade against the 
stench nuisances. The first attack was made upon 
the New York Rendering Company, which held the 
contract from the city for the removal of offal and 
dead animals beyond the city limits. The company, 
instead of complying with the terms of the contract, 
‘* rendered” the offensive material at the foot of 
West Thirty-eighth Street. The Board directed 
that this should at once be put a stop to and the 
material should be carried beyond the limits of the 
city. At first it was claimed that this was impos- 
sible, but when policemen were placed on the dock 
with orders to arrest the workmen if they continued 
the work, the company placed the material ona 
vessel, carried it down the bay, and threw it over- 
board. Most of it floated ashore and it became the 
cause of worse offence in new localities. As the com- 
pany insisted it must either ‘‘ render or dump,” the 
Board declared the contract violated, and made 





another with other persons to carry all the material 
to Barren Island ; an arrangement which has been 
in force ever since, with entire satisfaction. 

It is really refreshing to read of such plain dealing 
in these days when vested interests, if supported 
by sufficient impudent persistency, are allowed to 
override public convenience, but better is yet to 
come. ‘*The Rendering Company,” proceeds our 
New York contemporary, “still retaining posses- 
sion of the dock at the foot of Thirty-eighth 
Street, placed every obstacle in the way of the 
new contractors, and it became necessary to seize 
all their movable property, put it upon two 
hulks which had been tied to the pier, and tow 
them over to the New Jersey shore. This resulted 
in a suit for over 100,000 dols., in which the Board 
was successful.” 

The active policy thus inaugurated was con- 
tinued by an attack made upon a hulk known as 
the Agonguin, which lay at the foot of Thirty- 
ninth Street, and was used for the purpose of 
rendering offal from slaughter-houses. Orders had 
been issued directing the owners to discontinue 
the business. These were resisted, and the pro- 
prietors had the hulk moved out into the stream, 
where the offensive work was carried on out of 
reach of the official inspectors. The Board met 
this manceuvre by making a night attack on the 
trucks engaged in carrying the offal to the end of 
the pier, but this step not proving sufficient to stop 
the business, a steam tug was obtained and the 
Agonguin was towed to Barren Island and there 
tied up fast. The business then came to an end. 
A gut-cleaning establishment next received atten- 
tion, and remonstrance or threats proving vain, the 
Board adopted the simple expedient of sending a 
gang of labourers, who pulled down the buildings 
and burnt the materials. ‘‘ Fat-melting and lard- 
rendering were sharply followed up until every 
establishment engaged in the business was either 
suppressed or compelled to introduce improved 
machinery, by which the operations were rendered 
inoffensive.” 

The slaughter of cattle next attracted the atten- 
tion of the Board, and through its action well- 
appointed abbatoirs were substituted for the small 
and offensive slaughter-houses which before were 
scattered throughout the city. The completion of 
this salutary reform was, however, retarded by 
the action of influential people and bodies, whose 
interests were threatened. These persons succeeded 
in enlisting the press on their side and managed 
to considerably influence public opinion against the 
proposed reforms. The Board, however, was not 
to be turned aside from the work it had cut out for 
itself, and benefitted the public in its own despite, 
although the reforms ultimately carried out were 
not so complete as they were intended to have 
been. At present slaughtering is restricted to a few 
blocks on the East and on the Hudson rivers. For 
years it was customary to allow the blood from the 
slaughtered animals to run into the street gutters, 
but this the Board has stopped, and drying machines 
have been introduced by which it is inoffensively 
converted into a powdered fertiliser. The storage 
of stable manure proved one of the most difficult 
problems the Board had to deal with. For years 
it had been customary to accumulate the refuse in 
huge piles in one the most populous parts of the 
city. These heaps of filth were soaked with water 
when it rained, or in summer putrefied under the 
rays of the sun. From time to time the disgusting 
mass had to be turned over to prevent it from burn- 
ing through spontanous combustion, and the whole 
remained for months at the yard until it was in the 
required condition for use. When the Board de- 
clined to allow this storing, the contractors tried 
the usual move (so generally successful in our 
own country) of creating a second greater evil 
in order to frighten the authorities into tolerating 
the original nuisance. Pursuing this course the 
contractors refused to take away the manure at 
all, and each stable thus became a centre of offence. 
But the Board was not to be intimidated, for it had 
successfully combatted such tactics on previous 
occasions, and, after a good deal of litigation, suc- 
ceeded in banishing all storage heaps of manure 
beyond the city boundaries. 

The arrangements for removing nightsoil were 
not, when the Board came into power, very much 
more satisfactory than those for the disposal of 
stable refuse. A contract had been made by which 
the city, for the sum of 4000 dols. per annum, agreed 
to deliver to works on the Hackensack river all the 
nightsoil collected by scavengers from the 25,000 
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privy vaults of the tenement houses. The persons 
interested in these works had secured the contract 
for carrying the material at a cost to the city of 
50,000 dols. a year. The work was performed badly, 
and caused great annoyance, so the Board declared 
the contract void and made other arrangements. 
The results was that a suit for the recovery of 
damages to the amount of 300,000 dols. was insti- 
tuted by the contractors against the Board, but was 
successfully defended. 

It would take too much space, interesting as the 
details are, to chronicle all the onslaughts made by 
this fighting board of official enthusiasts. One by one 
the many snug abuses which had grown up beneath 
the shelter of governmental apathy and neglect fell 
before their attacks. The noxious fumes of petro- 
leum refining were banished from within the city 
boundaries, produce markets were no longer choked 
with garbage, contagious diseases were legislated 
for, plumbing and draining were looked after, and 
the sickening odours of the fertiliser factories were 
routed from their strongholds. All this was not 
done without many bitterly contested battles in 
which the defenders exhausted all the resources of 
passive resistance, violent reprisal, and legal ob- 
struction ; indeed, at one time the Board found 
itself successfully indicted before the grand jury. 
But a hearing was obtained before Judge Suther- 
land, who promptly set matters right. 

We cannot, however, leave this part of the sub- 
ject without quoting one more episode in the 
history of this crusade against unsavouriness. Sur- 
rounding Washington Market, and covering half the 
roadway, were rows of two-story structures wholly 
given over to uncleanliness. Many efforts had been 
made to remove them, but without success. They 
are described as having been in “a filthy condition,” 
and ‘‘ great quantities of garbage had accumulated 
beneath them, giving rise to offensive odours tend- 
ing to taint all food supplies exposed for sale in the 
market.” After all peaceful methods had been 
tried in vain the Board decided to resort to force. 
As a violent resistance was anticipated, 150 car- 
penters and labourers, 300 policemen, and a couple 
of surgeons were led one evening to the spot by 
Dr. Chandler. Before morning the buildings were 
levelled to the ground, and the materials carted 
away to the corporation yards and burnt. In con- 
sequence of this night’s work a suit for 60,000 dols. 
was instituted against the city authorities, but was 
successfully defended. 

All these that we have narrated are indisputably 
high-handed proceedings, which little accord with 
our old-world ideas of reverence for vested interests. 
But in New York things are viewed in a different 
light, and ancient usage does not appear to be con- 
strued as prescriptive right to infect a whole neigh- 
bourhood with foul emanations by factory pro- 
cesses. 

In New York, as in London, the ‘‘ bitter cry” of 
outcast dwellers in the slums and purlieus of the 
city, has found expression in public agitation, and 
in America, as with us, the euterprise—although 
perhaps we might more justly say the philantrophy 
—of the proprietors or literary staff of a newspaper 
has served to reveal to the well-to-do classes the 
unimagined hardships of abject poverty. The part 
played by the Pall Mall Gazette in London had its 
counterpart in the action followed by the New York 
Sanitary Engineer. The proprietors of the latter 
journal and a few public-spirited citizens, struck by 
the misery caused by overcrowding in tenement 
houses,* offered a prize for plans of improved 
dwellings of this class capable of being erected on 
an ordinary city ‘‘ lot,” the dimensions of which 
are 100ft. long by 25 ft. wide. The competition 
attracted a great deal of attention, no less than 190 
architects sending in designs. These were exhi- 
bited at Clinton Hall, and although it was con- 
sidered that the plans were a great improvement on 
anything then existing, it was also seen to be im- 
possible to secure the requirements of physical and 
moral health within the narrow limits of an ordi- 
nary city lot, so long as the law stood as it then 
existed, and if it were stretched to its limits by 
the builder. The public interest aroused by this 
competition enabled an amendment on the Tene- 
ment House Act to be passed through the State 
Legislature, by which amongst other things it is 
required that only 65 per cent. of each lot shall be 
built upon, that all bedrooms shall have windows 
directly open to light and air, and generally that 
the Board of Health should have additional power 
~ * Two-thirds of the deaths in the city occur in that half 
of the population which resides in tenement houses, 





to check abuses. The consequence has been that 
the condition of the poorer classes has been much 
improved, and it is no longer possible, as was for- 
merly the case, for owners of wretched rookeries to 
grow rich on the miseries of those unfortunate beings 
who are too poor to make any effort to protect 
themselves. 

Plumbing and draining have naturally occupied a 
great deal of the Board’s attention. In America 
we hear of the same evils that exist in this country. 
Not only was work defective in execution, but it was 
generally found to be radically faulty in principle, 
and the Board undertook experiments to find how 
best to remedy the evils. The conclusions arrived 
at appear to have been in general principles about 
the same as those entertained by competent sani- 
tary authorities in this country ; a general idea of 
which may be obtained from the description of the 
sanitary and insanitary model houses in the Exhi- 
bition, which appeared on page 182 of our current 
volume. The practical result which followed the ex- 
periments of the New York Board, together with 
the action of the Sanitary Reform Association of 
that city, was that a law was passed which provides 
that the plumbing and draining of every building 
erected in New York should be in accordance with 
a plan previously approved by the Board of Health. 
The rules adopted were matured after consulta- 
tion with the best plumbers, architects, and sani- 
tary engineers, and have proved so far satisfactory 
that they have been also adopted by many other 
large cities in America. 

Such an uncompromising sanitary reformer as 
Dr. Chandler could not fail to arouse the enmity of 
all that numerous class which thrives on foulness 
and abuse. These disciples of uncleanliness have 
been too strong at last for the Quixotic professor ; 
influences have been brought to bear, and the 
‘¢ Empire City” seems like returning to wallow in 
its own mire. 





THE BOILER EXPLOSION AT BILSTON. 

One of the most disastrous explosions that has 
occurred for some time took place at about eight 
o’clock on the evening of Wednesday, the 5th inst., 
at the works of the Staffordshire Steel and Ingot 
Iron Company, Limited, Spring Vale, near Bilston. 
The explosion resulted in instant death to three 
persons, and serious injury to about eight others, 
while the damage to property is variously esti- 
mated at from 10,0001. to 15,0001. 

The peculiar feature of the explosion is that 
three boilers burst almost simultaneously, the 
boilers in question being the three outer ones in a 
group of ten, and numbered 1, 2, 3, reckoning 
from the right-hand side. The whole of the boilers 
were of the plain egg-ended type, fired internally, 
and measured about 35 ft. in length over all, by 
6 ft. in diameter, and 4 in. in thickness. The 
boilers were of iron throughout, with the exception 
of one plate over the fire, measuring 6 ft. longi- 
tudinally by 8 ft. circumferentially, which was of 
steel. The cylindrical portion of the shell con- 
sisted of nine belts of plating, each belt being in 
two plates double-rivetted at the longitudinal 
seams, and single-rivetted at the ring seams. The 
boilers were made by Messrs. Pigott, of Birming- 
ham, and have only been working about six 
months. The pressure at which they were worked 
was 80 lb. on the inch. Each boiler is fitted with 
two open lever safety valves 3} in. in diameter, one 
glass water gauge, three test cocks, one feed valve, a 
steam stop valve, a brass gland blow-out cock, anda 
dial pressure gauge ranging to 1001b. The boilers 
were insured for 1000/., on what is known as the 
group system, in the Mutual Boiler and Employers’ 


Liability Insurance Company (Limited), Man-, 


chester. 

On examining the fragments it was seen that 
boiler No. 1 was severed into three portions at 
the ring seams of rivets, the front egg-end along 
with the first three belts of plating being shot for- 
wards about 250 yards ; the remaining portion of 
this boiler had severed at the ring seam uniting 
the fifth and sixth belts of plating, the two frag- 
ments being shot backwards about 50 yards. 
Boiler No. 3 was divided in two at the ring seam 
uniting the second and third belts of plating, the 
front egg-end along with the first two belts being 
blown about 320 yards forwards while the remain- 
der of the boiler was thrown about 20 yards in the 
opposite direction. In the case of boilers Nos. 1 
and 3 the rents are in each instance circumferen- 
tial, and run through the ring seams, while the 





fragments are thrown fore and aft. In the case of 
No. 2, however, the fragments are all thrown ina 
backward direction, while it is evident that the 
boiler failed in the first instance longitudinally, the 
primary rent running through the solid metal 
across the third aud fourth belts of plating at the 
left-hand side and just below the crown of the ex- 
ternal brickwork flue. This piece of plating was 
torn completely out of the boiler and thrown about 
40 yards to the right, the first two belts of plating 
along with the front egg-end being also thrown in 
the same direction, while the remainder of the boiler 
was shot backwards about 40 yards. 

As to the cause of the explosion we think there 
can be no two opinions amongst those who have 
seen the fragments and are qualified to judge. At 
the part where the primary longitudinal rent 
occurred in No. 2 boiler, the scale is burnt off for 
a width of about 20 in., and the plate both on the 
fire and water side discoloured, while a similar dis- 
colorisation observable at the same level on the 
opposite side of the boiler leaves no room for 
doubt that the plates at this part have been over- 
heated in consequence of the water level in the 
boiler being too low. How the shortness of water 
occurred is a point on which we hardly feel quali- 
fied as yet to express a definite opinion, but it will 
no doubt be fully investigated by those who are 
conducting the legal investigations. We are aware 
that ‘‘ overheating through shortness of water” is 
frequently put forward as an explanation for boiler 
explosions, and often covers a multitude of sins, in 
the shape of wilful recklessness and neglect, and 
we are always chary of accepting this explanation 
till it is proved beyond dispute. In the present 
case, however, we think the evidence in favour of 
shortness of water is too clear and convincing to 
permit of question. Had the bursting of No. 2 
boiler been due to excessive pressure, the primary 
rent would have occurred in all probability at a 
longitudinal seam. At all events we do not see 
how it could have started in the solid plate. We 
may add that there were no signs of the plates being 
wasted by corrosion in any of the boilers. We 
think there can be little doubt that No. 2 boiler 
burst in consequence of overheating through short- 
ness of water, and that the shock consequent on the 
explosion was so great that the boiler adjoining it 
on each side burst also. 

The explosion is being investigated by the Board 
of Trade under the Boiler Explosions Act, the 
Parliamentary inquiry being conducted by Mr. 
Thomas W. Traill, the engineer surveyor-in-chief, 
in conjunction with his assistants, Mr. Peter Sam- 
son and Mr. James Ramsey. The inquest on the 
bodies of the three men who were killed was opened 
on Saturday last, but after formal evidence of iden- 
tification had been taken the inquiry was adjourned 
to the 20th inst., in order to permit Mr. E. B. 
Marten, C.E., who is making an investigation on 
behalf of the coroner, to prepare his report. 

The fact that the explosion arose from the burst- 
ing of three boilers almost instantaneously has ex- 
cited considerable interest, and the scene of the 
disaster has been visited by the chief engineers of 
nearly all the boiler insurance companies. The 
subject of compound boiler explosions is an inte- 
resting one, and we propese to deal with it more 
fully in a future article. 








ALTERNATING CURRENT MACHINES 
IN PARALLEL CIRCOIT. 

In a lecture delivered last year at the Institution 
of Civil Engineers, Dr. J. Hopkinson, F.R.S., 
considered the theory of alternating current dy- 
namos, and showed that if two such machines 
are coupled in series they will tend to nullify each 
other’s effect ; whereas if coupled in parallel they 
will assist each other. In other words, he demon- 
strated that you may not drive alternate current 
machines ‘‘in tandem,” but that you may drive 
them as a pair, or indeed any number abreast. If 
this latter condition is fulfilled there need be no 
more difficulty in feeding a system of conductors 
from a number of alternate current machines, than 
there is in feeding it from a number of continuous 
current machines. A little care only is required 
that the machine shall be thrown in when it has 
attained something like its proper velocity. A fur- 
ther corollary to his investigation is that alternate 
currents with alternate current machines’as motors, 
may theoretically be used for the transmission of 
power. 

These conclusions are very important, because 
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they show that one very large alternate current 
machine is not absolutely essential to the supply of 
a large electric lighting system worked by alternate 
currents ; and that a number of small machines may 
be coupled together for this purpose. 

In a second paper read before the Society of 
Telegraph Engineers yesterday evening, Dr. Hop- 
kinson has again reverted to this subject and 
illustrated it more fully in a mathematical sense. 

We need not follow Dr. Hopkinson in these 
equations, which will be found in his published 
paper, and in his article on Electric Lighting in the 
current edition of the ‘* Encyclopedia Britannica.” 
Our concern is rather with the results at which he 
has arrived, and especially those of a practical 
nature. Such, for example, is his proof that it is 
desirable in working arc lamps with alternate cur- 
rents, to have the potential of the machine mate- 
rially in excess of that required to maintain the 
arc ; and that it is erroneous to estimate the power 
developed in the are by replacing it by a wire re- 
sistance, and adjusting the latter till the current 
as measured by an electro-dynamometer is the same 
as with the arc, then assuming that the work done 
in the arc and the resistance are equal. The work 
done in the are is proportional to the arithmetical 
mean value of the current taken without regard to 
sign, which is a different thing from the mean 
current as measured by electro-dynamometer. 

Passing from these theoretical points, and also 
his proof of Dr. Muirhead’s observation that the 
effect of an alternate current machine can be in- 
creased by connecting it to a condenser, we come 
to the principal subject of Dr. Hopkinson’s recent 
paper, namely, his actual experiments to verify the 
proposition that two alternate current dynamos can 
be advantageously connected in parallel. These 
trials took place last summer with two De Meritens 
machines intended for the lighthouse of Tino, and 
supplied by Messrs. Chance Brothersand Co. Each 
machine has five rings of sixteen sections, and 
forty permanent magnets. The resistance of the 
whole machine, as connected for lighthouse work 
to feed a single arc, was 0.0313; its electromotive 
force, when running at 830 revolutions per minute, 
was 95 volts. The two machines were driven from 
the same countershaft by link bands, at a speed of 
850 to 900 revolutions per minute, and at the very 
first attempt the experiment succeeded. As the 
speed increased, a pilot incandescent lamp, con- 
nected across the terminals, lit up intermittently, 
but in a few seconds more the machines dropped 
into step together, and the lamp lighted up to its 
full brightness and burned very steadily. An arc 
lamp was then introduced and a perfectly steady 
current of over 200 ampéres drawn off without dis- 
turbing the harmony. In fact, Dr. Hopkinson has 
come to regard coupling two or more De Meritens 
machines in parallel, as practically the best way of 
obtaining exceptionally great currents when re- 
quired in a lighthouse for penetrating a thick atmo- 
sphere. 








THE JOHN COCKERILL COMPANY. 

ANOTHER autumn has brought with it another 
report from the directors of the John Cockerill 
Company. The results disclosed in regard to the 
working operations of the past year are scarcely so 
satisfactory as those attained for the preceding 
twelve months. Nevertheless, the shareholders do 
not appear to have much reason to complain. The 
company’s order book was filled during the last 
twelve months upon relatively less advantageous 
terms than in 1882-3 ; at the same time, the Council 
of Administration deemed it advisable to take orders 
so as to work on from day to day and afford employ- 
ment to the staff which it is desirable that the com- 
pany should retain. In spite of every obstacle, the 
company realised a profit of 124,684I. in 1883-4, the 
production which resulted in this profit represent- 
ing avalue of 1,544,670l. In 1882-3 the directors 
obtained a profit of 191,441/., with a production of 
1,707,130. After making sundry statutory re- 
demptions, and after adding dividends on invest- 
ments and sundry miscellaneous receipts, the de- 
tinitive balance at the credit of the profit and loss 
account for 1883-4, was 124,4311., as compared 
with a corresponding balance of 149,8501. in 1882-3. 
From the balance of 124,4311., representing the 
definitive profits of 1883-4, the Council of Adminis- 
tration further deducted 43,2591. for depreciation 
of premises and tools. The allocation made to 
provide for the depreciation of premises was at the 
rate of 3 per cent. on their cost price, and that to 





provide for depreciation of tools was at the rate of 
74 per cent. on their cost price. After allowing | 
for sundry interests and commissions, general ex- | 
penses, &c., a final balance of 56,1041. remained 
available for dividend upon the share capital of the | 
company. This balance admitted of the payment | 
of a dividend of 2/. 16s. per share, absorbing | 
46,4091., and leaving 9695/. to be carried to the} 
credit of 1884-5. 

The production of the company’s collieries was 
maintained last year at about the same level as in 
1882-3, the output having been 389,000 tons, giving 
an average of 1410 tons per day of extraction. A 
higher average would probably have been attained 
if the directors had not been under the necessity 
of restricting working operations during the second 
half of the company’s financial year, in consequence 
of the depression prevailing in business generally. 
The management succeeded in reducing the cost 
price of the coal raised by the company last year 
to an appreciable extent ; but, on the other hand, 
the continued weakening of market prices consider- 
ably reduced the profits realised. The general 
condition of the collieries of the undertaking is 
regarded as satisfactory, and the directors do not 
anticipate any difficulty in providing for all the re- 
quirements of the company’s works whenever a 
revival in business takes place. The company 
made last year 141,640 tons of coke, but this pro- 
duction was not sufficient to provide for the cur- 
rent consumption of the works of the undertaking, 
and it was, accordingly, necessary to continue to 
make purchases of coke last year. The sale price 
of coke experienced during the last twelve months 
an average reduction of 20 per cent., as compared 
with preceding years. The cost of production was 
reduced, however, to a corresponding extent, and 
better results are anticipated in the future. The 
company’s mineral bearings produced last year 
108,440 tons of ore, showing an increase of about 
8000 tons, as compared with 1882-3. The sales 
of minerals effected by the company last year 
were 24,500 tons, as compared with 39,000 tons 
in 1882-3. The current quotations for minerals 
showed great weakness last year, and it will be 
seen that the company’s blast furnaces consumed 
the greater part of the production. The com- 
pany’s three old blast furnaces, which have been 
in operation for more than fifteen years, continued 
to work well in 1883-4, and produced during 
the year 44,700 tons of pig of various descrip- 
tions, or 2400 tons more than in 1882-3. The 
profit realised from the blast furnaces, although 
still satisfactory, was affected to some extent by the 
downward tendency of quotations. The iron works 
of the company produced last year 26,818 tons of 
iron and plates of various descriptions, and the 
profit realised showed an improvement of about 
18 per cent. as compared with 1882-3. A new 
rolling mill, erected by the company for the pro- 
duction of plates, worked satisfactorily last year. 
Steel rails were also produced last year upon advan- 
tageous terms. As regards the company’s steel 
works, properly so called, they have fully realised 
the anticipations indulged in respecting them. The 
production last year was 85,500 tons of cast steel, 
and 92,500 tons of steel ingots, this result being 
attained notwithstanding the general slackening 
in business, and notwithstanding, also, the in- 
creased competition with which the company has 
had to contend. By the adoption of the most 
improved systems, the company has succeeded 
in producing steel rails last year upon terms 
not hitherto attained. The production of rails, 
tyres, and small articles of steel, amounted last 
year to 81,700 tons, or 1200 tons more than in 
1882-3. In consequence, however, of the low 
prices realised, the profit acquired in this de- 
partment of the company’s operations was sensibly 
lower last year than in 1882-3. At the close 
of the financial year the company’s steel rail 
mills had still sufficient orders on hand to insure 
them employment for 44 months in advance. The 
preference given by certain railway companies for 
Martin steel has induced the Council of Administra- 
tion to increase the company’s means for producing 
this description of steel rails, and a second blast 
furnace, on the Martin system, has been brought 
into operation. The company has commenced of 
late the manufacture of steel cannon, and experi- 
ments conducted by the Belgian Minister of War 
satisfactorily established the excellence of the guns 
turned out by the company, which is now executing 
an order received from the Government of Morocco 





for a complete battery of steel guns. The company’s 


construction workshops were not fully employed 
last year. The company’s shipbuilding yards were 
also only partially occupied in 1883-4. The directors 
are now building a steamer of a new type for the 
company’s flotilla. This vessel will be capable of 
carrying a cargo of 2100 tons, and it will be com- 
pleted in December. A second vessel of a similar 
type is to be proceeded with. It may be interesting 
to add, in conclusion, that the directors, feeling 
the necessity of finding new outlets for the com- 
pany beyond Europe, have been endeavouring 
during the last few months to develop the opera- 
tions of the undertaking in Africa and the extreme 
East, as well as in Australia. 








THE PHILADELPHIA ELECTRICAL 
EXHIBITION.—No. VII. 
By C. J. H. Woopsury, Boston. 
TELEMETERS. 


Amonc the newer applications of electricity at 
the Exhibition, none are capable of wider applica- 
tion than the telemeter, which consists of a means 
of electrically transmitting the position of an index 
hand on a circular dial to a similar dial in any place 
reached by the wires. The addition of a registering 
arrangement makes a permanent record of what- 
ever results may be transmitted. It is applicable 
to the transmission of steam and water pressures, 
temperatures, counters, or any other similar data 
from the factory to the office of the manager. In 
applied science it adds tu the powers of the obser- 
ver, giving continuous indications of deep sea tem- 
peratures, barometric pressures ; and to the Signal 
Service Bureau it could prove a valuable adjunct 
by replacing the corps of observers kept at great 
expense and personal hardship upon some of the 
high mountain peaks in the United States, by at- 
taching this apparatus to the various meteorological 
instruments and transmitting a continuous record 
of the results by telegraph lines to more hospitable 
places in the valleys. 

In one of the largest dry-goods stores in New 
York city, twenty-four thermometers indicate the 
temperature in as many rooms upon a single dial at 
police head-quarters ; a circular switch, once in three 
minutes, throws the various thrermometers in cir- 
cuit with the register, and any temperature can be 
noted at will, while an extreme heat will sound an 
electric alarm. 

In its construction it differs so widely from the 
dial telegraph of Wheatstone used for the transmis- 
sion of signals, that a description of its mechanism 
will be given. 

Referring to the diagram, Fig. 1, on the follow- 
ing page, showing the connections, at the left 
hand the contact arm A is on a shaft and is 
moved by the initial physical instrument, whether 
it be a thermometer, barometer, pressure gauge, 
float, or other device. It is not insulated from 
the metal frame of the instrument, and is there- 
fore electrically connected to the base, as are 
also the armature levers BB. On each side of 
the contact arm are two contact points, which are 
insulated from the frame and also from each other 
by the insulated sleeve at the centre. This sleeve 
is attached to the toothed wheel W, and as it re- 
volves the continuity of the circuit is preserved by 
two insulated posts D D', which carry two wires 
resting in two grooves in the insulated sleeve, thus 
maintaining the circuit of D with C and D! with C! 
respectively. The index hand W is attached to the 
same shaft as the ‘toothed wheel W. When not in 
actual operation, the pawls P P? are outside of the 
path of the teeth, and the wheel is held by the 
locking pawl L. When P advances it engages 
between teeth near its point and pushes the wheel 
until the pawl rests in the space between the wheel 
which it fits. In this position the under face of the 
pawl is tangent to the circle of which the pivot of 
the armature forms the centre ; hence the face of 
the tooth pushes directly against the centre, and no 
force, such as the momentum of the wheel, result- 
ing from the force of the blow given to the pawl, 
can disengage it. This constitutes a simple and 
complete locking device and the wheel cannot be 
revolved more than one tooth by a single impulse, 
and excess of battery cannot interfere with the 
operation of this escapement. 

The wheel and paw] of the receiver are similar to 
those of the transmitter; hence, if both instruments 
receive a full impulse sufficient to carry the pawl P 
to its forward limit, they must move in unison, 
because neither wheel can move more than a tooth 
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Fic. 1. ELectricaAL TELEMETER. 


for a single impulse. When the index hand A is 
moved by a force and touches the contact point C, 
the magnets M, N, and O are in circuit, as also the 
small resistance coil B'. M is so adjusted that it | 
attracts its armature first, and this early movement | 
of its armature causes a contact at E, which forms | 
a shunt around resistance R!' and contact A C. The 
continuous motion of the armature causes P' to | 
engage a tooth and turn the wheel W until P" fits | 
into the space between the teeth, thus locking the 
wheel and separating the contact A C. 

This operation has been produced without break- | 
ing the circuit, because a shunt was formed around | 
AC before they were separated, and no spark | 
ensued because they formed a branch circuit with | 
R' resistance to a shunt with no resistance. 

Simultaneously with the engagement of P! the | 
corresponding pawl R! in the receiver also engages 
its wheel and the operation is repeated here. The 
magnet O is adjusted to respond last in the series, 
and the movement of its armature lever strikes the 


arm F, thus throwing up the horizontal arm K | 
and breaks the circuit at S. The instant that S| 


is opened, the armature levers are drawn back to | 
their normal position, separating the points at E, 
and since A C are already open, when S closes again | 
on its return stroke, the circuit is open and remains | 
so until A makes another contact. Also the return | 
of the armature levers disengaging P' and R' and 
permits L L! to complete the movement of one 
tooth and the corresponding index hands H H! 
have moved one division in unison on their respec- 
tive dials. The spark is all transferred from the 
delicate contacts to the large rough contact S, which 
does not require any adjustment. By the use of a 
polarised relay and batteries of opposite polarity, 
one wire connecting the two instruments may be 
dispensed with. In the receiving instrument the 
hand H is moved by the force to be recorded, whe- 
ther it be pressures of steam, air, or water, or any 
other movement of an index hand which it is desired 
to transmit to the hand H! on the receiver. 

The instruments are far more simple in their 
general organisation than the spreading necessary 
to render the diagram a clear one, would seem to 
indicate. 


AMERICAN NUMISMATIC AND ARCHXOLOGICAL 
Society. 


There was but little at the Exhibition which came 
within the scope of electricity as applied to the fine 
arts, but that little was most creditably represented 
by the fac-similes of coins in the national collection at 
the British Museum, contributed by the American 
Numismatic and Archeological Society of New York 
city. Through the efforts of Mr. Robert Hewitt, 
Jun., the collection was secured for this Society, 
and it certainly exceeds in its scope anything of the 
kind in America. It contains examples of Syrian, 
Pheenician, and Egyptian coinage, reaching back to 
p.c. 400. Grecian and Roman coinage are more 
fully represented to the date of the Christian Era. 
The coins are arranged in their cases with a system 
which permits of their study either in regard to 
dates or locality ; as by following along the lines 
horizontally the coins of the same nations are pre- 
sented in the order of their dates; and by following 
vertical lines in the same case, one can observe the 
contemporaneous coinage of early civilisations. A 
number of numismaticians availed themselves of 
the opportunity to inspect this collection. In the 
first article on this Exhibition allusion was made 
to the workmanship of Messrs. Ready, electro- 
typers to the British Museum, in their own exhibit, 
and this collection affords a similar example of their 





skill in electro-metallurgy. A number of American 
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collectors have expressed their appreciation of the 
catholic spirit of the administration of the British 
Museum in this policy of extending opportunities 
for numismatic study by allowing these reproduc- 
tions to be made. 


THe Batt Unipotar Dynamo. 


The Ball Electric Manufacturing Company, of 
Reading, Pennsylvania, exhibit their ‘‘ unipolar” 
dynamo, see Fig. 5, whose novel construction 
attracts attention while its actual operation furnishes 
an example of the unexpected. 

The term unipolar is somewhat misleading, be- 
cause it has double polarity, as is essential in all 
electrical apparatus. It is provided with two 
Gramme armatures, each of which revolves princi- 
pally within the inductive influence of only one pole 
of the magnet. Its operation seems to indicate 
that a revolving armature produces a somewhat 
wider range of effect upon the localisation of mag- 
netic polarity in a field magnet than has been 
assumed. The operation of this dynamo would 
repay a careful exploration of the field of force in 
order to determine the effect of its peculiar design. 
The field magnets and other ironwork are made of 
wrought iron, and the weight of the dynamo is cer- 
tainly less than other dynamos of equal capacity, 
a 20-light dynamo weighing only 780 lb. ; and one 
which is sustaining 13 lights weighs 520 lb. The 
current is said to be eight ampéres and the electro- 
motive force 48 volts to the lamp. The 13-light 
machine is driven by a1 in. belt on a 14 in. pulley 
at a speed of 1500 revolutions per minute. The 
inventors do not seem to have made any electrical 
investigations upon the machine, and it is hoped 
that the work of the Board of Examiners will sup- 
ply this deficiency. The practical operation of the 
system seems to be satisfactory and all that is 
claimed by its representatives. 





Tue Excetsion Evectric CoMPANyY. 


The Excelsior Electric Company have a novel 
method of using the attraction of the field magnets 
to govern the Hochhausen dynamo to constant 
current. The brushes are attached to a geared ring 
BC, Fig. 3, which can be turned in either direction 
by a small motor F with a pinion wheel f upon its 
armature shaft. This motor is controlled by a 
hinged armature b at the side of the field magnets, 
and the attraction of the magnets is resisted by a 
spring. When the current—and therefore the 
attraction of the field magnets—is at the normal 
quantity, then both terminals of the motor are at 
the same potential, and therefore it is stationary. 
Should the resistance of the external circuit be 
altered by varying the number of lights, then the 
corresponding difference in the strength of the field 
will cause the armature to shunt the current in one 
direction or the other, and turn the motor in the 
direction to move the brushes accordingly. In its 
mechanical construction this is one of the most 
simple devices to regulate an arc-lighting dynamo. 

In the same exhibit was a large plating dynamo 
capable of depositing 600 1b. of chemically pure 
copper in ten hours. The current is 2500 ampéres 
at 2.5 volts, the resistance being .001 ohm. A 
regulator of small capacity, for the use of incan- 
descent lamps in multiple arc series, is also shown. 
If one lamp in a group breaks its carbon, an equi- 
valent resistance is thrown in by means of a high 
resistance electro-magnet attracting its armature 
connected to aswitch ; if a second lamp breaks its 
carbon, another lamp which serves as an alarm is 
turned into the circuit in a similar manner. The 
group can then be switched out altogether. 


Tue Araaco Disc Dynamo. 


The White House Mills of Hoosac, N.Y., ex- 
hibited the Arago system of arc lighting. A disc 
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5, Bat’s UNIPOLAR DYNAMO. 


armature surrounded by a copper ring C, Fig. 4, and ; gards Price, Size, and Quality, together with the 
without any core or iron in its construction, re- | Best Substitute for Shipbuilding Purposes.” That 


volves in a multipolar field composed of ten pairs of 
magnets EE. The large diameter of the armature 
permits a very high circumferential velocity. The 
field coils are in series, and it is claimed that the 
dynamo will generate a constant current, indepen- 
dent of the number of lamps in circuit. The are 
lamps are shorter than those of other systems, and 
some of them are supported by a bracket at the side, 
instead of suspended in the usual manner. The cut- 
out mechanism which switches a lamp out of the 
circuit whenever its resistance becomes abnormal, 
by reason of consumption of the carbons, or any 
mechanical defect in the regulating apparatus of the 
lamp, is not placed in the lamp, but is contained 
in an iron case in the circuit near the lamps. 








TEAK. 
_ Wiru the view of adding to the interest attach- 
ing to the late International Forestry Exhibition and 
of turning it to practical account in the future, the 
shipbuilders of the Glasgow district came to the 
assistance of the promoters by offering, in connec- 
tion with their scheme of essays and reports, a 
special prize of 501. for an essay on ‘‘ The Best 
Method of Maintaining the Supply of Teak as re- 


| fact has aided very much to direct prominent atten- 


tion to the subject of that valuable timber in all 
the phases in which it may be studied, and the 
material itself figured very largely amongst the 
leading exhibits in the nave of the main building. 
The exhibitors in this instance were the Bombay 
Burmah Trading Corporation (Limited), who were 
represented by Messrs. Thomson and Gray, of 





Glasgow, of whom it may be said that they are the 
largest importers of teakwood in the United King- 
dom. Their exhibits included logs of the timber 
as imported into the European markets, but spe- 
cially dressed and polished for exhibition. One of 
them was remarkable for its great length, namely, 
524 ft. As might well be supposed, there is very 
great difficulty in bringing such exceedingly long 
| logs from the forests. The other log was shorter, but 
was a good specimen of large timber. In both 
cases, the great beauty of the wood was made very 
evident by the dressing and polishing. Railway 
keys made of teak, and of various patterns, em- 
ployed on Scottish railways, were also shown. 
Teak keys are rapidly coming into use through- 
out Great Britain, as the peculiar characteristics 





of the wood render it extremely useful and eco- 
nomical when employed for the purpose referred 





to, it being comparatively unaffected by ordinary 
heat, by dryness or moisture, while it is the only 
wood that can be used in close contact with iron 
without injury resulting to either material. 

By way of illustrating the fitness of teak for 
ornamental work there was shown in the col- 
lection a richly-carved and very handsome mantel- 
piece. From the fact that the wood is practi- 
cally unaffected by exposure to high ranges of 
temperature, it is peculiarly suitable for such 
purposes. Close by there was exhibited a re- 
markably fine specimen of figured teak used in the 
construction of a front door (or, rather, two folding 
doors), very massive, and well suited for some public 
building or a large mansion. This timber is coming 
more and more into use for house-building purposes, 
more especially for making doors, windows, &c., 
and it is also well adapted for shop fronts. Various 
exhibits were shown in this collection for the 
purpose of illustrating how the so-called refuse 
teak may be economically turned to account in con- 
struction. For example, there were two patterns of 
Robb’s patent flooring. One of them was a sample 
of flooring for outside work, halls, &c., where con- 
siderable strength and great durability are the 
essentials ; and the other exhibits the system as ap- 
plied to flooring for public rooms. The ‘‘ Hatherley” 
step ladders and easels (Jones’s patent) afford 
another excellent example of modes of econo- 
mically using up small and refuse teak cuttings. 
A railway carriage wheel was also shown, the 
blocks of which were made of teak, according 
to Mansel’s patent. We ought, perhaps, to have 
mentioned sooner, that the collection also in- 
cluded some teak planks, such as are taken off 
the sides of the logs during the process of con- 
version from the rough state into merchantable 
squares, and which are therefore produced much 
more cheaply than if they were taken direct from the 
squares. As regards their quality, such planks as 
we speak of are, if anything, superior to the others, 
as the best wood is the nearest the outside. Two 
of the planks exhibited had been dressed and 
polished, two had been simply dressed, and the 
remainder were in their rough state. Along with the 
actual specimens of teak already spoken of, there 
were shown a number of very fine and exceedingly 
interesting photographs which convey an excellent 
notion of the working of teak in Burmah, and of 
the operations connected with the bringing of the 
material to the market. A set of these photographs 
was also displayed in the Indian section of the Ex- 
hibition. They embraced two views of the saw mill 
at Dulla, belonging to the Bombay Burmah Trad- 
ing Corporation, two views of elephants at work in 
the mill yard, another of elephants at work in the 
Government timber depét at Ahlone ; a view of a 
public sale of timber at the same depét ; anda view 
of a steam launch towing rafts of timber in Ran- 
goon river. 

Throughout the India collections of exhibits 
under the general care of Colonel James Michael, 
C.S.L, who may be regarded as the pioneer of 
practical forestry in India, there were a number 
of examples of teak, but in no instance did they 
reach the magnitude of some of those in the col- 
lection of the Bombay Burmah Trading Corpora- 
tion. In many instances they were so small as to 
elude the attention of the visitor unless he was ex- 
ceedingly vigilant in seeking out the catalogue 
numbers. Sometimes they were shown as small 
slabs or planks, and in other instances in cross sec- 
tions, while here and there were official papers 
bearing on teak plantations in various parts of 
India, as at Nilambur, in Malabar (1877 and 1878), 
Pegu, in British Burmah (1856), and one on ‘“‘ The 
Natural History and Biology of the Teak Tree,” by 
N. A. Dalzell, M.A., F.R.S.E., Conservator of 
Forests (1869.) A considerable amount of interest 
attached to the teak specimens sent from Nilambur 
on account of the data given regarding the time of 
planting, the kind of soil in which the trees were 
grown, and their measurements, longitudinally and 
circumferentially. One that was planted in alluvial 
soil in the year 1844 had yielded a pole of 100 ft. 
in length by 93 in. in circumference at the base; 
and another planted in the same kind of soil in 
1847 had reached, respectively, to 103 ft. and 
100 in. As another example of growth in the same 
kind of soil from the year 1868, when it was planted, 
mention is made of a teak tree that yielded a pole 
of 82 ft. long by 48 in. in circumference. 

For a long time the supplies of teak timber for 
this country were drawn entirely from India, but 
as they became exhausted, owing to the enormous 
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waste in felling before conservancy regulations were 
adopted by the Indian Government, the immense 
forests of Burmah were brought into requisition, 
and they have for a number of years supplied 
almost the entire demand not only for this and 
other states, but also the bulk of what India has 
herself required. That the teak tree will never 
again, in any quantity, have the opportunity of 
attaining in India its full growth, as it does in 
Burmah, is very generally believed ; yet the forests 
of Bombay, Mysore, the Central Provinces, &c., 
produce poles of cgnsiderable length which are 
valuable for building/purposes. This, to some ex- 
tent, lessens the demand for Burmah teak for the 
frontier trade, and other agencies are at work to 
assist in doing so. For example, there are now being 
brought into prominent notice on the frontier, as 
substitutes for teak for very many purposes for 
which that timber has hitherto been largely if not 
exclusively used, some of the numerous timber 
trees which abound in India and Burmah, and 
which have been proved to be eminently useful 
for such purposes. The growth of those timber 
trees is now actively encouraged by the Forest De- 
partment of India, in the hope that, other condi- 
tions being favourable, they may be able to supplant 
the teak poles with advantage to the users. Those 
other trees, most of which were indigenous in the 
same regions of country, had hitherto received but 
very little attention, nothing being done for their 
conservancy, as no person in the market demanded 
anything but teak. 

It is a common error to suppose that teak grows 
over large tracts of land by itself, for it is not so, as 
the tree is found in what are called ‘‘ mixed forests,” 
by which we mean forests that contain various other 
species of trees in close proximity ; indeed, without 
the presence of those other trees, teak does not seem 
to grow so favourably, or to attain the same value 
as regards size and quality. It is found in the 
forests of Burmah and the Shan States to the east 
of it from the mouths of the great rivers Irrawaddy, 
Salween, and Sittang, in latitude 16 deg. north, as 
far up at least as latitude 26 deg., in Lower or 
British, as well as in Upper or Independent Burmah, 
and in the Shan States subject to the King of 
Burmah and the King of Siam. Usually there are 
patches of four, five, or six teak trees together 
amongst other forest trees as large as or larger than 
itself; and the tree itself (Tectona grandis) suc- 
ceeds best on well-drained slopes at from 500 ft. to 
2000 ft. above the sea level. Its growth is more 
rapid on flat ill-drained or inundated land, but in 
such cases there is a tendency for the wood to 
become frushy in the grain and unsound at the 
heart. 

When the forester is engaged making his rounds 
of inspection in order to determine what tree to 
mark for felling, he is greatly aided in detecting 
teak trees by their leaves or by their flowers. The 
former are very large, usually about 24 in. long by 
18 in. or 20 in. broad ; and they fall towards the 
end of February, along with those of the other de- 
ciduous trees amongst which teakwood grows, the 
tender green leaves again shooting forth under the 
influence of the blazing sun of the hot weather 
towards the end of April. The flowers come forth 
in August, when its large white sweet-scented 
panicles of bloom—very much like those of the 
meadow-sweet in colour—become a beautiful feature 
of the forest landscape, and help to mark out the 
position of the trees to the keen eye of the forester 
on the hill-top. In the period elapsing between 
the shedding of the old and the bursting forth of 
the new leaves, great fires often rage through the 
forests, but though they frequently distort and 
check the growth of the young plants and consume 
dead and felled trees, they do little damage to living 
trees of large size, in which respect they are unlike 
the great conflagrations in the resinous pine forests 
of North America, which sweep away everything in 
their course. 

As far as growth is concerned, timber of almost 
any size can be obtained, as the locality of the 
growth and the state of the country over which it 
has to be dragged, together with the streams by 
which it may have to be floated, are almost the 
only circumstances which limit the lengths that 
may be brought out. When teak is grown ina 
locality and within a zone of climate that are 
favourable, the tree assumes magnificent propor- 
tions. Trees of from 12ft. to 18 ft. in girth are com- 
mon, and boles of still larger circumference are by no 
means rare, while the stem is often seen rising to a 
height of 75ft. or 80 ft. without a branch; and 





even a height of 150 ft. issometimes reached. The 
forester as he moves further north, south, east, or 
west, finds that the timber in the different tracts 
possesses distinctive features of its own and that 
there is a considerable variety in the rate of growth. 
These results are caused by changes of soil, level, 
or exposure, or by an alteration in the character of 
the trees which go to make up the ‘‘ mixed forests.” 
The last-mentioned circumstance, as already briefly 
indicated, is a most important element in the culti- 
vation of teak, inasmuch as, when the tree is young, 
or until it has reached to a height of from 30 ft. to 
40 ft. (which it does in a very few years), unless it 
is shaded by trees taller than itself whose leaves 
can properly distribute the heavy rainfall so as to 
allow a considerable quantity of it to evaporate 
and prevent the washing away of the soil around 
the roots of the young trees, it will not at maturity 
compare well with those that have been grown 
under more favourable conditions. Even at the 
best a teak-tree has a precarious life, as it is an 
especial favourite with climbing parasitic plants, 
and many a noble tree has been strangled and 
twisted out of all usefulness in their deadly 
embrace. Worms bore into it, woodpeckers tap it 
in its youth, wild elephants break off its top, and 
rot attacks its heart, so that the forester has to 
exercise his judgment in deciding as to the trees on 
which labour may profitably be expended. As a 
rule, a teak-tree grows rapidly in its youth, to a 
height of even 40 ft. or more in thirty years, though 
as it ages its growth becomes slow. In the trans- 
verse section of a tree of 8 ft. in circumference as 
many as 380 concentric rings of annual growth have 
been counted, and therefore it is but natural to 
suppose that the great trees measuring 6 ft. in dia- 
meter must have reached an age of several thou- 
sand years. After giving all due consideration to 
the opinions of scientific foresters, it seems on the 
whole that the average teak log of commerce pro- 
duced from a tree about 6 ft. in girth represents an 
age of about one hundred years. 

In respect of the quality of its grain, teak varies 
considerably, and foresters reckon several varieties, 
which may be classed broadly into two divisions— 
smooth grain and rough grain, of which the former 
is the better. There are likewise varieties in re- 
spect of hardness, colour, and weight ; botanically, 
however, there is no distinction, and the variations 
appear to be caused by differences in the conditions 
of growth. The difference of grain, which is the 
most important point from a commercial point of 
view, is believed to be due to a difference of soil, 
of exposure, cr of drainage, and yet trees of smooth 
grain and of rough grain have been seen growing 
close together under precisely the same conditions, 
apparently, as regards those points. Some con- 
sumers fancy that teak shipped at Moulmein, and 
therefore drawn from the Salween forests, is always 
of the smooth-grained variety and sounder ; but in 
the opinion of experts that is a complete mistake. 
In the forests draining into the Salween the general 
conditions of growth are the same as those prevail- 
ing in the forests which drain from the west side of 
the same range of hills into the Irrawaddy and 
Sittang, and whether the timber goes to Rangoon 
or Moulmein is simply a question of water-shed. 
The smooth-grained variety is quite as common in 
the forests of the Irrawaddy and the Sittang, which 
find an outlet at Rangoon; and the great consuming 
markets of the Clyde and the Tyne, as well as the 
French and other foreign Governments, have 
realised the fact that the quality of Rangoon timber 
is quite equal to that of Moulmein timber, while in 
certain other points the former is the superior. The 
English Admiralty is now, we believe, the only 
consumer that still adheres to the exploded idea of 
a superior virtue in Moulmein teak. But as the 
more accessible forests in the Moulmein district 
appear to be approaching exhaustion, it becomes 
every year more difficult to get fair sized timber 
from Moulmein, and our Admiralty will probably 
be forced by the requirements of its specification 
to abandon its ancient prejudice. 

(To be continued.) 








NOTES. 
FAILURE OF THE VacuuM BRAKE. 

WE have still to record the failures of the 
vacuum brakes. Early on Saturday, the 8th inst., 
the driver of the last train from Enfield was 
returning to King’s Cross, and when approaching 
the station, he saw a train of empty carriages 
in front on the same line. He at once tried to 





apply his vacuum brake, and whistled for the 
guards’ brakes, but to no purpose, for the brakes 
failed to act, and the train rushed into the empty 
carriages with great force, smashing the stops at 
the end of the platform. The fireman jumped off 
and was severely injured, and the driver, who re- 
mained at his post, had a very narrow escape from 
death after the collision, by the top of one of the 
carriages falling on him. Considerable damage 
was done to both engine and carriages, and it was 
a most providential circumstance that both trains 
were empty. The Smith vacuum brake cannot be 
applied by the guard, and has many times failed 
without warning in the hands of the driver ; and as 
the London and North-Western Railway Company 
propose to extend its use, we fear that more cases 
of this sort may be expected should Parliament not 
intervene to insist upon brakes being fitted that 
comply with the Board of Trade conditions. 


A New Dutcu Port. 

Fishing industry is a great source of wealth to 
the Low Countries. It employed last year 3016 boats 
with crews comprising altogether 11,200 men ; and 
the Dutch Government is accordingly doing all it 
can to promote its further development, either by 
improving the existing ports cf Holland or by 
creating new ones. A company has been recently 
formed for the creation of a port at Scheveningen. 
The cost of the works contemplated is estimated at 

50,000/.; and contributions to the extent of 
180,000/. will be made by the Dutch Govern- 
ment, the local provincial authorities, and the com- 
mune of La Haye, of which Scheveningen forms 
part. With these resources it is proposed to con- 
struct a port capable of admitting vessels drawing 
10 ft. of water. Moles are to be built into the 
sea toa distance of 2666 ft. The port will have 
20 ft. of water on the bar, and the entrance of the 
outer harbour will be 333 ft. in width. The works 
will be constructed of béton, and it is anticipated 
that they can be completed in four years. The 
plans have been prepared by Mr. Hara Siccama ; 
and subject to some modifications, they have re- 
ceived official approval. The new port will, it is 
anticipated, extend the commercial relations of 
Holland with Great Britain. 


THE GEoLocy oF MapaGascar. 

Madagascar consists of a central plateau or high- 
land rising from 4000 ft. to 5000 ft. above the low- 
lands of the coast, and from this plateau rise occa- 
sional volcanic cones, the highest, Ankaratra, being 
8950 ft. above the sea. These volcanoes extend 
from the northern extremity of the island to the 
20th parallel of south latitude. South of this appear 
granitic rocks, at least as far as 22 deg. south lati- 
tude. At higher latitudes than this the rocks of 
the interior are practically unknown to Europeans. 
According toa recent paper by Mr. F. W. Rudler, 
F.G.S., several crater lakes and mineral springs 
abound ; and to the north of the volcanic district 
of Ankaratra there is a tract of country containing 
silver, lead, zinc, and copper ores. As regards 
building stones, besides the granite which is so 
general, there are vast beds of sandstone and slate 
between the district of Ankaratra and the fossil 
regions in the south-west of the central plateau. 
These fossils, according to M. Grandidier, the recent 
French traveller in the interior, are referable to 
the Jurassic system, and comprise remains of hip- 
popotami, gigantic tortoises, and an extinct bird of 
the ostrich species. The coasts of the country are 
rich in timber and it would also appear that the 
interior is a good mineral field. 


THE SANITATION OF THE Panama CanaL Works. 
A report on the sanitary measures adopted for 
preserving the health of workmen engaged on the 
Panama Canal works has been made to M. de 
Lesseps by M. Regnier. According to this report 
the climate is warm and humid, but does not 
exercise on Europeans that depressing influence 
which is observed in some other tropical countries. 
The temperature varies from +24deg. to 30 deg. 
Cent. in winter, and rises to +35 deg. Cent. 
in summer. Winter is the rainy season. Two 
great hospitals have been erected, one at Panama, 
the other at Colon, into which sick workmen 
are received ; and along the entire length of the 
canal, doctors are stationed to visit workmen in 
their homes, and if necessary order them into the 
hospitals. Sisters of mercy are the nurses of the 
latter. A service of inspection has been organised 
since 1881 to examine the men sent to the works, 
for it was found best only to send men in sound 
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health and in the prime of life. Theadminstration 


have also established a sanatorium at Tobago for 


convalescents ; and some of those recovering from 
grave maladies are sent home. Workmen who have 
laboured for eighteen months or two years, and 


desire a visit home to recruit, are also permitted to 
do so, and most of these return afterwards to their 


duties at the works. Thanks to these excellent pre- 


cautions the mortality amongst workmen in the 
isthmus is even below that in great cities and large 


manufactories. 
Tue STEERING OF BALLoons. 


M. Duroy de Bruignac has brought before the 
French Academy of Sciences some theoretical con- 


siderations with respect to the steering of balloons, 
which have a special interest at the present time. 


One important condition to be fulfilled is the 


approximation of the centres of traction and resist- 


ances in order to diminish the perturbing moment 


of the vertical stability. It is probably because 
this condition was not quite fulfilled that MM. 
Renard and Krebs, in their balloon ascent at 
Meudon, experienced on ‘‘ several occasions” oscil- 
lations of 2 deg. or 3 deg. of amplitude. A still 
more important consideration is that of resistance 
to progress caused by the air. Asimple calculation 
shows that the resistance of the air to the translation 
of a balloon is proportional to the cube of the sine 


of the angle of incidence of the relative air-current 


or wind. Consequently, for small angles, which 
are those naturally adopted, a variation of angle 


from 2 deg. to 4 deg. nearly doubles or triples the 
This is a fact which ought always 


resistance. 
to be borne in mind; and it becomes advisable, 
not only to bring the centres of traction and resist- 


ance near each other, but to make them actually 
This last condition will be somewhat 
difticult to carry out, but it is not impossible to do 


coincide. 


so. If with one aérostat it is very difficult it will 
be much more easily done with two parallel ones. 
With proper attention to this matter M. de 


Bruignac thinks that aéronautics will at once enter 


on a practical phase, even with motors less efficient 
than those which have been known for some years 
past. 


THE Proposep SAHARAN SEA. 

With reference to the daring French project for 
flooding the desert of Sahara with what would be 
virtually a new sea, it may be well to recall the 
opinion expressed by M. Elisée Réclus, that at one 
period in the world’s history the desert was covered 
by a sea very similar to the Mediterranean, and 
that this sea exercised a very great influence upon 
the temperature of France, as comparatively cold— 
or at at any rate cool—winds blew over it, while 
now the winds which prevail in the great expanse 
are of a much higher temperature, and are, in fact, 
sometimes suffocatingly hot. The appearance of 
the desert seems to support the theory of M. Elisée 
Rélcus, that it was at one time the bed of a sea of 
considerable extent, of which the great inland 
African lakes recently discovered, are possibly the 
remains. The present vast extent and configura- 
tion of the African continent would also appear to 
support the conclusion that at one time it com- 
prised a less area of land than it dves at present. 
The serious question which arises, assuming that the 
theory of M. Elisée Réclus is substantially correct, 
is what will be the effect of the creation of a second 
African sea in the room of that which has dis- 
appeared? Would the temperature of France, and 
possibly even of England, be again reduced? It is 
a geological theory that in the glacial period of the 
world’s history Great Britain was covered with ice 
and snow very much as Greenland is at present. 
Some great influences must clearly have been 
brought to bear upon France and Great Britain, 
which rolled the ice over so many hundred miles 
northward. What was this influence? Was it the 
large African sea which French enterprise is endea- 
vouring to recreate? If it were, we should say 
that whatever the French may gain in Africa by the 
realisation of a Saharan Sea would be much more 
than counterbalanced by what they would lose in 
France itself. 


DETERMINATION OF THE OHM. 

In response to the desire of the International 
Commission on electrical units, MM. Mascart, De 
Nerville, and Benoit have made a series of experi- 
ments to determine the resistance of a column of 
mercury at zero temperature, representing the 
practical unit of electrical resistance, or, as it is 
called, the ohm. The absolute resistance of a con- 
ducting circuit has been measured by the current 


induced in it when displaced on the terrestrial 
magnetic field (Weber), or when it is submitted to 
the action of a neighbouring current (Kirchoff). 
These two methods have the advantage of present- 
ing several common characteristics, and serve to 
check oneanother. To eliminate systematic errors, 
the commissioners above-named constructed five 
bobbins, of which two were covered with several 
distinct wires, and seventeen different combinations 
were utilised. In the first method a frame was 
made to revolve suddenly round a vertical axis 
through half a circumference. The frame was at 
first perpendicular to the magnetic meridian, and 
the impulse current was observed by the swing of a 
galvanometer needle in circuit. The resistance is 
given by the formula 
R=28H.,,7_ 
h TO 
Where S is the surface enveloped by the wire of the 
frame, H and h are the values of the horizontal 
component of the magnetic field at the points where 
the frame and balistic galvanometer were placed ; 
q is the constant of the galvanometer, that is to say, 
the action of unit current on the needle; @ is the 
angle of impulse or swing ; 7 is the duration of the 
infinitely small oscillations. In the second method 
the induction on the frame was produced by the 
inversion of a neighbouring current. Calling I the 
inducing current, M the coefficient of mutual induc- 
tion of the circuits, the resistance of the induced 
circuit is 
—9 Lg) * 
R=2M ;. <e 
where the other letters mean the same as above. 
The apparatus was installed in the Pavilon Frangais 
in the park of the Trianon, which the Minister of 
Public Instruction and Fine Arts placed at the dis- 
posal of the Commission. More than fifty complete 
series of observations were made, each occupying 
from two and a half to three hours. The resistance 
of the circuit was compared each time with that of 
a standard B.A. unit ; the general mean came out 


1B. A. unit=0.9861 ohm. 


To evaluate this resistance with the column of mer- 
cury, four tubes of 1 square millimetre in sectional 
area were prepared and chosen of a length which gave 
them, when filled with mercury, sensibly the same 
resistance asthe B. A. standard. Each was carefully 
calibrated at the International Bureau of Weights 
and Measures, and filled with mercury in a vacuum, 
then compared with the B. A. unit at the ordinary 
temperature, and in melting ice. Experiment, 
however, showed that filling in air did not appre- 
ciably affect the electric resistance nor the weights 
relative to calibration. Correction for the end re- 
sistances was made by Lord Rayleigh’s formula, 
which was directly verified by cutting a tube into 
several sections, connected together by vases with 
large openings, and determining the variation of 
resistance produced by each section. Very con- 
cordant measures of the four tubes give the result 
that 
1 mercurial unit=0.95374 B. A. unit. 
Hence 
1 mercurial unit =0.9405 ohm. 
It follows that the length of a column of mercury 
at zero Centigrade, and 1 square millimetre sectional 
area, which represents the value of an ohm, is 
1063.3 millimetres. At the same time the com- 
missioners from an attentive study of the results, 
and in applying some extra corrections, are of 
opinion that the length 1063 is perhaps a little too 
high. 
CoLovuRED IMPRESSIONS. 

Dr. E. L. Nichols has made a careful series of 
experiments on the duration of colour impressions 
on the retina. Plateau made a number of experi- 
ments on the same subject, and his results are given 
in the following Table : 

Total Dura- 


Gonoktte Undimmed Dura- 


Colour of the 


Object. Image. tion of the Image. 
seconds, seconds. 
White 0.35 0.00796 
Yellow 0.35 0.00798 
Red 0.34 0.00966 
Blue 0.32 0.01229 


Mr. Nichols’ study of the duration of colour impres- 
sions produced by different portions of the spectrum 
confirms, in the main, these results of Plateau 
obtained with a revolving coloured disc. The 
spectrum employed by Mr. Nichols was that given 
by an ordinary one-prism spectroscope giving a 
fairly pure spectrum of white diffused daylight, the 











Frauenhofer lines being well marked. A black 
disc 240 mm. in diameter, with four narrow open 
sectors 5 mm. each in width, was rotated before the 
slit of the spectroscope at the rate of two or three 
revolutions per second. He found that the per- 
sistence of the retinal image produced in this 
manner is a function of the wave-length producing 
it, being greatest at the ends of the spectrum and 
least in the yellow. It decreases as the intensity of 
the ray producing the image increases. The rela- 
tive duration of the impression produced by diffe- 
rent colours is not the same for all eyes. The 
duration of the retinal image is in inverse order to 
the luminosity of the colours producing it. This is 
shown by Frauenhofer and Vierordt’s results given 
in the following Table : 


Relative Luminosity of the Spectrum. 


Frauenhofer. Vierordt. 
Red (B)... 32 Red (B)... 22 
Orange(C) _... 94 Orange (C) 128 
Yellow(D) ... 640 Yellow(D) ... 780 
Yellow (DtoE) 1000 Yellow(DtoE) 1000 
Green (E) .. 480 Green (E) a. ae 
Blue-green (F)... 170 Blue-green (F) 128 
Blue (G) ae 31 Blue (G aa 8 
Violet (H) 5.6 Violet (H) 0.7 


Each wave length of the visible spectrum pro- 
duces three primary impressions, red, green, and 
violet, of which green disappears most rapidly, and 
violet isthe most persistent. On the different rates 
at which these impressions die away depend toa 
great extent the subjective tints of moving objects. 
The duration of the retinal image depends on the 
length of time during which the eye has been ex- 
posed, being very long after short exposures and 
approaching a definite finite minimum value as the 
exposure increases. 





THE PHYSICAL SOCIETY. 

AT the meeting of the Physical Society on Saturday 
last, the 8th inst., Professor Ayrton in the chair, Mr. 
Kavargee was elected a member of the Society. Professor 
F. Guthrie read a paper on ‘* Certain Phenomena attend- 
ing Mixture.” In a previous paper Dr. Guthrie had 
noticed the increase of volume attending the separation 
of triethylamine and water effected by heat. The present 
paper is an account of a more thorough examination of 
this and allied phenomena. Experiments conducted with 
a number of different liquids showed that mixtures can 
be arranged in two distinct classes. Of the first a mixture 
of water and ether is an example ; when shaken up toge- 
ther they mix, heat is evolved, and a diminution of bulk 
takes place. If any excess of ether present is poured off 
and the lower clear liquid heated in a sealed tube, it be- 
comes turbid owing to the separation of the ether. This 
is accompanied by an increase of bulk and absorption of 
heat. ‘Triethylamine and water and diethylamine and 
water are mixtures belonging to this class, the tempera- 
ture of separation is a function of the ratio in which the 
two liquids are present. A typical case of the second 
class is a mixture of alcohol and bisulphide of carbon. 
These mix with one another in all proportions above 
0 deg. C. with increase of bulk and absorption of heat. 
Upon being cooled to about —17 deg. C. they separate. 
The separation of a mixture of ether and water and 
of a mixture of alcohol and the bisulphide was shown. 
In these cases the action is regarded as a chemical 
one, and generally an excess of one liquid or the 
other is present. To determine the combining proportions 
two methods were used. In the first a number of mix- 
tures of the same two liquids in different proportions 
were taken, and the rise or fall of temperature produced 
by their mixture measured. When this was a maximum 
there might be assumed to be no ‘‘ dead matter” present. 
In the second method, which is more delicate but more 
laborious, and which was used when the approximate 
combining proportion had been found by the first, the 
change of volume produced by mixture wa; noted ; when 
this increment is a maximum the liquids are present in 
their combining proportions. These experiments gave 
very concordant and definite results ; for example, the 
molecular compound of ether and carbonic sulphide is 
represented by the formula CyH,,0, 2CSe, and that of 
ps a a and carbonic sulphide by CHCl],, CS. <A 
striking confirmation of this view is afforded by the 
behaviour of the vapour tension of a mixture. The tem- 
perature being constant, if the vapour tension be plotted 
with the percentages of the more volatile liquid as 
abscisse, the curve is, fur a mixture of two liquids which 
have no chemical action upon one another, as the iodide 
and bromide of ethyl, a straight line. For ordinary mix- 
tures, however, this is not the case. A curve is obtained 
in which there is observable at a certain point an irregu- 
larity. The corresponding abscissz indicates the molecular 
combination found by the previous experiment. 

Dr. C. R. Alder Wright read a paper by himself and 
Mr. C. Thompson on ‘Voltaic and Thermo-Voltaic 
Constants.” Ina former paper the authors had stated 
that in acell set up with two metals immersed in pure 
solutions of their corresponding salts, a given increment in 
the strength of the solution surrounding the metal ac- 
quiring the higher potential, causes an increment (a) in 
the electromotive force set up (e), while an increment in 
the strength of the other solution causes a decrement (5) in 
the electromotive force. This law is now substantiated ; 
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it is however found that for dilute acids instead of me- 
tallic saits (6) may be negative. The authors also find that 
it is possible to represent the electromotive force of a cell 
by the difference of two quantities which they term the 
voltaic constants. These are quantities one relating to 
each plate and its surrounding liquid. The voltaic 
constant of a metal and aliquid is a function of the nature 
of the metal surface, the strength of the solution, and the 
temperature, but is independent of the opposed plate and 
its liquid; it is practically defined as the electromotive 
force set up when opposed to a zinc plate in a solution of 
the corresponding zinc salt of the same molecular strength. 
The authors further conclude that the electromotive 
force of a given combination usually stands in no simple 
relationship to the chemical action taking place in the cell, 
but that it may be expressed by the sum of the mechanical 
equivalent of the chemical action per electro-chemical 
equivalent, and the difference of two quantities, one 
being related to each metal and its surrounding liquid 
and being constant for that metal and liquid termed 
thermo-vo]taic constants. This thermo-voltaic action 
may act with or against the chemical action in producing 
electromotive force. In some cases, asin that of a cell 
composed of iron in ferrous sulphate, and cadmium in 
cadmic sulphate solutions, the electromotive force is 
against and greater than that produced by chemical 
action, consequently the cell works backwards with ab- 
sorption of heat. At the close of the paper Professor 
Ayrton and Dr. Guthrie remarked upon the apparent 
exception here shown to the second law of thermody- 
namics, 








TRIAL TRIPS AND LAUNCHES. 

On Thursday, the 6th inst., Messrs. Russell and Co. 
launched from their Kingston shipyard, Port-Glasgow, a 
beautifully-modelled iron sailing ship of 1116 tons gross 
register. She is named the Morecambe Bay, and was 
built to the order of Messrs. Hatfield, Cameron, and Co., 
of Glasgow, and is intended for their “‘ Bay ” Line. 





Messrs. Hutson and Corbett, on the same day, launched 
from the Grangemouth Shipbuilding Yard, lately owned 
by Messrs. Dobson and Charles, a steel screw steamer 
named the Ituna, a vessel measuring 160 ft. by 25 ft. by 
12 ft. She has been built from designs, and under the 
superintendence of Captain Waters, for the London and 
Solway Steamship Company, for trading between London 
and Silloth, and is being fitted by the builders with en- 
gines and boilers, 





On the following day Messrs. W. Simons and Co., 

nfrew, launched a new iron screw dredge of 600 tons, 
fitted with engines indicating 350 horse-power, and pro- 
vided with machinery designed for dredging to a depth 
of 32 ft. She has been built for the Aberdeen Harbour 
Commissioners under the direction of their engineer, Mr. 
William Smith. This is the second dredger built for the 
same owners by Messrs. Simons and Co, The first was 
built in 1870, and after thirteen years of hard work she 
was accidentally sunk, then raised and restored, and last 
month she was sold for a sum equal to the original con- 
tract price. 





Messrs. W. Dobson and Co., Low Walker, Newcastle- 
on-Tyne, have launched a steamer built to the order 
of Mr. F. 8. Hockaday, of Newport. Her dimensions 
are: Length, 160 ft.; beam, 23 ft.; and depth of hold, 
11 ft. ; carrying capacity about 500 tons. She will 
fitted with engines of 10 horse- power, supplied with 
steam from a a steel boiler working to 85 Ib. pres- 
sure, by Messrs. Wigham, Richardson, and Co., Neptune 
Works, Newcastle. The steamer was designed by Mr. 
M. W. Aisbitt, of Cardiff and Newport, and on leaving 
the ways she was named the Delabole, by Miss Robson, 
of South Shields. 








FOREIGN AND COLONIAL NOTES. 
Baltimore and Ohio Railroad.—The approaches to a new 
Baltimore and Ohio Railroad bridge over the Monongahela 
at Glenwood are being constructed. The approach on the 
north side will be in the shape of a Y, and it is being built 
of timber with heavy stone foundations, 


Dunedin and *Anderson’s Bay.—There™ is a project on 
foot for establishing a steam ferry between Dunedin and 
Anderson’s Bay. The projectors have applied to the 
Otago Harbour Board for permission to cut a channel 
from the Portobello-road Bridge to the shore at Ander- 
son’s Bay, and to have an exclusive right of using the 
channel when formed. 


Western Australia.—Mr. Hordern’s proposed railway 
scheme from Beverley to Albany is progressing favour- 
ably. At Fremantle the adoption of Sir  € Coode’s minor 
scheme for harbour works is being agitated. 


Silverton.—Mr. C, S. Wilkinson, Government geological 
surveyor of New South Wales, has returned from an 
official inspection of the Silverton district. The report 
which he will furnish his Government is in accord with 
the statements published from time to time as tc the 
ye — permanence of the discoveries made in the 

istrict. 


A South Australian Dredger.—The dredger Kooringa, 
which is the largest vessel yet built at Port Adelaide, was 
launched on Friday, August 8. It is estimated that a 
saving of between 20007. and 3000/. will be effected by 
having the vessel built in South Australia. 


American Locomotive Building.—There are now in the 
United States, sixteen locomotive works, not including 
shops owned by railway companies. Pennsylvania has 
five works, New Jersey and Massachusetts three each; 
New York, two; and Rhode Island, New Hampshire, 





and Maine one each. These works give employment to 
14,000 men, and every year turn out about 2600 loco- 
motives, 


Gas in Paris—The revenue collected by the Parisian 
Company for Lighting and Heating by Gas in the first 
eight months of this year amounted to 1,756,278/., showing 
an increase of 1.54 per cent., as compared with the corre- 
sponding period of 1883. 


American Portable Forges.—The Buffalo Forge Com- 
pany is yong erg an order for portable forges to be for- 
warded to Turin and Odessa. Some forge appliances 
have also been recently supplied to the Canadian Pacific 
Railw ay Company for use at Winnipeg, Manitoba. 


Breaking up a Monitor.—The once famous monitor 
Roanoke, built at a heavy expense by the United States 
Government, is now being broken up at Marcus Hook, on 
the Delaware. The vessel was sold recently to Mr. E. 
Stanard, of Westbrook, Connecticut, for 40,000 dols. 


The German Iron Trade.—The blast furnaces of Upper 
Silesia have now attained an output of 35,000 tons per 
month. 

Great Northern Telegraph Company.—The number of 
messages which passed over the lines of the Great Northern 
Telegraph Company in the first nine months of this year 
was 905,782, as compared with 913,708 in the correspond- 
ing period of 1883. The revenue collected by the com- 
pany in the first nine months of this year was 208,680/., 
= compared with 191,877/. in the corresponding period of 


Madrid, Saragossa, and Alicante Railway.—The expen- 
diture made on capital account by this undertaking 
amounted at the close of 1883 to 22,246,1197. The divi- 
dend paid upon the share capital for 1883, after provision 
had been made for all fixed charges, was at the rate of 
48 per cent. per annum. 


Coal in Spain.—The value of the coal imported into 
Spain in the first half of this year was 615,720/., as com- 
pared with 532,405/. in the corresponding period of 1883. 


Belgian Mechanical Industry.—We learn that the Acoz 
Forges Company has contracted to supply the ironwork 
required for a number of bridges which the Dutch Indian 
Government is about to erect in Java. 


Spanish Iron Minerals.—The exports of iron minerals 
from Bilbao, in the first eight months of this year amounted 
tu 2,126,866 tons. The corresponding imports in the 
corresponding period of 1883 were 2,368,397 tons. 


Another Spanish Ironclad.—The Terrenoire Works have 
just received an order for the steel plates and bars re- 
quired in the construction of a Spanish ironclad. 


South Australian Mechanical Industry.—A deputation 
representing the unemployed of Adelaide waited recently 
upon Messrs. Bray and Fox, the two city members, and 
asked them to urge upon the South Australian Govern- 
ment the advisableness of getting all the railway rolling 
stock uired in the colony made within its borders. 
Messrs. Bray and Fox both expressed their sympathy 
with the proposal to protect colonial industry. 


‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 
Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT SPECIFICATIONS PUBLISHED 
UNDER THE ACT OF 1883. 

The number of views given in the a Drawings is stated 
in each case after the price; where none are mentioned, 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed toH. READER LACK, Esq 
ho date of he chaerteemnent of the opt ofa plete spe- 
cification is, in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the opt of a yplet céfication, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grownds mentioned in the Act 


STEAM BOILERS. 


633. F. D. Rose, Lanc. Construction of 
Steam Boil (6d. 














Flixton, 

4 Figs.) January 4, 1884.—The flue 
tubes of internally-fired boilers are formed with one or more cor- 
rugations which graduate from a maximum amount at the top of 
the flue to a plain plate, or nearly plain plate, at the bottom. 
(Sealed July 22, 1884). 


874. T. Calverley, Burnley. Stationary Steam 
Boilers. (4d. 3 Figs.) January 7, 1884.—An additional flue is 
placed longitudinally through the boiler from end to end in such 
manner as to displace the greater bulk of water below the ordi- 
nary double flue. Two mud or manholes are provided one on 
each side of the additional flue. (Accepted October 14, 1884). 


3353. E. H. Nicholson and A. T. Allcock, Newark- 
on-Trent. Steam Boilers. {[4d. 7:Figs.] February 15, 
1884.—The boilers are made in sections for transport ; each sec- 
tion consists of two subsections. The lower subsection is made in 
two parts bolted together by a face joint and furnished with — 
and lower tubeplates through which run the fire tubes. The 
upper subsection is also made in two parts bolted together by a 
face joint and the lower part’only is provided with a tubeplate 
carrying ‘‘ Field’s tubes.”4 The two subsections are connected 
together by a water tube secured by lock nuts to the tubeplates 
and may be furnished with an inner circulating tube. The lower 
subsections of a complete boiler are connected together by a 
water pipe and the upper subsections by a steam pipe. The fur- 
nace may be arranged under one lower subsection, the gases 
passing up through the fire-tubes and to the second section down 
the fire-tubes of its lower subsection to the flue. In a modifica- 
tion the subsections are com: in three pieces consisting of a 
barrel and two end oye connected by face joints. Both sections 
are fitted with Field tubes, the gases. passing along the bottom 
of all the lower subsections and then back between the sub- 
sections. (Sealed May 20, 1884). 





4710. H. J. Haddan, London. (2. Stewart and F. Watts, 
Illinois, U.S.A.) Cleaning Steam Boilers. (4d. 3 Fiys.) 
March 11, 1884.—A pipe is provided at the bottom of the boiler, and 
runs longitudinally inside it. The rear end of this pipe is closed, and 
at frequent intervals along it nipples are fixed bevelled on the inside 
toan edge. Outside the boiler an escape valve is fixed upon the pipe, 
andcan be opened fully and closed, allowing a rush of water 
through the pipes, and then stopping the rush, thus vibrating the 
contents of the boiler which, with the agitation, will cause all 
scale and sediment to break off the boiler and be carried against 
the nipples and broken up. (Sealed June 20, 1884). 


8349. J. _H. Truin, Sunderland. Lap-Rivetted 
Joints for Boilers. [6¢d. 2 Figs.) May 28, 1884.—An accu- 
rately formed wedge-shaped filling piece is inserted at the double 
lap, which is rivetted through the filling piece, in lieu of forging 
or fastening the plates to close the outer and inner plates together 
where the intermediate plate terminates. (Accepted September 


23, 1884). 
11,105 L. and C. Steinmuller, Gummersbach, Ger- 
. Steam erators. [6d. 12 Figs.) August 9, 
1884.—The boiler comprises two wrought-iron chambers A and B. 
The lower chamber B consists of two chambers C connected to- 
gether by a number of tubes D and to the chamber A by con- 
nections; FG. The: part'B is entirely filled with water, which 
reaches to about the middle of the chamber A, The connection F 
rises within the part A to slightly above the water level, and is 














covered by arectangular box along which the steam passes, and the 
connection G terminates at the bottom of A; the water rises and 
gives off its steam at F, the steam passing along the box H, 
which is open at the right-hand end, andis thoroughly dried. Plates 
arranged to form a serpentine passage may be fitted to the box H, 
and are provided with holes for the escape of the water. The water 
pranchvael of its steam becomes heavier, and descends by the connec- 
tions G, causing a very effective circulation. Openings are provided 
in front of the chambers C for removing any of the tubes. (Accepted 
September 9, 1884). 


12,416. A. W. L. Reddie, London. (W. Craig. Brooklyn, 
N.Y., U.S.A.) Ge up Steam in Steam Boilers. 
[6d. 2 Figs.} September 15, 1884.—The method consists in first 
simultaneously circulating and heating the water in the main 
boiler before the fires are lighted in the furnaces by a current of 
steam from a supplementary boiler, whereby the water is drawn 
from one part of the main boiler, heated and discharged into 
another part, and in starting the fires in the furnaces after the 
water has become so uniformly heated as to greatly lessen 
the liability of strain due to unequal expansion by the heat of the 
fires. (Accepted October 17, 1884). 


FEEDING STEAM BOILERS. 


481. H. J. A.Bowers, London. Purifying the Feed 
Water of Boilers, &c. (6d. 4 Figs.) January 3, 1884.— 
The feed water passes from the feed pump to a large pipe in the 
steam space of the boiler, where the water deposits any impurities. 
The water then passes to the top of a separator outside the boiler 
comprising two vertical chambers connected to a lower vessel 
tapering downwards to a small outlet provided with a blow-off 
cock. 


7647. A. Mayhew, London. Automatic Boiler 
Feeders. (6d, 5 Figs.) May 13, 1884.—The construction of 
the apparatus is clearly indicated in the annexed engraving. The 
action is as follows: The steam in rising commences to blow 
through the pipe F, and rise up outside the valve G, through the 
passage H, and air release valve L; when a small pressure is 
attained it raises the valve G and closes the passage for the steam. 
The pressure then forces the water from the boiler through the 
pipe O into the chamber E, and the cold water in E is forced 














through the pipe N past a weighted valve X into the passage H, 
and a small quantity is forced past the valve P into the cylinder 
A until it reaches the ball valves M, which are raised to their 
seats, closing the air release valves, and raising the water in the 
apparatus to boiler pressure. Supposing the boiler requires 
water, i.¢., when its level is below the foot of the pipe K, steam 
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yagses in by the pipe K, and the increase of pressure due to the 
difference between the weights of the water and of the steam forces 
the valve J to descend into the valve G ; steam then passes in and 
coming in contact with the water allows the water to fall through 
the cylinder A, and through the delivery valve D to the boiler. 
When the steam reaches the base of the cylinder A it comes in 
contact with the water in the annular chamber as the base of the 
cylinder, and its partial condensation raises the valve G to its seat, 
carrying with it the valve J, and water is forced up from the boiler 
through the pipe O forcing injection water in E into the cylinder, 
condensing the steam, and creating a vacuum which draws in 
water through the suctionC. When the water reaches the pipe 
K the boiler pressure keeps the valve G to its seat, and the above 
operation is repeated. (Sealed August 15, 1884). 


11,661. H. H. Lake, London. (4. I. Nott, Chicago, Ill., 
U.S.A.) Purifying Water for Use in Steam Boilers. 
(6d. 3 Figs.) August 26, 1884.—Carbonic acid and bicarbonate of 
lime are extracted from the water by placing burnt lime ina recep- 
tacle before reducing it to a hydrate and causing the entire etream 
or body of water to be purified to flow under pressure through the 
receptacle and through the lime and afterwards subjecting the 
stream to filtration. (Accepted September 26, 1884). 


12,108. H. J. Haddan, London. ((. Miles, Wellesley 
Hills, Mass., U.S.A.) Returning the Exhaust Steam of 
Steam Engine Cylinders to the Boiler. (4d. 1 Fig.) 
September 6, 1884.—An auxiliary boiler generates steam at a 
higher pressure than that of the main boiler, such pressure being 
utilised for forcing exhaust steam into the main boiler by means 
of aninjector. (Accepted October 10, 1884). 


STEAM BOILER FURNACES. 


85. R. H. Hepburn, London. Supplying Air and 
Steam to Furnaces to Cause more Perfect Combus- 
tion. (6d. 4 Figs.) January 1, 1884.—The apparatus is con- 
structed with one common steam chamber to supply a series of 
nozzles and acorresponding series of compartments, the compart- 
ments having openings for the entrance of air thereto, and for the 
discharge of the steam and air therefrom into the furnace, the 
whole apparatus, except the nozzles, being cast in one piece. (Ac- 
cepted October 17, 1884). 


634. F. D. Rose, Flixton, Lanc. Mechanical Stokers 
for Furnaces. [6d. 4 a January 4, 1884.—A cylinder 
perforated through a part or the whole of its length and provided 
with an opening in its periphery near its far end for the deposit of 
ashes is mounted and revolved within the furnace and has an 
opening at the front end for the pu: e of feeding the same. The 
cylinder is composed of fireclay or of iron bars and is formed with 
a web or Archimedean screw on its outer surface for withdrawing 
the ashes resulting from combustion. (Sealed May 20, 1884). 


1878. L. Breghe, Dresden, Germany. Steam Boiler 
Furnaces, [6d. 4 Figs.) January 22, 1884.—The fuel is first 
charged onan inclined grate formed in steps on which it is heated 
before being burnt on the main horizontal grate. The spaceabove 
the incllned grate is covered by an inclined vault forming an in- 
clined e for heating the air, and directing it downwards on 
to the burning fuel on the horizontal grate. An iron frame door 
is fitted between the two grates in which are arranged two kinds 
of blind or louvres disposed preferably horizontally and vertically, 
and serving to regulate and distribute the entering air. A tip- 
ping box is mounted on an axis above the inclined passage, and 
serves to receive fuel which is charged to the inclosed grate by 
tipping the box. Under the horizontal grate is a rake, the teeth of 
which pass between the firebars, and which is moved to and froat 
suitable intervals, (Accepted October 10, 1884). 


2763. J. Sawyer, London, for Steam 
Boilers. [4d. 2 Figs.) February 5, 1884.—A cast-iron bottom 
dead plate projects slightly beyond the front of the boiler, and 
above it is fixed a top dead plate, the front ends of the firebars 
resting on the bottom dead plate and between the two plates, 
which are rivetted or bolted to the front of the boiler. The back 
ends of the bars rest on a plate cut away to allow air to enter 
behind the firebars and bolted to an upright g's at the back of 
the furnace. Another plate projects from the bridge over the 
ends of the bars, a space being left for the passage of a certain 
quantity of air to combine with the carbonic oxide near the 
bridge. The upper surfaces of the bars are notched, and the front 
ends are so fitted that every alternate bar is fixed and the interme- 
diate bars movable longitudinally, that the alternate bars are 
movable in opposite directions longitudinally, or that each bar is 
movable independently longitudinally. (Sealed May 13, 1884). 


8,681. O.Imray, London. (J. Ferrando, Genoa). Fur- 
naces of Steam erators. (6d. 3 Figs.) June 6, 1884. 
—The firebars of furnaces for burning small coal are more or less 
oblique in respect to the longitudinal direction of the axis of the 
furnace. The ashpit is closed, and ings or p ges in the 
firebars replace the ordinary openings between the bars. The fire- 
bars are cooled by means of steam or other gases except air, or by 
mixtures of gases and liquid. Suction may be applied to the 
chimney and pressure under the firegrate to increase the draught. 
(Accepted October 14, 1884). 


ate. C. A. Knight and G. W. Thode, Glasgow. 
between the tubes in the front section of boilers with inclined 





es. (id. 4 Figs.) July 26, 1884.—The spaces 

















water tubes are filled so as to form a series of regenerators. Flues 
or passages are provided at one or both sides of the series of tubes. 
Referring to the illustrations, the front section of the tubes imme- 








diately over the firegrate of the boiler is filled with refractory 
blocks C', preferably made hollow. The gases generated by the 
burning of fresh fuel on the grate, and whose temperature may be 
below the ignition point, are, after admixture with air, highly 
heated in passing through the flues a, complete combustion being 
effected. (Sealed October 28, 1884). 


10,289. T. E. Gna, Nottingham. Firebars. [4d. 
8 Figs.) July 18, 1884.—The bar is formed with an air tube, and 
has its faces chilled. The molten metal is cast round a wrought- 
iron tube forming the air tube and with metal plates forming the 
faces of the bars. The air passing through the tubes serves to 
ise) them cool and to consume the smoke. (Accepted October 7, 


STEAM BOILER FITTINGS. 


626. T. Foster, Manchester. Safety Valves. [6d. 
3 Figs.) January 4, 1884.—The safety valve has an upper valve 
seated on a lower one; the lower valve has a flange or broad 
face on its upper end which is coincident with the path of the 
steam as it issues from the lip of the upper valve. Referring to 
the illustration, the lip of the upper valve A rests upon a loose 
seating B forming a lower valve, and resting upon a seating C 
secured to a stand-pipe. The valve Bis made in the form of a 
short tube with a flange b b' at itsjupper end, the portion b! coin- 
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ciding with the path of the steam. The entire load upon the 
lower valve is thus reduced during the whole time that the issuing 
steam sweeps its upper face. An annular ring F may be attached 
to the guides H for the purpose of assisting in preventing the 
steam as it issues from the lower valve striking the underside cf 
the flange b'. The tube K secured to the flange b supplies the 
upper valve with steam. M M and L L are guide ribs, and P are 
annular weights for loading the valve. Slightly modified forms 
of valves are shown. (Accepted September 23, 1884). 


1484, A. M. Clark, London. Ne Brown and C. W. 
Johnston, Philadelphia, U.S.A.) F -Water Regulator 
and Lower Water Alarm for Steam Boilers. (6d. 
3 Figs.) January 15, 1884.—A feed-water regulating cylinder and 
a lower water alarm cylinder are arranged on opposite ends of a 
lever whose fulcrum is supported at the end of a second lever, and 
counterbalanced by weights. The feed-water cylinder is arranged 
at about the ordinary water level and connected at the top and 
bottom by flexible pipes respectively with high-water level and 
low-water level. The alarm cylinder is connected at the top and 
bottom by flexible pi to the boiler at a dangerously low-water 
level. Asthe level of water in the regulator cylinder varies with 
the water in the boiler, the alarm cylinder being always full of 
water, the first lever is turned in one direction or the other, and 
operates on the water supply. When the water falls below the 
dangerous level, both cylinders will be emptied of water and the 
second lever will be a and by a wire connection operate 
the lever of a steam whistle. (Accepted September 16, 1884). 


PACKINGS, 


640. F.C. Bell, London. Packing for Valves and 
Joints, (4d. 3 Figs.) January 4, 1884.—Sheet india-rubber is 
faced on each side with asbestos cloth saturated with caoutchouc 
or other gum, and caused to adhere to the india-rubber by means 
of a solution of india-rubber. (Accepted October 17, 1884). 


2389. A. L. Normandy, London. Asbestos Pack- 
. [2d.] January 30, 1884.—The asbestos paper, millboard, or 
cloth is saturated with a substance capable of preventing moisture 
affect the joint made with the asbestos. Boiled oil, grease, wax, 
liquefied stearine, or paraffin, red or white lead, driers, thin paint, 
varnishes, solutions of india-rubber or gutta-percha, resins, tars. 
pitches, or asphaltes, alone or mixed more or less together, may be 
employed. The asbestos may be heated to a temperature which 
will destroy all organic matter and afterwards be submitted to the 
action of the saturating material. (Sealed May 9, 1884). 


STEAM ENGINES. 


6080. D. A. Cormack, Leith. Compound Surface 
Condensing Steam Engines, [6d. 2 Figs.) April 8, 1884. 
—The two cylinders are in one casting placed side by side upon 
one column which is cast hollow to form a vacuum chamber. 
The steam supply is controlled by one slide valve having ports 
corresponding to those in the cylinder face which are seven in 
number ; the three centre ports lead to the condenser ; the two 
ports adjacent to these three, one on either side, open to the low- 
pressure cylinder, and the extreme top and bottom ports open to 
the high-pressure cylinder. The cranks are placed opposite to 
each other, and the steam in the first instance is admitted over 
the end of the slide valve into the high-pressure cylinder, and 
steam escapes from the opposite end of the high-pressure cylinder 
into the opposite end of the low-pressure, direct through a pas- 
sage cast in the slide valve. The line of the valve face is parallel 
to the crankshaft. For marine engines Chapman’s air extractor 
is connected with a cond placed outside the hull of a vessel, 
and having its hot-well and suction also placed outside. The 
tubes of the condenser may be enclosed in a chamber within the 
hull, but in direct communication with the sea. (Accepted Sep- 


tember 12, 1884). 
7378. W. Murdock, G ow. Operating the 
Governing Valves of Motive Power Engines. [6d. 7 
Figs.) April 3, 1884.—This refers to Specification 5877 of 1884, in 
which is p asec ber an arrangement of governor valve in which a 
hollow cylindrical rotating valve is fitted within a cylindrical 
rotating shell, helical ports being cut in both, so that when such 
ports are over each other steam may pass through to or from the 





admission and exhaust ports of the governor cylinder, and when 
the cylindrical valves are moved on each other the helical ports 
close and shut off communication with the cylinder ports. Both 
valves are rotated together, the one being driven by the main 
engine and the other by a small engine at a constant speed. In- 
stead of the small engine, this valve is now driven by a centrifugal 
or other governor. Referring to the illustration, the spindle A is 
driven by a belt and pulley A! from the main engine, and the 
hollow spindle B has keyed on it the governor casing J, driven 
from the pulley Al by means of ball levers j and studs or pins j!, 
The two valve spindles rotate together, but according as the 
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velocity of rotation increases or diminishes, ball levers j, pivotted 
to the casing J and the studs j’, will fly out against the resistance 
of springs or be forced in towards the centre by the springs and 
the relative positions of the two spindles will be changed, and the 
valves a 6 will turn, the one on the other, and regulate the admis- 
sion of steam to the governor cylinder D. The governor may be 
applied to a throttle valve as in the before-mentioned specification, 
which may be cylindrical, conical, or of disc form. (Accepted 
September 23, 1884). 

7955. E. C. Peck, Old Charlton, Kent. Slide Valves. 
(4d. 6 Figs.) May 20, 1884.—The valve is of cylindrical or of 
partly cylindrical form and has two working faces, one of the 
ordinary D type and the other of the Worthington type. Refer- 
ring to the illustrations, the valve atone part, B, of its circumfer- 
ence is of the ordinary D type. The recesses C D in another part 














are separated from the recess B by a plain part H of the casting 
slightly wider than the width of the ports, as shown in Fig. 2. By 
turning the valve by means of a lever, so that the recess B, 
instead of two recesses C and D, comes opposite the cylinder ports, 
the engine will be reversed. The valve may work in any inter- 
mediate position between these two. (Accepted October 3, 1884). 


8130, C. J. Galloway and J. H. Beckwith, Man- 
chester. ger or Engine Valves. (6d. 
3 Figs.) May 23, 1884.—This relates to gear of the type de- 
scribed in Specification 2439 of 1876, The two slides of the engine 
are uel Gen eccentrics fixed on the crankshaft, and each 
has a trigger gear. Referring to the illustration, a three-armed 
lever E is pivotted on the ends of the arms D carrying the trigger 
plate, and one of its arms jointed to a horizontal arm F, having 
in its end an inclined curved slot. The sleeve of the governor is 








linked by a rod g to an upright arm h on a rocking shaft from 
which projects an arm H iinked to F, which is thus made to rise 
or descend according to the speed of the engine. A pin engages 
in the curved slot, and is carried at the top of a post K, fixed on 
the eccentric rod. This pin, besides a reciprocating movement 
due to the eccentric, has an additional movement due to the 
angular attitude which the eccentric takes during its stroke, and 
this movement is communicated through the arm F to the lever E, 
Rollers on the lever moving along fixed guides become its fulcrum. 
and in being canted it raises the arm D and its trigger plate dis- 





engaging it from the catch plate M on the slide rod, and so re- 
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leasing the slide, permitting it to make its back stroke. The 
governor, as will readily be seen, determines the point of disen- 


gagement. (Accepted September 23, 1884). 
10,097. M. W. Hall, Brooklyn, N.Y., U.S.A. Duplex 
team Engines. [6d. 10 Figs.) July 12, 1884.—E: cy- 


linder is adapted to control the valve of the other cylinder. Figs. 1 
and 2 show longitudinal and transverse sections of the cylinders, 
and Fig. 3 is a diagrammatical view of the valves. Referring 
especially to Fig. 3, the operation is as follows: Steam enters 
the cylinder C through the port c!, and drives the piston D to 
the right. When the piston reaches nearly the end of its stroke 
it uncovers the port 7, and live steam passes through it, the 
groove m! in the valve H, into port j', and by the passage n! to 
the chamber /! of the steam chest J), forcing the plunger I' and 
valve Ht! into the itions shown, the steam in the chamber / at 
the other end of the plunger I' escaping by the passage n, port j, 
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groove m in the valve H, and passage K to the exhaust d! from the 
cylinder C. The valve H! in this position also admits steam 
through the port ¢ to the cylinder C' and starts the piston D! 
(which has been at rest) on its leftward stroke. When this 
piston uncovers the port 7 no effect is produced, this port being 
closed by the valve H'. When it uncovers the port i steam will 
passin asimilar manner to that above described to operate the 
plunger I and valve H to the left, and thus admits steam to force 
the piston D on its leftward stroke. The plungers are cushioned 
at the ends of their stroke by means of a groove ¢t which admits 
steam behind the piston of the plungers I. Fig. 4 shows a modi- 
fied construction in which the passages nn! are used only for 
conducting the live steam to move the plungers II!, The exhaust 
is led away by additional passages u ul. The slide valves may 
be replaced by piston valves. (Sealed October 28, 1884). 


10,937. H. H. Westinghouse and A. G. Brown, 
Pittsburg, and H. Tabor, Allegheny, Penn., U.S.A. 
fteam Engines. [6d. 15 Fiys.) August 5, 1884.—This re- 
lates to steam engines of the class having two vertical single- 
acting cylinders, the pistons of which are c ted pposit 
crank-pins, and are governed by a common distribution valve. 
Fig. 1 is a vertical longitudinal central section, and Fig. 2 is a ver- 
tical section on the line x 2, Fig. 1. The eccentric 21 working the 
common distribution valve is provided with a slot so that it can 
move transversely of the shaft 4, and is pivotted, by means of an 
arm 23 on it, to a pin 24 fixed in a governor disc 25 secured to one 
of the inner crank arms, and carrying a centrifugal governor. A 
pair of weights 26 are pivotted to the disc 25, and connected bya 











link 28, the ends of which are journalled on pins fixed to the 
weights, one between its pivot and the weight, and the other be- 
yond the pivot. The centrifugal action of the weight is resisted 

y springs. A link 29 is coupled at one end to a pin on one of the 
weights, and at the other toa pin on the eccentric, which is, by 
movement of the weights, moved transversely to the crankshaft 
upon its pivotted arm as a centre. The distribution valve is 
formed with upper and lower pistons 38 and 89, the upper piston 
being larger than the lower, so that the steam pressure tends to 
balance the weight of the parts. The pistons 38 and 39 are packed 





with rings, and are formed with circumferential grooves on their 
steam sides, the opposite sides being open to the exhaust through 
the centre of the valve, soas to hold the rings to their seats. Each 
cylinder head is provided with a relief plate driven or screwed 
into the body of the cylinder head against a shoulder, and a groove 
is formed in the plate to reduce its strength so as only to main- 
tain the maximum working pressure, and so prevent damage 
from priming or water in the cylinders. In order to provide for 
the escape of water from the cylinders, small ports uncovered by 
the pistons when at the lower extremities of their stroke lead 
to the exhaust 15. A drain pipe 47 passes from the exhaust pipe to 
the crank case, and by discharging condensed water maintains 
the lubricating mixture of oil and water ata proper level in the 
case. The journals of the crankshaft are tapered from their 
inner to their outer ends, and rotate in cylindrieal bearings pro- 
vided with Babbitt metal bearings. Chambers for the recepti 

of oil are formed in the ends of the journals by caps fitting over 
the shaft. Rings rotating with the chamber force the oil passing 
along the shaft into the chambers, from which it is returned by 
passages 56 to the crank case. An oil reservoir 58 is provided 
with oil feed pipes having regulating cocks, and discharges into 
oo 62 of the crankshaft bearings. (Accepted September 23, 

). 





ROTARY STEAM ENGINES. 


4206. H. L. Bennison, New Cross, Kent. Rotary 
Motors. (4d. 10 Figs.) March 1, 1884.—The internal cylinder 
is constructed with four sliding blades working or acting as stops 
across the annular space between the revolving internal cylinder 
and the case. The outer casing is provided with double passages 
for the inlet and exhaust, each passage being provided with two 
ports for allowing the steam, water, or air to be admitted and ex- 
hausted simultaneously on two opposite sliding blades. (Sealed 
June 6, 1884). 


9889. A. M. Clark, London. (D. McColgan, Butle, 
Montana, U.S.A.) Rotary Engines. [10d. 10 Figs.) July 8, 
1884.—A wheel havinga semicircular groove in its face runs 
within a stationary ring, also having a semicircular groove, which, 
together with the groove of the wheel, forms a circular steam way. 
Pistons are fixed to the wheel and abutments are arranged in the 
stationary ring to slide forward and backward, Slide valves shut 
off the steam while the abutments are moving, the abut ts and 


ously burning flame, and on further movement of the slide to the 
left ignites the mixture in the cylinder by means of the port 2. 
An additional gas supply passage opens into the orifice 0, so that 
the chamber m is filled with an explosive gas and only combustible 
gas flows out of the orifice and prevents the ignition striking 
back into the chamber m. The air and gas supply is cut off at 
the — the passage / comes opposite 2. (Sealed October 31, 
1884). 


11,837, W. Clark, London. (G@. M. Hopkins, Brooklyn, 
N.Y., U.&.4;) es. (6d. 4 Figs.) September 1, 
1884.—This relates to that class of engine in which the explosive 
mixture is ignited and exploded under atmospheric pressure. 
The cylinder is water-jacketted, and is made in two parts a b, the 
piston sliding in the part a between the open end and the exhaust 
=> The part of the cylinder between E and the cylinder 
ead F constitutes a combustion chamber. The air and exhaust 
slide valves are arranged on opposite sides of the part b, and each 
consists of a cylindrical valve sliding in a casing on the wall of the 
water jacket. The air valve is provided with an inclined inlet 
rt e communicating with the combustion chamber and opening 
in the direction of the ignition aperture /, and is operated by the 
rod g, driven from a shaft as shown, the shaft making one revo- 
lution to every two of the engine. A gas supply valve N com- 
municates with the interior of the air valve, and is opened by 
pushing in its stem against the pressure of a spring. The valve 





stem is connected by a rod with an arm pivotted in a fixed bracket 
and carrying a roller operated by a cam, so that the gas valve is 
opened when the air port has been open for one-half its period ; 
the gas and air valves close simultaneously. The exhaust valve I 
cC icates with the exhaust by a pipe, shown in dotted lines, 





valves being operated by cams on the shaft of the wheel. 
(Accepted September 12, 1884). 


10,128. T. H. Thwaites, Bradford. Piston or Re- 
volvers for Rotary Blowers or Pumps. (4d. 3 Figs.) 
July 14, 1884.—The curved outlines of the pistons or revolvers 
are formed of a series of arcs of circles joined one to another in 
regular and flowing lines avoiding any breaks or angles at the 
junction of sucharcs. (Accepted September 9, 1884). 


GAS ENGINES. 


560. H. W. Whitehead and R. Steel, Leeds. Gas 
Engines. (4d. 3 Figs.) January 3, 1884.—A charge of explo- 
sive gas is first drawn in at the outer end of the cylinder by the 
first instroke, and during the first outstroke the charge passes 
through a check valve in the piston to the other side of the piston, 
expelling the products of combustion remaining in the cylinder. 
The charge is compressed during the second instroke at the end of 
which it is ignited, the piston being propelled by the explosion 
during the first portion of the second outstroke, and the products 
of combustion being partially exhausted during the latter portion 
of this stroke. A portion of the products of combustion {may if 
eesti be drawn in before the explosive gas, suitable ports 

eing provided in a slide valve. The exhaust valve is opened at 
the end of each instroke by a projection on the cromdaend | letting 
out a portion of the compressed mixture and preventing ignition 
before the crank has passed its centre. Watson’s igniter de- 
scribed in Specification 1723} of 1881, is preferably employed. 
(Sealed April 29, 1884). 

859. T. Bradbear, Birmingham. Preventing Ir- 
regularity in the Flow of Gas in Mains Supplying 
Gas Engines. {4d. 1 Fig.) January 7, 1884.—The apparatus 
consists of a metailic case divided in two chambers by a horizontal 
partition, in which is a valve seat, provided with a conical valve 
suspended from one end of a lever whose other end is linked toa 
flexible diaphragm stretched over a small chamber at the upper 
part of the case, and ee cortoene of weights which may be varied at 

leasure. The gas is admitted to the upper chamber, and passes 

tween the valve and its seat to the lower chamber and to the 

exit. By raising or lowering the fulcrum of the lever the supply 
of gas is adjusted. (Accepted September 9, 1884). 


9949. E. Capitaine. London, (Benz and Co., Mannheim, 
Germany). Gas Motors. (6d. 4 Figs.) July 9, 1884—Refer- 
ring to the illustrations, and supposing the engine to have just 
completed its working stroke, the valve a is first opened to re- 
lease the excess of pressure in the cylinder and afterwards a valve 
b, through which air enters from a reservoir at a pressure slightly 
above the atmosphere, to expel the products still remaining in the 
cylinder. The valves are opened by a pivotted lever c operated by 
a cranked lever d. When the piston has reached the position 
shown, both valves a b areclosed, and during the remaining half of 
the stroke gas is forced into the cylinder by means of a gas pump, 
the mixture being compressed by the piston itself. e valve 
arrangement for admitting the gas is shown in Fig. 2; the valve 


Fig .1. 

















is opened against the resistance of a spring by means of a lever h 
when the piston is in the position shown in Fig. 1, and closes when 
the piston is at the end of its stroke. The cylinder in front of the 
piston compresses the air into the reservoir. The igniting arrange- 
ment is shown in Fig. 8. Air is supplied through the pipe r and 
gas through the pipe s. When the slide moves to the right the pas- 
sage n is put in communication with the pipes r and s, and a mix- 
ture of gas and air flows into the chamber m, through the orifice 0 
to the passage 1, and thence to k, where itis ignited by a continu- 





and is opened during every instroke of the piston and closed 
during every outstroke. The igniting valve U consists of a 
segment of a hollow cylinder mounted on a rock shaft T, operated 
from the air valve as shown. The segment of the hollow cylinder 
works in a concave seat in the cylinder head, and has a small 
aperture opposite which is a small burner carried by the cylinder. 
When the piston pletes its instroke, after taking in air and 
gas, the apertures in the valve and head will be opposite one 
another, and the mixture will be exploded. The passage from the 
port E serves as a receptacle for oil or water that may accumulate 
in the cylinder, and is provided with a cock. A method of regu- 
lating the flow of water required in cooling the cylinders of yas 
pumping engines that the cylinders may become neither too hot 
nor too cold, is described. (Accepted October 3, 1884). 


ENGINE FITTINGS. 


1741. A. Burton, Beighton, Derby. Crank-Pins 
and Crosshead Journals. (4d. 2 Figs.) January 19, 1834, 
—A sphere or ball is used in lieu of the ordinary straight neck in 
the crosspin and crosshead journal, and fitted with correspond- 
ing brasses, the object being to allow a side motion to the con- 
necting rod in case of locomotives running round a curve, and in 
stationary engines to allow for straining of the connecting rod. 
(Accepted September 26, 1884). 

11,767, H. J. Pearson, Beeston, Notts. Throttle 
Valves. (4d. 3 Figs.) August 29, 1884.—Throttle valves of 
the class in which the valve disc can, however placed, be removed 
by aside aperture in the casing, are constructed with the cap or 
cover of the aperture and the frame which receives the valve disc 
cast altogether in one piece, the casting being bored to afterwards 
fit the disc. (Accepted September 30, 1884). 


TRANSMISSION OF POWER. 





10,581. P. A. Humbert, San Francisco, U.S.A. 
ion of Power for Operating Pumps in 
Mines. [8d. 13 Figs.) July 25, 1884.—The pumps are worked 


by means of an endless travelling wire rope or cable passing from 
the source of power over and around suitable sheaves to the pumps. 
The invention includes the arrangement of sheaves to provide for 
the necessary course of the cable whether its power be transferred 
to stationary pumps or to a sinking pump required to be lowered 
periodically as the shaft issunk ; means for taking up the slack of 
the rope in either case, means for altering the stroke of the pumps 
without diminishing the speed of the cable, and means for lower- 
ing the sinking pump and its extensible suction and discharge pipes. 
(Accepted September 9, 1884). 
UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrati of inventi patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, att the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 














DEFENCES OF SyDNEY.—The question of the defences of 
Sydney, which involves the consideration of the manner 
in which the Wolverene should be employed, has on more 
than one occasion been before the Government of New 
South Wales. It is said to be not improbable that a pro- 

osal will in due time be made for the purchase in 
eaglend of a gunboat for the better defence of Sydney 
harbour. 


Iron MINERALS IN FRANCE.—The imports of iron 
minerals into France in the first eight months of this year 
amounted to 880,201 tons, as compared with 1,092,653 
tons in the corresponding period of 1883, and 939,918 tons 
in the corresponding period of 1882. In the first eight 
months of this year, Germany forwarded 285,832 tons of 
iron minerals to France, while Spain forwarded 300,056 
tons, and Algeria 110,312 tons, 


AMERICAN TELEGRAPHY.—The Baltimore and Ohio Tele- 

aph Company is making great efforts to extend its lines. 

resident Bates has been authorised to obtain estimates 
for extensions and improvements involving an expendi- 
ture not exceeding 2,000,000 dols. This sum has been 
raised by the Baltimore and Ohio Telegraph Company 
and its friends. Plans and estimates are now being con- 
sidered for extensions of the Baltimore and Ohio system 
to St. Paul, Kansas City, Richmond, Virginia, Norfolk, 
Charleston, South Carolina, and Havannah, Atlanta, and 


Augusta, Georgia. 
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GUN FACTORIES IN FRANCE. 


Ir will be remembered that in the spring of last 
year a Board of distinguished American artillerists 
under the presidency of Commodore Simpson, 
U.S.N., was sent to Europe to gather information 
respecting existing gun factories, with a view to the 
establishment in America of manufactories of steel 
ordnance wherewith to supply the needs of the 
United States army and navy. The report of the 
board’s visit to England, France, and Russia was 
published during this summer, and a supplement 
to the report has now been issued by Lieutenant 





Jaques, U.S.N., in vol. x. of the Proceedings of 








The private companies which manufacture ord- 
nance for the Government are given as follows : 

Steel Manufactories producing Steel up to Tubes for 
16 cm. Guns.—Jacob Holza and Co., Unieux, Loire ; 
Marrel Fréres, Rive de Gier, Loire ; Société des 
Aciéries et Forges, Firminy, Loire ; Compagnie des 
Forges et Aciéries, St. Etienne. 

Steel Manufactories producing ‘Steel up to Tubes 
for 42 cm. Guns.—Henri Schneider and Co., Le 
Creusdt ; Aciérie dela Marine, St. Chamond. 

Private Companies having Gunmaking Plant.— 
Henri Schneider and Co., Le Creusét ; Cail and 
Co., Paris; Soc. des Forges et Chantiers, Havre ; 
Compagnie de Fives-Lille, Fives-Lille ; Soc, An. 
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the United States Naval Institute, which contains | 
a mass of information of great interest, accom- 

panied with excellent plans and views of the chief 

places inspected, and altogether furnishes a valuable 

account of the methods of steel production and 

gun manufacture carried on in the various countries 

visited. 

In England the Board were permitted to make a 
minute inspection of the Elswick Works and of the 
Royal Gun Factories at Woolwich, and further 
visited most of the important steel works in the 
country. Passing to France, Lieutenant Jaques 
deals in considerable detail with the leading steel 
and ordnance establishments. The great develop- 
ment recently given tothe factories engaged in the 
construction of ordnance in France gives much in- 
terest to this portion of the Board’s report. 








PLAN OF STEAM HAMMER SHOPS, &C., CREUSOT. 


de Constructions Navales, Havre ; Aciérie de la 
Marine, St. Chamond. 

Government manufactories for the army comprise 
the Fonderiede Canons at Bourges, where steel guns 
of 9cm., 15 cm., 19cm., and 24cm. are made ; 
the Ateliers de Construction at T'arbes in the Hautes 
Pyrenées, where steel guns of 9 cm. and 12 cm. are 
constructed, as well as siege and field gun-carriages ; 
and the Ateliers de Construction at Puteaux, 
near Paris, at which place all the steel mountain 
and field-guns of 8cm. are made, also siege guns of 
12 cm., and Hotchkiss revolving cannon. Gun-car- 
riages, limbers, &c., are made at Government shops 
at Vernon, Avignon, and Angers. 

The artillery establishment at Bourges contains 
foundry, gun-shops, laboratory, test-rooms, and 
proof ground. All are well equipped, and the 








shops well placed and lighted. The steam hammer 
has a tup of four tons. The parts of the guns are 
received from Le Creusdt, St. Chamond, and St. 
Etienne, rough-bored, turned, and tempered, and 
are machined and assembled here ; 1300 men are 
actively employed. 

The foundry at Ruelle, near Angouléme, has be- 
come the principal, if not the only, establishment 
for the manufacture of the larger guns required for 
the navy and coast defence. That at Nevers is no 
longer used, its machinery having been transferred 
to Ruelle. Three circumstances, Lieutenant Jaques 
adds, have contributed to the selection of Ruelle— 
the hydravlic power continuously supplied by the 


. 1. 100-TON CRANE AT THE RUELLE GUN FACTORY. 


River Touvre, whose waters neither dry up, over- 
flow, nor freeze ; the proximity of special ores pro- 
ducing iron essing extreme resistance to the 
action of powder-gas ; and the charcoal supplied by 
the neighbouring forests. 

At the Ruelle foundry all the constructive force 
of the marine artillery has been concentrated and 
all the largest guns are made. The report of the 
Foundry Board states that it has the most remark- 
able collection of tools of the age, designed for guns 
of 34 cm. and upwards, and having a capacity of 
handling guns of 160 tons in weight and 60ft. in 
length. The shop in which these tools are placed 
is about 450 ft. in length and 131 ft. in width, having 
a height of 85 ft. at the centre peak of the roof. At 
one end is the shrinking pit, in which the gun tube 
is placed upright to receive the hoops. The bottom 
of this pit is 85 ft. below the floor. It is excavated 
in a rectangular form, and is divided into four 
stories, contracting in area as each lower level is 
reached. At each level the opening can be floored 
over to accommodate the work of hooping any 
length of tube. The heating furnaces are on the 
first level below the floor. The tools already in 

lace at the time of the Board’s visit were the fol- 
owing, but there is stated to be room for fully a 
dozen more of similar character. Two turning 
lathes capable of turning guns 15 m. long. These 
can be increased in length 10m. Three boring and 
one rifling machine for ditto. Two smaller boring 
machines with adjustable connections for turning. 
Two other machines for breech details, &c. Two 
movable cranes, one of 100 tons and one of 30 
tons. 

The 100-ton crane, of which we annex an illus- 
tration, Fig. 1, for the transfer of heavy guns to 
barges, was constructed at Fives-Lille in 1882. 

Lieutenant Jaques remarks that the steel works 
of Marrel Fréres at Rive de Gier are well equipped 
for the manufacture of steel shafting, machinery, 
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and gun tubes up to 17 cm. There are four steam 
hammers with tups of from 10 to 25 tons; all are 
double-acting and have a stroke of 8 ft. The gun 
tubes are of open-hearth steel, tempered in oil. 
“ After tempering they are bored to the close 
dimensions required by the French contracts, in 
many instances to ;;4 5 of a millimetre (.000117 in.) 
of the finished size.” The report of the Board adds, 
‘*For tubes and hoops, however, for large guns 
requiring massive forgings, the supply is limited to 
the works of St. Chamond and Le Creusdt.” 

La Compagnie des Hauts-Fourneaux, Forges et 
Aciéries de la Marine et des Chemins de fer & St. 
Chamond, is described by Lieut. Jaques as an im- 
mense establishment, with a capital of twenty 
millions of francs, and very extensive shops con- 
taining excellent tools. Some very fine turning 
lathes by Jouffrey, at Vienna, are neticed. The 
forge contains three large hammers with tups of 
10, 35, and 80 tons. The largest was constructed 
at the works at a cost variously estimated from one 
to two millions of francs. It is double-acting, with 
a stroke of 18 ft. Steam is not used above. The 
foundation is rock, covered with wood and 800 
tons of iron castings, the largest of which weighed 
130 tons. Three 28-tun and two 12-ton Pernot fur- 
naces give a capacity for casting an ingot of 100 
tons. The Board state that the ingots cast at St. 
Chamond for the 42 cm, 75-ton gun are of 75 tons 
weight. The tube, after rough boring and turning, 
weighs about 35 tons. The tempering pit is a 
large excavation 15 metres deep. At one ex- 
tremity is the furnace where the tube is placed erect 
and heated. At the other is a cylindrical excava- 
tion reaching to 15 metres below the floor of the 
pit, where is placed the tank containing 100 tons 
of colza oil into which the tube when heated is 
lowered rapidly. 

At Le Creusét,* which are the most important 
steel works in France, 15,000 men are employed. 
It comprises coal mines, smelting furnaces foun- 
dries, forges, steel works, and construction shops. 
Advantageously situated in the centre of France, 
closely connected by rail with the Burgundy 
and Bourbon districts, united by a private rail- 
way to the central canal, which is about 10 kilos. 
distant, and which gives easy access to the Loire, 
Sadne, and Rhone, it is by its rail and water- 
ways in communication with the Atlantic and 
Mediterranean, and with all parts of France. 
About 1867 the Siemens-Martin furnace was in- 
troduced and the Bessemer soon followed, accom- 
panied by the fabrication of steel rails and soft 
steel for the construction of ships as well as 
material for cannons, to the development and im- 
provement of which Le Creusét has largely con- 
tributed. In 1873 the fabrication of steel tyres 
was undertaken, and for the manufacture of shafts 
for large marine engines, and of the parts of guns 
of great weight, the 80-ton hammer was erected in 
1876 and completed in 1877. With this hammer 
was forged the armour-plates tried at Spezia, and 
in 1878, plates weighing 65 tons and cast ingots 
of 120 tons were produced. 

Under the administration of Messrs Schneider, 
besides the establishment proper, the company 
possesses a shipyard and bridge construction shops 
at Chalons sur Saédne, and numerous coal and iron 
mines, covering 2857 acres, 1048 of which are 
occupied by buildings and works of various de- 
scriptions. 

In 1880-81, to meet the production there were 
consumed 621,000 tons of coal, 200,000 tons of 
coke, 517,000 tons of ore, 3,600,000 cubic metres of 
water, 2,800,000 cubic metres of gas. The work- 
ing capacity of the establishment was 700,000 
tons of coal, 200,000 tons of pig iron, 160,000 tons 
of wrought iron and steel, 30,000 tons of constructed 
material, represented by bridges, river steamers, 
marine and stationary engines, locomotives, iron 
and steel rails, wrought iron and steel for com- 
mercial purposes, armour-plates, cannon and gun- 

es. 

Thereare thirteen smelting furnaces, several covered 
with brick, but the more recently constructed have 
metal covers of the Scotch type. They are conve- 
niently fed from a platform 38 ft. high and 550 
yards long. The powerful blowing engines are 
arranged in three groups. The first comprises three 
horizontal engines of high speed, the second four 
vertical direct-acting engines of 200 horse-power 
each, the third two vertical engines of 250 horse- 
power each, with air cylinder above the steam ; 





* For a general plan of the works at Le Creusét, we 
refer our readers to page 275 of our twenty-sixth volume, 





the draught is produced by two chimneys, one 
of brick, 246 ft. high, the other of iron, ‘278 ft. 
high. 

The coke employed for fuel is all made at the 
works from bituminous coal found in the basin of 
the Loire, mixed with the anthracite of Le Creusét. 
The carbonisation is effected in 190 Belgian and 
thirteen Appolt ovens of eighteen compartments 
each, and the daily production is about 520 tons 
of a very dense and glutinous coke, which contains 
very little sulphur, and explains in part the excel- 
lence of the Creusdt irons. 

The steel works are represented by three groups 
of Bessemer converters, seven Siemens furnaces, 
and two rotary Pernot furnaces. The cranes and 
engines of the Bessemer plant are actuated by two 
engines of 40 horse-power each. Two engines de- 
veloping 2000 horse-power provide the blast. The 
Siemens furnaces each contain 18 tons, and the 
Board witnessed the casting of a 45-ton ingot, 
which was effected in twenty-three minutes. 

The most striking feature at Le Creusdt is stated 
to be the forge, where is assembled an array of 
steam hammers comprising one 100-ton hammer 
with a fall of 5 metres, one 40-ton hammer with 
a fall of 3 metres, one 15-ton hammer with a 
fall of 3 metres, two 10-ton hammers with a fall of 
24 metres, and one 8-ton hammer with a fall of 
23 metres. 

The forge is situated near the steel works, and 
covers an area of thirty acres. It extends over a dis- 
tance of more than 550 yards, and comprises steam 
and hand forges with their accessories, puddling fur- 
naces, a central court for convenience of communi- 
cation, and rolls for shaping the ingots. The bays 
that contain these rolls are 330 yards long and 100 
yards wide. On the right is placed a long line of 
reverberatory furnaces. In the centre there are 
twenty rolls run by fifteen engines of over 6000 
horse-power. The flywheel of one of these engines 
is 33 ft. in diameter, and its weight nearly 60 tons. 
The steam required for these engines is furnished 
by vertical boilers, and is generated by the surplus 
heat of the reverberatory furnaces. The reservoir 
that feeds them and further supplies the forge has a 
‘capacity of 300,000 cubic metres. In addition to 
the installation of steam hammers, there are smaller 
ones in the bays on each side of the central build- 
ing. In Fig. 2, on the preceding page, H H 
are the hammers, F F the furnaces, and CC the 
cranes. 

The construction shops are 1640 ft. long, with an 
average width of 490 ft., and contain iron and 
bronze furnaces, hand forges, braisery, steam and 
other mechanical cranes, hydraulic rivetters and 
presses, twenty-seven small steam hammers ; boring, 
turning, planing, and adjusting departments, and 
also include sections set apart for the manufacture 
of cannon, where the forged parts are machined 
and assembled. They contain lathes of all sorts 
capable of making guns up to 100 tons. The hoops 
for guns are manufactured from solid ingots; 
those for guns up to 24 cm. are rolled like railway 
tyres, those for larger calibres being forged on a 
mandrel. The mode of manufacture is thus de- 
scribed. 

By casting the steel in moulds of suitable dimen- 
sions, solid cylinders are obtained which are 
flattened into discs under a hammer. Whilst still 
warm they are placed under a second hammer, 
whose face is terminated by a mandrel so placed as 
to punch in the centre acylindrical hole. The hoops 
are then rolled in the tyre rolling machine. 
Usually the hoops are rough drawn and finished in 
the rolling machine, but sometimes they are finished 
under the hammer. During this last operation 
they are mounted upon an iron mandrel attached to 
the anvil. Jackets of large size are also manufac- 
tured. These are made from solid ingots which are 
forged and then bored out. The tempering pit is, 
as at St. Chamond, 15 metres deep, with a furnace 
at one end and a tank with 100 tons of oil at the 
other. One side of the upright furnace is con- 
structed as a door made to turn on its hinges. 
When the tube is raised to the right temperature 
it is seized by the travelling crane, the door is 
swung open, and the tube is at once taken to the 
tank in which it is immersed. All tubes are 
soaked in oil a second time, but at a temperature 
below that to which they were raised at the first 
immersion. This process constitutes the annealing 
after tempering. 

In their report the Board state that the Terre- 
noire Company have largely produced steel for 
projectiles and hoops for guns, though the metal 





has not proved suitable for the inner tubes for large 


guns. The company claims a speciality in pro- 
ducing steel without blowholes, which requires no 
subsequent working under the hammer. The Terre- 
noire steel is produced in Siemens furnaces, and is 
soft and malleable. Special attention is now being 
given to the manufacture of large castings, and the 
best methods of tempering and annealing. Hoops 
for guns of an interior diameter of 56 cm. are being 
made. 

The following description of the process of casting 
employed, is taken from the report of the Foundry 
Board. 

In general terms the object of greatest importance 
in this process is to keep down oxidation in the 
bath from the commencement of the operation. 
For this purpose the furnace must be kept as hot as 
possible, with a good solid body of flame, but there 
must be only just enough air admitted to promote 
thorough combustion. 

The process requires an initial bath of pig iron 
containing 6 to 8 per cent. of manganese. Spiegel- 
eisen is the most ‘convenient form for introducing 
it, but as a spiegel with precisely this percentage 
may not be at hand, the bath may be formed by 
taking a richer spiegel and diluting it with a proper 
proportion of ordinary pig containing no manganese, 
The greater part of the bath should be of pig poor 
in carbon, particularly when highly carbonised ma- 
terials are to be dissolved. The weight of the 
initial bath should generally be about 11 per cent. 
of the whole. 

When the bath is completely melted, the re- 
fining materials are successively added in small 
quantities. These are pre-heated and dropped at 
the deepest part of the hearth in front of the doors. 
Pre-heating is employed not only to keep the fur- 
nace hot, but to save oxidation. The materials 
used at this period of the operation are chosen with 
reference to the quality required in the finished 
product. For projectiles the Terrenoire Com- 
pany generally use Bessemer ingot and rail ends 
with sinking heads from previous projectile charges. 
These are all high in carbon, and contain some 
manganese. The proportion of refining materials 
to the whole charge averages 78 per cent. As soon 
as one charge is melted another is added until all 
are fused, when a series of tests commence. The 
final additions consist of a special pig (11 per cent. 
of the whole charge) containing 4$ per cent. of 
silicon and 3} per cent. of manganese, and also a 
little ferro-manganese containing 50 or 60 per cent. 
of manganese. A part of these ingredients is taken 
up by reaction, which prevents the formation of 
blowholes ; the remainder is left in the metal to 
impart to it the physical qualities required. 

The special pig is charged hot. hile it is melt- 
ing, a marked change takes place in the bath, which 
up to that time has bubbled about as much as in 
the ordinary pig and scrap operation. It becomes 
gradually more and more quiet until its surface is 
smooth and scarcely broken by small and widely 
scattered bubbles. When the special pig is nearly 
all melted, the ferro-manganese is thrown in hot. 
The casting takes place immediately. The metal 
runs into the mould without splashing, and no escape 
of gas is noticeable. Spiegeleisen is used for the initial 
bath, because the manganese it contains being 
the most oxidisable of all the material present, will 
remove oxygen that may be present in the bath, 
and will intercept oxygen that may tend to enter it, 
so that the more manganese there is in the slag 
the less oxygen there will be in the metal below. 
By testing the slag frequently there is constantly 
present a delicate test of the oxidation of the bath. 
If this precaution were not taken and the oxygen 
were allowed to go on accumulating in the bath, it 
would be impossible to tell how much there is of it 
present when the final additions of silicon and 
manganese are made, and how much of these sub- 
stances would be removed in taking up this oxygen. 
Therefore oxygen must be kept out, so that the 
whole of the ingredients finally added shall be left 
to perform their work. 

The success which has thus far attended the de- 
velopment of the manufacture indicates a useful 
future for the process. The persevering efforts of 
the Terrenoire Company prove their confidence in 
the principle involved. Further experience may 
justify the use of the metal more generally for 
guns, and if it can be made hard enough, it may be 
used for the inner tubes. It will require exhaustive 
experiments to induce artillerists to accept in all 
cases the simply cast metal as a substitute for that 
forged under a hammer or press, but if its ability to 
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stand all tests is demonstrated, it will open a way 
to great economy in manufacture. _ 

With regard to the advantages gained by temper- 
ing gun steel, much mooted also in England, Lieut. 
Jaques says that whilst nearly all authorities in 
France are in favour of tempering, there are still 
diverse opinions as to its hardening effect, and as to 
the best system to be employed in the operation. 

Mr. Harmet, chief engineer of the steel works 
of St. Etienne, argues that the usual method of 
plunging the tubes entirely in oil, which causes the 
cooling to commence simultaneously on the outer 
and inner surfaces, creates three different zones of 
cooling in the thickness of the metal, the centre 
one of which begins to contract only when the two 
outer ones are already set. The tensions of the 
metal consequently vary towards a line in the middle 
of its thickness, instead of being concentric with 
the axis of the tube. Mr. Harmet proposes to 
attain this latter result by filling the tube with water 
and applying none to the exterior. 

In England the late Sir W. Siemens shared these 
views, and proposed to temper the solid cast-steel 
gun he designed, by applying gas to the outside and 
water to the bore. 

Judging by the very full and detailed information 
which it will be seen was freely given to the Board at 
the establishments visited, the appreciation they ex- 
press of the courtesy with which they were received 
was certainly well deserved, though it is a matter 
of doubt whether information obtained in this 
manner, much of it of great importance, should 

roperly have been made public to the world at 

arge. 

Mr. Krupp has cause to congratulate himself 
that he was not in this instance induced to relax 
his stringent rule respecting inspection of his works. 
Some fine fencing took place between the Board 
and Mr. Krupp on the subject, but it can hardly 
be doubted that he exercised a wise discretion in 
offering to exhibit the performances of his guns to 
the Board without permitting an inspection of the 
processes and details of their construction. 

Anxious to avoid a blank page in their report 
with respect to the doings of the great ‘‘ cannon 
king,” a portion of a recent report by the American 
consul at Crefeld is inserted, but that document 
contains nothing that has not already been made 
public by Mr. Krupp himself, and no further light 
isthrown on the mysteries of the Essen processes 
of steel manufacture and ordnance construction. 

In fact it may be questioned whether the free 
exhibition of our industrial processes to foreigners 
is a wise proceeding, and whether it would not have 
been better to have displayed some of the reserve 
maintained by Mr. Krupp. Though duly invested 
with the dignity of a presidential precept, the Board 
was nothing less than a manufacturing committee 
sent to gather information for the benefit of Ame- 
rican industries, and most of the firms they visited 
showed an unwonted liberality in affording them 
almost unrestricted facilities. 

How the information acquired is to be made use 
of can be seen from the designs of guns, given in 
Lieutenant Jaques’s work, emanating from the 
Bureau of Ordnance, and intended for manufac- 
ture in the States. These are, in their leading 
features, copies of recent English guns. If some- 
what inclined to doubt the realisation of Lieutenant 
Jaques’s patriotic anticipations that American guns 
will become the standards for comparison for all 
nations, we can at all events congratulate the Board 
with having taken the best means of laying a sound 
foundation for their future operations. 

From the abstract Lieutenant Jaques gives of the 
discussion in the Senate on the report of the Board 
it may be doubted whether the large appropriations 
demanded for the construction of an ordnance 
factory and the manufacture of a number of guns 
will be granted. American legislators have always 
shown a strong disinclination to embark on the heavy 
outlays inseparable from establishments adequate to 
carry out the comprehensive schemes of national 
defence which have been pressed upon them, and 
it is consequently not improbable that the interest- 
ing addition to the literature of the subject due 
to Lieutenant Jaques will be the chief result of 
their labours. 








TEAK. 
(Concluded from page 460), 
THERE is very much interest connected with the 
getting of the timber and its transmission to market. 
The first operation is to ring or girdle the tree, for 





if cut green it is too heavy to be floated down the 
rivers. It is generally thought that the best time 
for girdling the tree is after the fall of the leaf, 
when the circulation of the sap is at its lowest ebb. 
The girdler goes into the forest with his ‘‘dah” (a 
kind of long knife like an attenuated chopper used 
by a butcher), and with it or with a small axe he 
chips through the bark and sapwood all round, a 
short distance above the ground, taking great care, 
if he is a good workman, to excise every part of the 
sapwood out of each fluting and hollow of the tree ; 
for if he leaves the least bit of the sapwood 
intact the tree will live on—though it be in a 
half-hearted way—and when actually cut down it 
will not float. Amongst the many points to which 
the girdler must give special attention in his selec- 
tion of trees to be felled, none is of more importance 
than the size of the tree, because to girdle under- 
sized trees would be unprofitable, and would destroy 
the succession. It is seldom worth while to work 
out a tree that is less than 6 ft. in girth, or say about 
100 yearsold. By way of identifying the work as 
his own, the girdler hammers or cuts his own 
special mark, and if the girdling operation has been 
thoroughly done the tree is practically, if not abso- 
lutely, dead in the course of a few weeks, while in 
from two to three years, it has become sufficiently 
seasoned to float. It is this long course of pre- 
paration, necessitated by the requirements of river 
carriage, that insures that thorough seasoning of 
the wood which is so remarkable an advantage in 
its use. Then come the feller and his mate with 
their small Burmese axes with which they attack 
the tree, generally above the buttresses, which 
sometimes extend as much as 12 ft. up from the 
ground, so that the fellers have to erect a stage 
to work on. The cuts are arranged so that the 
tree may fall with the least chance of injury either 
to itself or its neighbours of its own tribe. This 
is often a matter of difficulty. Steady hewing 
for half or three quarters of an hour is generally 
sufficient to bring down a tree of 6 ft. girth, and the 
crash of its falling resounds far and near over the 
hills. The tree is next trimmed of its branches, 
and ‘‘ logged” into one or two logs, according to its 
size and position, for if the ground be hilly, or the 
spot far from the water, or the creek narrow and 
crooked, a very long or a very heavy log may be 
unmanageable. 

As must readily be supposed, the difficultixs 
which attend the bringing of very long logs 
from the forests to the shipping ports are enormous, 
owing to the system of transit, which itis necessary 
to have recourse to. In the transit of teak from 
the forests, man finds a most valuable assistant in 
the elephant, and there are few more interesting 
sights in the animal world than the working of a 
well-trained elephant, so wonderful are the intelli- 
gence and skill with which he will adapt his great 
and yet not clumsy strength to the manipulation— 
at the mills—alike of a square two tons in weight 
and of a long board half an inch in thickness, which 
the slightest jar would break ; but it is in taking 
the logs from the forest to the stream that the 
elephant is invaluable as a beast of burden. After 
the tree has been felled the animal comes upon the 
scene with his mahout and attendant, and the drag- 
ging chains having been attached to the log, it at 
once starts on its journey to the water. If the log 
be heavy, and the ground rough, the air is filled 
with the shrill trumpetings and loud roars of the 
overtasked elephant, in which case the work is 
often eased by rollers which are shifted from time to 
time; and in an old forest the work is frequently 
facilitated by the comparative smoothness that has 
gradually been imparted to the dragging track. Of 
course, the time occupied in reaching the water 
varies much according to the distance and nature 
of the ground ; for, while in newly-opened forests, 
where the timber is close to the water, an elephant 
will drag a number of logs in one day, in old forests 
the distance may be even ten or more miles, in 
which case an elephant will probably drag not more 
than thirty logs in a season. No dragging is done 
after February till the rains burst in June, as the 
elephant is easily exhausted by labour in the hot 
months. When the logs have arrived at the creek 
bed they are arranged side by side, care being taken 
to keep them from the neighbourhood of any heaps 
of drift and rubbish, lest the forest fires catching 
these extend to the logs, and a mark is hammered 
on each log by the elephant driver to identify it as 
dragged by him. There the logs lie till the first 
rises of the water float them off, but though they have 
been floated, their troubles are not necessarily over. 





Often the creeks are rocky or sandy, generally 
crooked, frequently with precipitous beds, and at 
times again so shallow that with high water the logs 
get overthe banks. In the great majority of cases, 
therefore, the journey of the logs to the main stream 
has to be helped by the elephants. Where the creek 
debouches into the main river, and if the latter be 
large enough to admit of the rafts floating, there is 
often a thittaga or boom, formed either of twisted 
canes, or of logs chained together, to prevent the 
timber drifting out into the main river. The rafting is 
generally done at the thittaga or boom, where there 
isone. Taken out one by one into the main stream 
the logs are made into rafts, according to the size of 
the river, and thence they are floated down to 
Rangoon or Moulmein, the journey taking many 
months in the case of rafts from the upper waters 
of the Irrawaddy. On the nature of the stream 
depends, of course, the point at which the rafting 
is done, the rule being to do it as high up as pos- 
sible. Owing to the occurrence of numerous rapids 
on the Salween, rafting on that river is impos- 
sible above a place called Kyodan, which is 
only 80 miles above Moulmein, and at that point a 
great rope of canes is stretched across the river just 
below the last rapid. In order to form the raft, the 
logs are tied together by canes, or by ropes made 
from the inner bark of a tree called ‘‘ shaw,” and 
the construction is strengthened by means of cross- 
pieces of wood. At the ends there are rowing places, 
as cross rowing has to be resorted to so as to keep the 
raftsin thecurrent. At night the rafts are moored 
by long canes or ‘‘ shaw” ropes, often 150 ft. to 
200 ft. in length. Huts are built on the rafts in 
which the raftsmen and their families live during 
their often long journey; and the rafts are de- 
spatched in batches under the care of a head man 
who is held responsible for them. Until within the 
last few years rafts coming down the Sittang were 
exposed, in the lower part of that river, to the 
danger of meeting a dangerous ‘‘ bore” which at 
spring tides runs with a lofty crest and roar heard 
for many miles, up the wide mouth of that stream, 
and many thousands of logs drifted irrecoverably 
out to the Gulf of Martaban. Now, however, 
there is a canal which takes off higher up the 
Sittang and gets rid of that danger. When they 
arrive at Rangoon or Moulmein the raftsmen are 
paid the balance due to them over and above the 
advance made at starting, and the logs are taken 
charge of by the owners, who stow them at Rangoon 
on land belonging to themselves or rented, and at 
Moulmein in a depdt kept by Government, who 
issue warrants on which the banks will grant 
advances. 

From the depdts the logs are taken as wanted to 
the sawmills, which of late years have largely sup- 
planted the old hand-labour sawpits. At these 
mills the timber is cut up into various classes of 
squares suitable for the European and Indian 
markets, and into scantlings. As imported into this 
country the timber usually comes (1) in squares 
measuring 23 ft. and upwards in length; (2) in 
squares ranging from 15 ft. to 23 ft. in length, 
which are generally termed ‘‘short girthy,” on 
account of their short length and very large 
sides ; (3) in planks principally taken off the sides 
of the logs in being manufactured into squares, 
and which are thus produced much cheaper than if 
taken direct from the squares. After conversion 
the squares and planks or scantlings are piled to 
await shipment. Until lately all the moving of the 
timber in the yards was done by elephants trained 
for the purpose, but of late years owing to the 
enhanced cost of elephants—a good ‘‘ tusker” now 
costing as much as 3501. or 400/.—their liability to 
disease, and their inability to work at certain 
seasons, the tendency has been to substitute me- 
chanical appliances and coolies, for elephant labour. 

Teak is admittedly by far the most suitable timber 
known for use in works of construction. Being 
very hard, having a fine grain, unaffected by high 
temperatures, by dryness, or moisture, susceptible 
of a very fine polish, and possessing an aromatic 
oil which preserves iron, a most important ad- 
vantage, it is greatly prized by shipbuilders, who 
are, indeed, the principal consumers of it in this 
country. It is also being employed somewhat 
extensively in the construction of railway car- 
riages. The following figures showing the ex- 
ports of teak from Burmah, and the consump- 
tion in this country prove how extensively it 
is used. The total exports from Burmah during 
recent years may be roughly stated at from 120,000 
to 160,000 loads, two-thirds of which found a 
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market in India. 


Of that enormous quantity of 
timber the imports into the United Kingdom in the 
years mentioned were as follows : 


Loads. 

April 1, 1874, till March 31, 1875 42,868 
is 1875 a 1876 60,612 

» 1876 me 1877 45,108 

» 1877 pe 1878 56,939 

* —:1878 = 1879 37,413 

»» -:1879 “ 1880 ... 38,620 

ae 1880 1881 ay 65,626 


These figures show an average of 49,598 loads 
over a period of seven years. The great increase 
in the year 1880-81 was caused by the large demand 
in the United Kingdom for the timber for ship- 
building purposes, it being freely obtained from 
the Forest Department, and the lessees of the 
different forests. The Clyde lays claim to being 
the largest consumer of this valuable timber, the 
imports to it alone averaging, from 1876 till 1882, 
11,916 loads per annum, or close upon 24 per cent. 
of an average year’s exports from Burmah to this 
country. During that period the largest quantity 
imported in one year into the Clyde was 16,994 
loads, and the smallest quantity was 5133 loads. 
The Thames ranks next to the Clyde as regards the 
imports of teak from Burmah, the quantity being an 
average of 8340 loads per annum. The Mersey, 
the Tyne, the Wear, and the Government dock- 
yards are the other principal consumers of teak 
wood, each of which will receive from 3000 to 5000 
loads in the course of a busy year. This large supply 
of teak from Burmah to this country has not been 
more, of late years, than has been required. This 





is accounted for by the briskness of the ship- 
building industry during the same period having 
caused a more than ordinary demand for the ma- 
terial, although it has not yet overtaxed the re- 
sources of the teak merchants. 

By many persons the price of teak is considered 
to be an obstacle to its more general use. No doubt 
its cost is greatly increased by the expense of bring- 
ing it long distances from the forests, by the diffi- 
culties of transit, and by the heavy rates of insur- 
ance for cargoes carried by wooden vessels, which 
are those most suitable to the trade. The average 
price obtained for it in this country is about 5s. 3d. 
per cubic foot, but during times of great depression 
in the shipbuilding industry, it has been as low as 
3s. 8d. per cubic foot, while in seasons of great 
briskness it has touched 6s. 4d. per cubic foot for 
timber of average size and quality. 

In recent years teak has been imported into this 
country from Bankok in Siam, but the shipments 
have not met with much favour from shipbuilders 
on account of the wood being much more brittle 
than the Burmah timber, while it possesses the 
‘‘heartshake” in a very marked degree, is full of 
beeholes, is earthy in grain, and does not, to the 
same extent, contain the essential oil which con- 
tributes so largely to the value of Burmah teak. To 
a future generation it may be valuable in the 
event of the Burmah forests failing to meet the 
requirements of the time ; but while the other is to 
be had in such quantities as at present, it is not 
likely to be in great demand, unless the Bankok 
shipments can be improved. 


Teak may be regarded as the most important 
timber with which the Forest Department of India 
has to deal, and in Burmah the forests under its 
administration at present, cover an area of from 3500 
to 4000 square miles. The attention of the Con- 
servancy officers is devoted to the protection of 
trees which have not yet reached maturity, and no 
girdling is permitted in the tracks over which they 
have authority, until the permission of the officer 
in charge has been obtained. Much care is also 
devoted by them to the maintenance of these 
forests, when cleared, as teak-bearing districts. 

In the Indian Section of the Forestry Exhibition 
there are shown specimens of timber which more or 
less approach teak in its numerous excellent quali- 
ties. The most valuable timber after teak is that 
obtained from the Lagerstrimia flos-regine. It 
grows in Sylhet, Cachar, Chittagong, and Burmah, 
and is used in shipbuilding and for boats and 
canoes, and in all kinds of construction. In 
Southern India it is used for building purposes, and 
in Ceylon for casks. The Fragrwa fragrans, an 
evergreen tree of Burmah, yields a hard wood 
which is brown, close-grained, and beautifully 
mottled. It is very durable, and is not liable to the 
attacks of the teredo or seaworm. As one of the 
most important of the reserved trees of Burmah, 
especially in Tavoy, its wood is used for house- 
building, for bridge and wharf piles, for boats’ 
anchors, and for other purposes. Another timber 
known as ‘‘sal,” which is obtained from the sal 
tree (Shorea robusta), when it has once been 
thoroughly seasoned, stands almost without a rival 
as a timber for strength, elasticity, and durability, 
all of which it retains without being sensibly affected 
for a great length of time. This timber is most 
extensively used in Northern India, being in con- 
stant request for piles, beams, planking, and railing 
of bridges, for beams and the door and window 
posts of houses; for gun-carriages, the bodies of 
carts, and above all for railway sleepers, the 
yearly consumption of which for such purposes 
reaches some lakhs of cubic feet. The ironwood 
tree of Pegu and Arracan (Xylia dolabriformis) 
yields a timber which is used for boat-building and 
for agricultural implements in Burmah ; also for 
carts and tool handles. In Southern India it is 
used for railway sleepers, posts, boatbuilding, and 
carts ; and in Burmah and Bengal it has been 
extensively employed for telegraph posts, for which 
it has answered well. Its weight is about 65 lb. 
per cubic foot. Lastly, we may mention the wood 
of the sissoo, which is very durable, seasons well, 
and does not warp or slip. For the felloes and 
naves of wheels and carved work of every descrip- 
tion, for the framings of carriages and similar work, 
it is said to be unsurpassed by any other wood, 
owing to its fine seasoning and standing qualities. 
Unfortunately the supply of this valuable timber is 
comparatively small. 








CABLE TRAMWAYS. 
By J. Bucknatt - Smits. 
(Continued from page 445.) 

Mr. Hatuivre did not allow his project for esta- 
blishing cable tramway communication in San 
Francisco to repose, but ultimately succeeded in 
interesting some friends in the matter, and in 
obtaining a practical trial. For some time, how- 
ever, he met with more obstacles than encourage- 
ment, and in fact the scheme was somewhat 
ridiculed, and regarded as being visionary and im- 
practicable. 

Ultimately, however, he succeeded in obtaining 
the co-operation of Messrs. Britton, Davis, and 
Moffit, who supplied the required funds. The 
franchise for the line was then acquired from a 
Mr. Brooks, who originally intended to attempt 
some cable haulage schemes in the city. The 
public was also invited to assist, and a prospectus 
inviting subscriptions was issued and dated June, 
1872. The result was an absolute failure. Some pro- 
perty owners in the neighbourhood of the projected 
line made promises, as numerous as vague, regarding 
future assistance, if the scheme succeeded, but any- 
thing like definite encouragement, in the event of a 
success, took more the form of a gratuitous sum 
than an investment. California-street was the first 
proposed site for a trial, but the route ultimately 
selected for this experimental line was Clay-street, 
a busy central street in the city of San Francisco, 
only 49 ft. wide between the houses. 

The highest part of the line was to be about 





300 ft. above the level of the lower or Kearny-street 
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terminus, and its entire horizontal length was 
2800 ft., or about 5600 ft. of single line. The 
transverse intersecting streets, which occurred about 
every 412 ft., were at right angles, and cut the 
grades of Clay-street with level crossings. The 
steepest gradient on the line was about 1 in 6. The 
preparation of the necessary plans and details, as 
also the superintendence of the construction of this 
inaugural cable tramway, were carried out by a 
Mr. W. Eppelsheimer, who from that time has been 
much associated with the introduction and deve- 
lopment of the cable system generally. 

The proposals contained in the original pro- 
spectus were that the line should run between Kearny 
and Jones-streets. The hours of traffic were to be 
from 7 A.M. to 11 p.M., the rate travelled being from 
five to six miles per hour, the trip thus occupying 
about six minutes. Horses were to be attached 
to the cars upon their arrival at the summit of the 
hill, where an extension was to be worked bya 
horse system. The promoters stated that they con- 
sidered a ten-minute service of cars would be sufli- 
cient at first, and further mentioned that it was 
hardly to be expected that the line would pay 
upon the proposed investment of capital, but that 
the ultimate benefit would rest with the property 
owners and residents upon the hill. A guarantee of 
45,000 dols. (about 9000/.) was invited as being 
necessary, before the construction of the line could 
be commenced. The projectors undertook to have 
the line built and opened for traffic within six 
months. 

Mr. W. Eppelsheimer supplemented this pro- 
spectus with an able report, giving a detailed esti- 
mate for the work proposed, accompanied by some 
valuable notes regarding the probable trattic. 

The total cost of the scheme was estimated at 
100,000 dols. (about 20,0001.) including the entire 
track, tube, steel wire rope, engines, tension ap- 
pliances, pulleys, rolling stock, grippers, twenty 
horses, buildings and tools, &c. A detailed ac- 
count of the actual expenditure incurred will be 
given later on, but at present it will suftice to state 
that the construction and equipment was within the 
above estimate. The monthly running expenses of 
the road,with adequate allowances for depreciation, 
wear and tear, &c., were estimated in the said re- 
port at about 3000 dols., about 600/. Ultimately a 
donation of about 40,000 dols. was subscribed by 
the interested property holders in support of the 
line. 

The population of San Francisco was then about 
180,000, and the proportion that travelled daily by 
different tramways in the city amounted to about 
29 per cent. The number of inhabitants that resided 
in the district of the proposed Clay-street line, was 
estimated at about 12,000, and by reasonable deduc- 
tions from the average workings of the other tram- 
way companies over level ground, it was to be fairly 
expected that thedaily transport of passengers would 
exceed, 3300, which at 5 cent fares (23d.) would 
produce a daily revenue or gross profit of about 
165 dols., or 33/., or, say, about 2301. per week, or 
9201. per month, which would leave a net profit of 
3201. per month, after the allowances for working 
expenses, interest, and depreciation. Assuming 
the receipts to have given a profit of only 2001. per 
month, then the line would have paid 12 per cent. 
interest upon the estimated capital required, but 
Mr. Eppelsheimer’s figures worked out in support 
of a probable return of over 30 per cent. Facts 
since prove that this estimate has been attained, 
and indeed exceeded, the line having at times 
earned over 35 per cent. upon the capital expended, 
minus the above-mentioned donation. The rapidity 
with which this line was subsequently constructed 
is worthy of remark, and reflects great credit on 
all concerned. The terms of the franchise only 
allowed two months for the completion of the entire 
work ; the ground was broken early on the 2nd day 
of June, 1873, and the first trial trip made on the 
line by the first day of the August following. It 
must not be imagined that the promoters were per- 
mitted to place any rough or inefficient system of 
public traction in the streets of this city. On the 
contrary, considerable strictness and vigilance were 
exercised with regard to the construction, opera- 
‘ tion, and fares. The plans submitted to the 
authorities were to comply with the following con- 
ditions, viz. : That the road should not present 
more impediment to ordinary traffic than the usual 
and existing horse lines; that the rope should be 
arranged and operated below the street surface in 
such a manner as to in no way interfere with 
vehicular or foot traftic; that the cars could be 





promptly started, stopped, or controlled upon any 
part of the line ; that no engine or motor should be 
used on or under the street that could frighten 
horses or endanger lives. The speed of travelling 
was not to be less than three or more than eight 
miles per hour. Further, the single passenger fares 
for the entire distance were not to exceed 5 cents. 

Embarking upon such a restricted and more or 
less speculative undertaking, it was obviously of 
prime importance to carry out this experimental 
line at as low a cost as possibly consistent with 
adequate efticiency. In fact, the line was chiefly 
for demonstrative purposes, and little thought was 
bestowed upon its ornamental aspect. It will there- 
fore be readily understood that some features of the 
construction bore somewhat primitive aspects ; as, 
for example, the wooden offices and engine-house, 
with its metal chimney shaft, &c.—in fact, wood 
was liberally used throughout the whole work. 
Before more minutely describing the construction 
and operation of the Clay-street cable road, we will 
pause to briefly narrate some interesting particulars 
connected with its public opening. 

It was about 4 o’clock a.m. on the morning of 
the Ist of August, 1873, that the first trial trip was 
run upon the Clay-street line. The morning was 
dull and foggy, consequently the rails were slippery 
from the atmospheric moisture. The haulage rope 
or cable was set in motion by the stationary engine, 
and appeared to run satisfactorily through the 
slotted track tube in which it was mounted on suit- 
able pulleys. A ‘“‘ dummy” or independent carriage 
to which the cable gripping apparatus, brake gear, 
and other mechanical operating and controlling 
mechanism was attached, was then brought out, 
and the ‘‘gripper’ duly lowered into the cable 
tube. Ropes were next attached to the frame of 
the ‘‘dummy” in order to safely test the action 
and efficiency of the brakes upon such a severe 
incline. The result was, that they were found to 
be inadequate to the requirements. The proba- 
bility of the cars precipitously rushing down this 
declivitous line, if the grippers should happen to 
slip upon the moving cable, was not remote, although 
at this early hour there were no vehicles, horses 
or foot passengers to collide with in such event. 
The above-mentioned deficiency was far from con- 
ducive to confidence, and the driver deputed to 
take the first car down succumbed to cogent 
scepticism regarding the reliability of the scheme 
and his personal safety. However, the trial trip 
had to be made, so that Messrs. Hallidie and 
Eppelsheimer at once succeeded to the charge of 
the ‘‘dummy car,” accompanied by some of their 
financial co-operatives and employés. Subse- 
quently the descending trip was performed with 
safety and comfort and without any interruptions. 
On the way down, stoppages at the crossing streets 
were tried by releasing and regaining the under- 
ground travelling cable with satisfactory results. 
At the lower terminus the ‘‘ dummy” was reversed 
and the up trip tried with similar success. A 
further trial was made at about 3 o’clock in the 
afternoon witha dummy and ordinary car connected, 
when the down trip was effected with similar satis- 
faction, but a slight hitch took place on the up or 
return journey owing to some slight derangement 
of the cable gripping appliance and the interrup- 
tions occasioned by the enormous concourse of 
people that had assembled to witness the experi- 
ments. The first disorder was soon remedied and 
the trip resumed, but the public continued to per- 
sistently besiege the cars, and the ‘‘dummy” was 
taken possession of by some sixty persons who 
crowded into and about it in order to get a free ride 
at their own risk. 

About half way up the hill, or between Stockton 
and Mason-streets, where there is a severe change 
in the grade, the crowded cars came to a standstill 
owing to the slipping of the freshly tarred cable 
upon the driving drum or pulley in the engine 
room. However, this difficulty was speedily neu- 
tralised by the administration of some sawdust and 
a slight increase in the tension of the cable, and 
the trip was then satisfactorily completed. 

As in all new devices or schemes, there were 
numerous small alterations and adjustments neces- 
sary before the road worked thoroughly well. 

It was soon, however, apparent that this small ex- 
perimental line was an unquestionable success, and 
would be, probably, the pioneer of many other 
similar schemes. The line with its extension has 
now been in successful mechanical and financial 
operation for upwards of eleven years. 

(To be continued). 





THE HOSPITAL SHIP ‘ CASTALIA.” 

IN our issue of October 3lst we published illustra- 
tions of the hospital ship Castalia, and of her tender, 
the Maltese Cross. We now give several engravings 
of the Longreach Pier by which the patients embark and 
disembark. Fig. 1 (page 468) gives a general elevation of 
the pier and landing stage ; Figs. 2and3 show the stack 
of piles between the fixed and moving portions ; Figs. 4 
and 5 (page 469) show the pontoon and the house on it ; 
Fig. 6 is a cross-section of the pier; Fig. 7 is a similar 
view of the roof of the porch ; Fig. 8 is a longitudinal 
section of the pontoon; and Fig. 9 is a cross-section, 
The pier is 193 ft. in length over all; the moving 
portion being 125ft., and the fixed part 63 ft. in 
length. Itis lined throughout with yellow pine, and 
roofed with glass. The moving portion rests at one 
end on a pontoon, which rises and falls with the tide ; 
the other end is fixed to a stack of piles by a joint 
bolted to each of the girders, and also to the piles, 
The fixed portion of the pier is also bolted to the same 
joint, thus making the connection of the moving and 
fixed parts. Ambulances can be taken through the 
pier, and there is a porch at each end. The work has 
been designed by Mr. Adam Miller, of Riches-court 
Lime-street, London. 








METALLURGICAL NOTES. 
ELeEcTROLYTIC EXTRACTION oF CorprER. 

Engineering and Mining Journal states that at the 
works at Oker, in Germany, there are in operation 
five machines, C,;, by Siemens and Halske, of Berlin, 
each machine being connected to twelve depositing 
baths. Each machine is driven by water-power of four 
to five horse-power, and deposits about 300 kilos. of 
copper per day. At the North German Refining 
Works, in Hamburg, six Gramme machines (No. 1), 
and one Wohlwill machine, are working, precipitating 
2500 kilos. of copper per day. Hilarion Roux, at 
Marseilles, works with a No. | Gramme machine con- 
nected with 40 baths giving 900 square metres of anode 
surface: the cathodes being 5 cm. from the anodes, 
and 0.5 mm. thick. The machine makes 850 revolu- 
tions per minute, consumes 240 kilos. of coal per day, 
and deposits 250 kilos. of refined copper, with 8 volts 
30 amperes. It is understood that in this country the 
electrolytic process of working copper is coming more 
and more into favour, especially for argentiferous 
copper materials, and that recently in the Swansea 
neighbourhood new plants have been erected, and old 
ones extended. But details of the mode of working, 
and results obtained, have so far not transpired, be- 
yond vague generalities. 


ANALYSES OF SLaAGs, 

In an article in the School of Mines Quarterly, 
Dr. Iles states that he finds that slags which are not 
usually decomposed by acids alone, and which there- 
fore require to be fused with alkali in order to prepare 
them for analysis, may in many cases be rendered 
easily soluble in acid by taking the sample from the 
still liquid slag in a special manner. His remarks 
apply more particularly to slags produced in lead smelt- 
ing, but he believes that the same result would be 
obtained with other slags. If a pot of newly-drawn 
slag be examined immediately after cooling, it will be 
seen that on the outside, where the slag has cooled 
rapidly, in contact with the iron slag-pot, there is a 
thin layer of glassy and brittle slag. This glassy por- 
tion is often found to be easily decomposed by acids, 
while the inner portion of the slag, cooled slowly, re- 
sists acids and has to be decomposed by fusion, In 
taking samples for analysis, for the regulation of the 
furnace mixtures, &c., Dr. Isles now proceeds by taking 
a steel bar, and either plunging this into the liquid 
slag in the slag-pot, or holding it in the stream of slag 
as it issues from the slag spout of the furnace, in each 
case withdrawing the bar and plunging it into cold water 
as soon as a thin crust of slag adheres to it. This 
rapid cooling of the slag, which has so marked an in- 
fluence on its resistance to acids, does not seem to 
affect its chemical composition at all, and certainly not 
as regards the main constituents, the determination of 
which is usually the object of analysis. Slags con- 
taining 4 to 42 per cent. of silica have always been 
found to be entirely decomposed by hydrochloric acid 
after -_ treatment, and so much trouble and delay 
is saved, 


A New Merattureicat Process. 

The Mining and Scientific Press of San Francisco 
describes, under the heading of ‘‘ A New Metallurgical 
Process,” a method practised by Mr. Edward Probert, 
of Eureka, Nevada, for extracting the silver and gold 
contained in arsenide of iron, or speise. The method 
consists of treating the molten speise with lead, or 
litharge, or both, and so obtaining argentiferous and 
auriferous lead, leaving the speise more or less free 
from the precious metals originally contained in it. 
So far as this method is concerned, it is difficult to 
see how any claim can be made for it is a ‘‘New 
Metallurgical Process.” It is, on the contrary, a very 
old one indeed, as applied to copper mattes, and 
practised at many plac-s. It is fully treated of in 
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various works on metallurgy, and Percy proposes for 
it the name of ‘‘ Lead Soaking Process” as an English 
equivalent of the German name ‘* Eintrinke Process.” 
Lead alone is usually employed, but lead and litharge 
together have been used. Neither is the method 
new as regards its application to arsenide of iron, 
or speise, as this has been desilverised formerly 
by adding lead to the molten speise and rabbling 
and agitating together, as proposed by Mr. Probert. 
The novelty of Mr. Probert’s invention seems to 
consist in the manner in which he proposes to obtain 
sufficient agitation and mixing of the speise and lead, 
so as to enable the latter to take up the silver and gold. 
He taps the liquid speise into iron pots, which have 
a lining largely composed of limestone, dolomite, or 
other carbonate decomposed at high temperature, 
such decomposition of carbonates by the heat of the 
speise causing carbon dioxide, or carbonic acid, to be 
given off with ebulliton, and steady agitation of the 
liquid contents of the pot. As usually practised, 
the lead has been brought into contact with the 
matte, or speise, in the tapping-hole of a furnace ; 
or, as in so desilverising speise at Freiberg, the lead 
has been added to the material under treatment, 
in a special small reverberatory furnace, the agi- 
tation in such case being obtained by stirring. 


’ 


Tue ** BESSEMERISING” OF CoprpER MATTES. 


It is probably well known to most of our readers, 
that attempts have frequently been made to apply the 
Bessemer process to the working of copper ores. It 
will be in their recoilection that, a few yearsago, Mr. 
Holway proposed to revolutionise the Spanish pyrites 
industry by applying the method direct to the pyrites, 
and producing sulphur and rich copper mattes. A 
great stir was made at the time, the proposal was most 
powerfully supported, and success predicted for it on 
very high authority. But, nevertheless, it was a 
failure, and has been completely abandoned, having 
won no laurels beyond those with which it was pre- 
maturely crowned at the outset. These attempts of 
Mr. Holway were not the first made in that direction, 
if we leave aside the special question of pyrites very 
rich in sulphur, and regard only the concentration of 
copper. In Russia, and elsewhere, trials were made 
to operate on copper mattes, but without any practical 
success. It — to have been left forthe French 
metallurgist, Mambés, to get the proposed method to 
work on a really practical scale, and this he has done 
after many experiments: and failures, commencing 
about 1880 ; the results of which have appeared from 
time to time in various papers dealing with metal- 
lurgical subjects, one of the most complete accounts 
having been by Professor Gruner in the ‘‘ Annales des 
Mines” last year. One of the main difficulties found 
was, that in converting copper matte direct into 
metallic copper (impure ‘‘ black copper),” the ordinary 
construction of converter, with vertical blast holes, 
was useless. However well the operation went on 
during the earlier stages, it came to grief as soon as 
any metallic copper was separated, owing to the metal 
which settled tothe bottom at once congealing, and 
closing the blast openings, stopping the process, and 
blocking up the converter. This was remedied by 
having converters with blast holes at some distance from 
the bottom, arranged horizontally round the converter. 
The separated copper sinks at once below the level of 
these, and not being cooled by the blast, remains fluid 
till the close of the operation. No difficulty was 
found in converting Rieber mattes direct into copper 
containing about 14 per cent. impurity, to be refined 
in theordinary way. But with poorer mattes carrying 
only some 30 per cent. of be yp the large amount of 
iron to be slagged off caused much trouble with the 
linings of the converters, which consist of three parts 
quartz and one part fireclay. This lining was rapidly 
corroded away, so that very few operations could be 
made with one lining. This difficulty has been got 
over by adding quartz-sand to the charge, and by not 
carrying out the conversion of poorer mattes to 
metallic copper at one operation. The latest notice of 
the process, which seems to bein regular work now, is 
in an account appearing last week in Berg und Hiitten- 
méinische Zeitung of a visit paid to the works by H. von 
Jossa, of St. Petersburg. The ores worked are of the 
most variable nature, the percentage of copper ranging 
from 4 to 23, and the amount and kind of impurity 
contained being equally diverse. They are being 
smelted down in cupolas with a height of 5 metres 
and diameter at tuyeres of 1 metre. There are three 
tuyeres of 7 cm. diameter, delivering blast of pressure 
equal to 20 cm. of water. The usual smelting mixture 
is in the proportion of 500 kilos. ore, 50 kilos. lime- 
stone, 70 kilos. coke, with more or less slags from the 
converters. Each furnace puts through per twenty- 
four hours 20 tons of ores and 3 tons of converter slags, 
and produces 4 tons copper matte, of 30 per cent. 
copper. This matte, after remelting, is run into 
the converters in charges of about 1 ton, and a blast 
of pressure equal to 35 cm. mercury isturned on. The 
course of the operation is described as follows: At first 
the flame is quite short, pale yellow, with white 
smoke. After two or three minutes, the flame gets 








longer and clearer, the smoke more dense, white or 
yellowish. Ebullition is heard in the converter. As 
iron and zine are oxidised, the smoke gets clearer and 
the flame gets greenish in colour. ‘The operation is 
over in twenty-five to thirty minutes. The product of 
this operation is called ‘‘ matte blanche,” and contains 
75 to 77 per cent. copper, as distinguished from the 
‘* matte bronze,” or original matte, with 30 to 35 per 
cent. copper. Matte and slag are turned out together 
into a cast-iron receiving vessel. It is not stated 
whether this is lined, but it must be assumed that it 
is, or the matte would soon destroy the iron. The 
slag soon separates, and is removed from the top, the 
matte is returned to the converter, and another blow 
of fifteen to twenty minutes converts it into metallic 
copper, with between 1 and 2 per cent. impurity. It 
is again to be assumed—though the article does not 
say so—that the ‘‘ matte blanche ” remains liquid, and 
is returned to the converter without any remelting. 
During the final blow there is very little smoke, short 
yellow and green flame, and low temperature. The 
slags from the first blow carry 1 to 2 per cent. copper ; 
those from the final blow carrying 2 to 3 per cent. 
They are added to the charge in the ore smelting, and 
so cleared of the copper contained. When Gruner’s 
description of the process appeared in 1883, the 
monthly production penne by its means was 85 to 
100 tons, the supply of ores being very irregular, and 
many of them being extremely impure. The consump- 
tion of fuel per ton of copper (refined copper ready for 
market) was given as 5 tons of coal. Water power was 
used for the blast, but for purposes of comparison it 
was taken that an engine doing the work would require 
coal at the rate of 1 ton per ton of copper produced, 
taking the monthly production at 100 tons of copper. 
Also coke used was reckoned into its equivalent of 
coal, for comparison with English copper-smelting, 
the total being as above. ‘To work ores of the 
same class and assay by the ordinary English 
process would require 13 to 16 tons of coal per 
ton of copper produced. Wages are also claimed 
to be very much less for this process than‘for the ordi- 
nary smelting methods. It seems quite beyond ques- 
tion that M. Mambés has long since passed from the 
stage of experiment into that of commercial success, 
and in spite of the conservative feelings which seem 
to cling to nearly all branches of metallurgy, it may be 
expected that his methods will be copied in many 
places, and notably in those where fuel is scarce. In 
this connection it does not seem easy to understand 
why it should not be arranged to run the first make 
direct from the ore furnace (copper or reverberatory as 
the case may be) into the converters, and so save cost 
of special remelting. Asregards economy, the method 
seemstriumphant. Thereisanother very important ques- 
tion connected with it, which still requires more proof 
and consideration, and that is, whether the impurities 
are as completely removed from copper by the new 
plan as by the ordinary reverberatory copper smelting. 
Very experienced English smelters lay great stress on 
the removal of deleterious matter by the several cal- 
cinations and smeltings of the process used in this 
country, and would require very strong proof of the 
production of any ples pure copper by a rapid and 
direct method before they adopt it. But if the electro- 
lytic refining of impure copper comes more and more 
into use, this objection to Mambés’ process, even if now 
valid, would fall away. It may be predicted that the 
process will recommend itself strongly for the working 
of argentiferous copper ores, giving rapidly and cheaply 
an impure copper containing the silver of the ore, 
such copper to be refined and desilverised by electro- 
lysis. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 1, 1884. 

From recently tabulated returns by the American 
Iron and Steel Association, it appears that there are at 
present 675 blast furnaces with 16 in process of erec- 
tion. The productive capacity in net tons of the com- 
pleted blast furnaces is 9,300,000 tons, an increase of 
1,300,000 tons in capacity during the past two years. 
The capacity of the bituminous furnaces in net tons is 
4,850,000 tons, an increase of 725,000 tons within two 
years. The annual capacity of the anthracite furnaces 
is 3,175,000 tons, an increase of 425,000 tons in two 
years. The annual capacity of the charcoal furnaces is 
1,275,000 tons, or 50,000 tons more than two years 
ago. There are 434 complete rolling mills and steel 
works, or 34 more than two years ago, and four works 
building. Of these mills 71 make rails. The rolling 
mill capacity for iron and steel is 7,600,000 tons. There 
are 5265 puddling furnaces, 2782 heating furnaces, 
1555 trains of rolls. There are 81 nail factories, having 
5695 nail machines ; two new nail works are being 
built, which will operate 67 machines. There are 21 
completed Bessemer works and one now being built. 
There are 46 completed Bessemer converters and 
three being built. The annual capacity in ingots is 
2,490,000 tons. There are 35 completed open-hearth 
steel works with a capacity of 550,000 tons, having 
58 completed furnaces. There are 41 crucible steel 
works with 3594 melting pots, having an annual 











capacity of 115,000 tons. There are 70 forges making 
75,000 tons of blooms and billets, and 53 bloomeries 
making 70,000 tons of blooms. The iron trade is ex- 
tremely dull, prices are weak, and there are no indica- 
tions of any early revival. Steel rails are selling in 
small lots at 28 dols. in Pennsylvania, and makers are 
willing to take large orders at 27 dols. An estimate 
of the cost of railmaking in Western Pennsylvania is 
given at 26.83 dols., and Eastern Pennsylvania about 
1 dol. less per ton. The bar mills are working to 
about one-half their capacity. Increasing quantities of 
southern iron are finding markets in New England. 
The advantage is 50 cents to 1. dol. per ton, over 
Lehigh irons. The volume of general business has not 
increased. The importations of gold are noted ; the 
volume of money in eastern centres is abundant, and 
bank reserves are increasing. Vanderbilt is about 
dropping the New Jersey Central, over which there has 
been such a contest in the courts for a long time; he 
finds it to heavy to carry. The Baltimore and Ohio 
Company having been defeated in their injunction to 
compel the Pennsylvania Company to carry their cars 
from Philadelphia to New York, will take steps to 
push railway construction on their independent line as 
rapidly as circumstances will permit. 


Philadelphia, November 7, 1884. 

At this writing, great agitation exists in the public 
mind over the Presidential election, and the probable 
change of administration, to one which will favour 
lower revenue duties. The manufacturing interests of 
the States have expended money liberally, but owing 
to the partial depression which has existed for a year 
or more throughout the country, only about one-half 
as much money was subscribed and paid in for political 
purposes as was paid in four years ago. The leading 
manufacturers of this city are apprehensive that the 
depression will continue for some time to come, and 
that railroad building will not grow to very large dimen- 
sions until late next spring. Steel rails are selling 
to-day at 28 dols. in small lots. Large lots could be 
had at 27 dols to 27.50 dols. ; old rails would sell at 
17.50 dols., but small lots are bringing 18 dols. to 
18.50 dols. In Bessemer pig there is no movement at 
19 dols. at tidewater ; 10 per cent. spiegel at 23 dols., 
and 20 per cent. at 26 dols., are quiet. Imported 
Bessemer nail blooms are quoted at 32 dols. Domestic 
slabs 1 dol. to 3 dols. higher, foreign blooms are in 
moderate request. Steel nails are gaining ground, 
and are now selling as low as iron nails. Merchant 
iron, plate tank structural, and sheet-iron, are moving 
in very small lots at prices heretofore quoted. Stocks 
of metals at New York areas follows: Tin plates, 
36,639 boxes; pig lead, 335,446 boxes; spelter, 
121 tons ; sheet zinc, 28,053 lb. ; scrap zinc, 13,490 lb.; 
old copper, 6863 lb. ; Swedish iron, 2951 tons; iron 
wire rods, 553 tons ; steel wire rods, 58,915 tons ; old 
rails, 1135 tons; scrap iron and steel, 1690 tons. 
The demand for foreign material is very light. A 
good deal of iron from the Southern States is crowding 
its way into northern markets, but latterly there has 
been a falling off. The probabilities point to an in- 
creasing production of pig iron on account of the 
small stocks in first and second hands. Sales of steel 
rails during the past week foot up about 15,000 tons 
so far as can be ascertained. The coal trade is slug- 
gish. The anthracite production will foot up about 
28,000,000 tons this year, or 300,000 tons less than 
last year. The soft coals of Maryland and Pennsyl- 
vania are finding increasing favour in New England 
markets. The textile manufacturers in New England 
have still further restricted production, and within 
the past three week the manufacturers have restricted 
largely, and will keep their looms idle until the 
market conditions change radically. Political agita- 
tions are overshadowing all other interests for the pre- 
sent, but the war of rates between the trunk lines 
continues. The Pennsylvania is the only one which 
refuses. 








Tue Fraser River Bripce.—In our account of the 
Fraser River Bridge on the Canadian Pacific Railway in 
our issue of September 5, we omitted to mention that it 
was designed by Mr. C. C. Schneider, the late chief engi- 
neer of the Niagara cantilever bridge. 

Giascow ENGINEERS’ AssocIATION.—At a meeting of 
the Association held on the 13th inst., in the Christian 
Institute—the president in the chair—the discussion on 
the crossover communication on the River Clyde was 
resumed.. Mr. T. F. Thomson advocated a traversing 
bridge, slightly above quay-level, and Mr. A. J. W. Wat- 
kins a high-level bridge, with hydraulic lifts atthe quays, 
in addition to the inclined approaches. Mr. Thomson 
proposed to cross the river in five spans, the centre span 
consisting of two cantilever traversing girders, the machi- 
nery for working which would beconcealed under the quays. 
The bridge allowed for passenger, street, and railway 
traffic. Mr. Watkins considered a high-level suspension 
bridge with stiffening girders the most suitable, as owing to 
the riseon the river bar on either side the approaches would 
be comparatively short. This bridge would also allow for 
railway communication between Stobcross Depdt Ter- 
minus quay and the new Cessnock Docks, while the 
hydraulic lifts would accommodate the transportation of 
goods between the quays. 
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In our issue of October 3 we gave a two-page engrav- | 


ing of the pumping engine at the Eastbourne Water 
Works, and again, on October 24, we did the same, 


with additional views on page 384. This week we con- | 


clude the illustrations and add the following descrip- 
tions of the engines and their performance : 
Messrs. Moreland and Son, Old-street, London, con- 


structed two sets of pumping machinery for these | 


works, in the years 1869 and 1876. By the year 1881, 
however, the town had increased to such an extent that 
neither the yield of the wells nor the pumping power, 
was adequate to supply the demand. Under these 
circumstances Mr. G. A. Wallis, engineer-in-chief of 
the water works, decided to sink a new well in the 
hope of finding an additional supply. After careful ex- 
amination it was decided to sink the new well in a 
site removed about one quarter of a mile from the old 
works. In plan the well is oval, measuring 26 ft. by 
18 ft. ; it was sunk to a total depth of 65 ft. under the 
original ground line, the strata passed bein 
or 3 ft. of soil, under which were 27 ft. of chalk, and 
then 35 ft. of green sandstone. A heading was also 
driven to connect the new with the old wells. The 
yield of water surpassed all expectations, being about 
5,000,000 gallons per twenty-four hours, 

The pumping engines supplied previously were of 
the inverted cylinder, direct-acting, rotative type. 
The steam cylinders were 29in. in diameter; the 
pumps were of the bucket and plunger type, with 


engines and pumps being 30 in. The wells were 105 ft. 





| raising 1,080,000 gallons per 24 hours at 30 revolutions 


2 ft. | 


| pumping power is not sufficient to lower the water 
working barrels 17 in. in diameter, the stroke of | 





DETAILS OF COMPOUND PUMPING ENGINE; EASTBOURNE WATER WORKS. 
CONSTRUCTED BY MESSRS. MORELAND AND SON, ENGINEERS, LONDON. 










































































deep. The performance of these engines had 
been so satisfactory, and the repairs required 
of so slight a nature, that it was not only 
determined to remove them to the new well, 
but it was also considered advisable to con- 
struct the new and more powerful engine 
on the same general principles, but with this 
variation, that whereas the old engines had 
single cylinders, the new engine was to have 
compound cylinders on the tandem principle. 
As the steam pressure at the new station was 
fixed at 80 lb., the working parts of the old | 
engines, designed for a pressure of 55 1b. only, 
would not have been sufficiently strong, it 
was therefore decided to compound these 
cylinders also on the tandem principle, so 
that full advantage could be taken to expand 
the steam without increasing the initial strain. 
In fact these engines are not now subjected 
to a greater strain when expanding eight 
times with a steam pressure of 80 lb. than with the 
previous expansion of about twice with 50 lb. pres- 
sure of steam. Each pumping engine was to be entirely 
independent, so that in the event of the breakage of 
a crankshaft only one would be disabled. 

These works have now been completed for some time. 
The new engine, designed in 1880, was set to work in | 
1882, and the old engines were compounded and set | 
to work shortly afterwards. The works were formally | 
opened on the 30th of June, 1883, by their Royal | 
Highnesses the Prince and Princess of Wales. | 

The capacity of the present pumping plant is as | 
under: One independent compound engine capable of | 
raising 1,620,000 gallons per 24 hours at 25 revolutions | 
per minute under a head of 400 ft., and two inde- 
pendent compound pumping engines, each capable of 


per minute under a head of 400 ft. The larger engine, 
or No. 1, exerts about 160 indicated horse-power, and 
the two smaller engines, Nos. 2 and 3, each 106 indi- 
cated horse-power. About two-fifths of the whole 
quantity of water is pumped under the maximum 
head of 400 ft., the remainder against an average head 
of 200 ft. 

There is yet space for a fourth engine similar to 
No. 1, which it is intended to employ exclusively for 
low-service work, and which will therefore be fitted 
with a pump of double the above capacity. The present 


in the well enough to admit of access to the bucket 
and suction valve from helow ; the suction valves are 
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therefore made small enough to be withdrawn from 
the pump top through the rising main; the waterway 
through the valves is thus comparatively limited, 
otherwise the engines could be run much faster. No. 1 
engine indeed works exceedingly well at 27 revolutions 


| per minute, equal to 180 ft. pump _— but where, as 
v 


in ordinary service engines, large valves can be applied, 

its normal speed would be 35 revolutions per minute. 
Referring to the illustrations, of which Figs. 1 

and 2 will be found in our issue of October 3, Figs. 3 


| to 23 in that of October 24, and the remainder on the 


present and opposite pages, it will be seen that the 
pumps are supported by heavy cast-iron girders, 
which rest on the brickwork of the well (Figs. 1 and 
2); on these girders are erected substantial columns, 
15 in. in diameter, cross-braced together, and sup- 
porting the engines above by means of a second set 
of cross girders. This system of support to the 
engines was preferred to brickwork, it being con- 
sidered of primary importance that the pump-room 
should not only be perfectly open and accessible, 
but also as well lighted and as pleasant as the 
engine-room, and not, as is usually the case, a con- 
fined, dark, dirty, and sometimes greasy hole in the 
foundations. The result is perfectly satisfactory, and 
well repays the small additional expense. 

The engine-house, from the designs of Mr. G. A. 
Wallis and Mr. E. H. Currie, architect to His Grace 
the Duke of Devonshire, is a model of what such should 
be—it is at once a thoroughly substantial and elegant 
structure—for a height of 6 ft. from the floor, the walls 
are lined with glazed tiles of a dark chocolate colour, 
which give a very pleasing and clean appearance. 
The roof principals are of iron, the purlins and board- 
ing of varnished pitch pine. With the exception of 
the space immediately round the engines (which is of 
wrought-iron chequered plate), the floor of the engine- 
room is formed of rubbed York paving, supported by 
rolled girders. The floor of the pump-room, with the 
exception of the well-covering of chequered plates, is 
formed with brick on edge laid in cement. 

The general design of the boiler-house and coal 
store (Fig. 4, page 384), is similar to that of the engine- 
room ; in each case the floors are paved with brick. 
The boilers, three in number, are of the Lancashire 
type, 7 ft. in diameter, 25 ft. in length ; each has two 
furnaces 33 in. in diameter. The safety valves are 
loaded to 80 lb. per square inch, but the boilers are of 
sufficient strength for a pressure of 1001b. per square 
inch. It will not be necessary therefore to reduce the 


working pressure for many years to come on account 
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of deterioration. The furnaces are of steel, welded and 
fitted with Adamson flange seams and Galloway tubes. 
The rivet holes were drilled in position after the plates 
were bent. The total heating surface of each boiler is 
807 square feet, the firegrates are 4 ft. long, and the 
firegrate area to each boiler is 22 square feet. 

A feed-water heater is placed in the main flue, its 
scrapers are driven by a small horizontal engine fixed 
in the pump-room ; this also is employed when neces- 
sary, to charge the air vessels by means of an air-charg- 
ing pump wrought from the piston rod. The air charg- 
ing pumps fitted to the engines are only used to supply 
loss in the ordinary course of pumping. The whole of 
the engine-house and pump-room is commanded by a 
10-ton travelling crane. 

A pair of 5in. safety valves loaded to 180 lb. per 
square inch are fitted between each of the pumps and 
air vessels, and in the event of any mismanagement 
of the main cocks, would discharge the whole of the 
water from the pumps back into the well. A governor 
is also fitted to each engine, which, however, does not 
come into action until a speed greater than the 
maximum working speed has been reached. In the 
event of the not unheard of accident of the bursting of 
a main, the engines would still be under control, 
although the attendant was not at hand to check them. 
In actual work all regulation of speed is effected by 
the expansion gear alone, full boiler pressure being 
always admitted to the high-pressure cylinders. 

Before proceeding in detail to describe No. 1 engine, 
it may be well to state what special advantages are 
claimed for this class of engine as applied to pumping 
when compared with a beam engine, they are : 

1. The pressure of the steam is transmitted directly 
to the pump piston or plunger, without the interven- 
tion of a beam. 

2. The number of the working parts and the weight 
of the engine are both considerably diminished. 

3. The first cost is about 30 per cent. less, and the 
cost of maintenance is sensibly reduced. 

4, A large saving in the cost of the buildings and 
foundations. 

Direct-acting vertical engines up to 100 indicated 
horse-power are best balanced by the flywheel ; above 
that power, and as in No. 1 engine, it is desirable to 
get a light balance which can also be utilised for work- 
ing the auxiliary pump. 

As previously stated, this engine is compound, verti- 
cal, rotative, and direct-acting, placed directly over 
the well. The cylinders are inverted and arranged 
tandem fashion, but without the usual space for two 
stuffing-boxes between them. In place of these a form 
of metallic packing is introduced which enables the 
cylinders to be directly bolted to each other. The 
advantages of the arrangement are: (1) Reduced 
height of the engine ; (2) a saving of one stuffing-box ; 
(3) a reduction in friction ; (4) an entire absence of air 
leakage into the low-pressure cylinder. 

The packing consists of two cast-iron split rings, 
bored slightly smaller than the piston-rod, and fitted 
up in exactly the same manner as an ordinary piston, 
with springs behind. The results have been most 
satisfactory, as after two years’ constant use the piston- 
rod was found to be perfectly smooth, and no adjust- 
ments whatever were required. 

The sizes of the cylinders are as under : 


in. 
High-pressure cylinder, diameter... 20 
Low a ae i 384 
Stroke ... 40 


On the upper end of the high-pressure cylinder is 
cast a strongly-ribbed sole plate (Figs. 5 and 6) 8in. 
deep and 4ft. Gin. square, to which the upper and 
low-pressure cylinder is bolted, and which itself rests, 
and is securely bolted to, the engine frames. 

The bodies and external covers of the cylinders are 
steam-jacketted ; the condensed water drains back 
into the boilers. The working barrels are cast sepa- 
rately of hard, close-grained metal, and fixed into 
their seats by hydraulic pressure ; this method of con- 
struction is at once simple, and makes a thoroughly 
steam-tight job. The valve faces are cast of special 
metal and pinned on to the cylinders. Each cylinder 
is fitted with expansion valves (Figs. 5, 10, 11 and 12) 
capable of being independently adjusted whilst the 
engine is running. The main valves of both cylinders 
are actuated by one eccentric, and the expansion valves 
by another eccentric (Figs. 35 to 38). The communi- 
cation between the high-pressure exhaust passage and 
low-pressure valve chest is effected by two copper 
pipes, 4} in. bore (Fig. 6). The exhaust branch 
to condenser is 10in. bore. The cylinder covers 
and valve-chest doors are polished, the bodies of 
the cylinders and the valve chests are lagged with 
sheet iron secured with polished brass bands; all 
the spaces underneath the lagging are packed with 
hair felt, The pistons are hollow, and are fitted with 
Prior’s packing rings; these give excellent results, 
and have as yet required no adjustment. Either 
piston can be removed or the packing adjusted by 
taking off the corresponding cylinder cover. The 
piston-rod, of Bessemer steel, is 5 in. in diameter be- 
tween the cylinders, and 6} in. in diameter at its 





lower part ; the nuts securing the pistons to the rod 


are gun-metal. The valve spindles (Figs 14 to 20) are 
of Bessemer steel, and are fitted with adjustable 
slipper guides, which are bolted to the high-pressure 
valve chest (Fig. 6). The spindles are so arranged 
that the valves of either cylinder can be removed with- 
outinterfering with those of the other cylinder. The 
expansion spindle (Fig, 15) is fitted with a screwed 
joint to allow either of the two portions to be rotated in- 
dependently. Indicator pipes and cocks, and a full set 
of drain and starting cocks, are fitted to each cylinder, 
these being aman to be all operated from the lower 
platform. 

‘The general design of the bedplate and framing is 
clearly shown in Figs. land 2. ‘The bedplate, of box 
section, is 10 ft. 9 in. long and 7 ft.6 in. wide; it is 
formed with a circular trough (Fig. 21) at the bottom 
which effectually catches all oil or dirt that would fall 
into the pump-room, and also serves to support the 
girders for the pump rods. The crankshaft bearing 
is cast with the bedplate, the bottom brass is octagonal 
and the top brass is square; the cap is of polished 
wrought iron held down by two bolts 34 in. in dia- 
meter. The bottom of the bedplate is planed and 
adapted to rest in the cast-iron girders which carry it. 

The standards (Figs. 24 and 25) are also of box sec- 
tion ; oneof them is utilised as the exhaust passage to 
the condenser, and they are all bolted together at their 
upper ends, The guide bars are fixed to the frames 
by means of three turned bolts, 3} in. in diameter, 
fitted with nuts on the outside of the standards. The 
guide bars, 7} in. wide, are double-ribbed ; brass oil- 
catchers are fitted under the guides. 

The crosshead (Fig. 32) of Bessemer steel is 9 in. in 
diameter at the journals, and has two horns forged 
solid with it to take hold of the pump rods, The con- 
necting rod of best scrap iron, 7 ft. 6 in. centres, is 
forked at its upper end to embrace the crosshead. The 
lower end head is of the marine type. The crankshaft 
(Figs. 30 and 31) is of Bessemer steel with journals 
134 in. in diameter. The diameter at the flywheel 
boss is 144in. The crank is of forged scrap iron, and 
is bored out to 154 in., and shrunk on and keyed on 
the shaft. The crank-pin, of Bessemer steel, is 84 in. 
in diameter and 8 in. long, and is shrunk into the eye 
of the crank and rivetted over. 

The eccentric rods (Figs. 35 to 33) are of scrap iron ; 
the eccentrics are 4} in. wide, and two eccentric 
blocks are bolted together by three bolts, and secured 
to the crankshaft by long keys. A loose gun-metal 
lever, free to revolve, is fitted between the block and 
strap of each eccentric. 

The rods connecting the engine and pump cross- 
heads are of Bessemer steel 4 in. in diameter. All the 
working parts and the pump rods are finished bright. 

The flywheel is 15 tons weight, 15 ft. 7 in. in dia- 
meter, and is made in eight segments, which are 
planed and put together by wrought-iron dowels and 
keys. The centre is bored out and turned for polished 
wrought-iron hoops 5 in. deep and 3 in. thick, which 
are shrunk on the eye of the wheel in position. 

The engine, as well as its platforms, is quite inde- 
pendent of the walls of the building. The lower plat- 
form is carried by cantilevers from the framing, and 
the upper platform by means of two light cast-iron 
girders bolted to the baseplate between the cylinders. 
The covering of the platforms is formed of wrought- 
iron chequered plates, and the handrails and standards 
are all finished bright. The whole of the gear necessary 
for starting or regulating the engine is controlled from 
the lower platform. 


(To be continued.) 








TREVITHICK’S ENGINE AT CREWE. 

A FEw weeks ago, when dealing with the visit made 
to Crewe by the members of the Iron and Steel In- 
stitute during the Chester meeting, we mentioned 
(vide page 310 ante) the old high-pressure engine of 
Richard Trevithick, which, thanks to Mr. Webb, has 
been rescued from a scrap heap in South Wales, and re- 
erected atthe Crewe Works. We this week give on 
page 476 engravings of this engine, which have been 
prepared from photographs kindly furnished to us by 
Mr. Webb, and which will clearly show its design.- 

As we mentioned in our former notice the boiler 
bears a name-plate with the words ‘‘ No. 14, Hazeldine 
and Co., Bridgnorth,” and it is evidently one of the 
patterns which Trevithick was having made by Hazel- 
dine and Co., about the year 1804. The shell of the 
boiler is of cast iron, and the cylinder, which is vertical, 
is cast in one with it, the back end of the boiler 
and the barrel being in one piece as shown. At the 
front end the barrel has a flange by means of which it 
is bolted to the front plate, the plate having attached 
to it the furnace and return flue, which are of wrought 
iron. The front plate has also cast on it a manhole 
mouthpiece to which the manhole cover is bolted. In 
the case of the engine at Crewe, the chimney, firehole 
door, and front of flue had to be renewed by Mr. Webb, 
these parts having been broken up before the engine 
came into his possession. 

The piston rod is attached to a long cast-iron cross- 








head, from which two bent connecting rods extend 
downwards, the one to a crank, and the cther to a 
crank-pin inserted in the flywheel. The connecting rods 
now on this engine were supplied by Mr. Webb, the 
original ones—which they have been made to resemble 
as closely as possible—having been broken up. In the 
Crewe engine as it now exists it is not quite clear how 
the power was taken off from the crankshaft, but 
from the particulars of similar engines recorded in 
the ‘ Life of Richard Trevithick,”* it appears that 
a small spur pinion was in some cases fixed on the 
crankshaft, and in others a spurwheel, with a crank- 
pin inserted in it, took the place of the crank at the 
end of the shaft opposite to that carrying the flywheel. 
In the Crewe engine the flywheel, it will be noticed, is 
provided with a balanceweight. 

The admission of the steam to and its release from the 
cylinder, is effected by a four-way cock provided with 
a lever, which is actuated by a tappet rod attached to 
the crosshead, as seen on the back view of the engine, 
To the crosshead is also coupled a lever having its ful- 
crum on a bracket attached to the boiler, this lever 
serving to work the feed pump. Unfortunately the 
original pump of the Crewe engine was smashed, but 
Mr. Webb has fitted one up to show the arrangement. 
A notable feature in the engine is that it is provided 
with a feed heater through which the water is forced 
by the pump on its way to the boiler. The heater con- 
sists of a cast-iron pipe through which passes the ex- 
haust pipe leading from the cylinder to the chimney, 
the water circulating through the annular space be- 
tween the two pipes. 

Altogether the Trevithick engine at Crewe is a relic 
of the very highest interest, and it is most fortunate 
that it has come into Mr. Webb’s hands and has thus 
been rescued from destruction. No one, bearing in 
mind the date at which it was built, can examine this 
engine without having an increased respect for the 
talents of Richard Trevithick, a man to whom we owe 
so much and whose labours have as yet met with such 
scant recognition, + 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
more steady last Thursday, thus showing that confidence 
was being restored. From Thursday of the previous week 
nothing but cash transactions had been recorded. Prices 
opened at 24d. per ton under those current at Wednes- 
day’s close, but they improved, and closed 14d. higher 
per ton than on the previous day. Transactions were 
reported on forenoon ’Change at 43s. up to 43s. 3d. cash, 
also at 43s. 1d. to 43s. 3d. one month, the close being 
sellers at 43s. 24d. cash, and 43s. 4d. one month, and 
buyers offering 4d. per ton less. Business was done in 
the afternoon at 43s. 2d. to 43s. 4d. cash, the market clos- 
ing with sellers at 43s, 4d. cash, and buyers at 43s, 34d. 
Friday’s market was very quiet in the morning, but 
holders were very firm, and in the afternoon prices were 
advanced to the extent of 5d. per ton; the close, how- 
ever, was only 24d. per ton over that of the previous day. 
During the forenoon the cash transactions ranged from 
43s. 4d. to 43s. 6d., and the close was sellers at 43s. 6d. 
cash, and buyers at 4d. per ton under. Iron changed 
hands in the afternoon at 43s, 7d. up to 43s. 9d. cash, also 
at 43s. 84d. to 43s. 10d. one month, and the close was 
sellers at 43s. 64d. cash and 43s. 8d. one month, and 
buyers offering $d. per ton leas. The market was weak 
on Monday, and prices experienced a decline of 64d. per 
ton. There seemed to be a withdrawal of the late pres- 
sure put upon the market by the holders of warrants, and 
it was expected that business would be conducted with 
less recklessness for some time to come. Business opened 
at 43s. 4d. — 24d. down) to 43s. 2d. and 43s. 3d. cash, 
the close of the forenoon market being sellers at 43s. 24d. 
and buyers at 43s. 2d. cash, and in the afternoon the 
quotations were 43s. 2d. down to 42s. 104d. and back to 
43s. cash, the market closing with sellers at 43s. cash and 
43s, 2d. one month, and buyers offering 4d. per ton lower. 
Yesterday’s market opened weak, and at a decline of 14d. 
~ ton, but recovered, and closed as on the previous day. 
n the morning there were transactions at 42s. 104d. upto 
43s. cash, also at 438s. to 43s. a“ one month, and sellers 
at the close were wanting the last-named quotations, with 
buyers near. In the afternoon the quotations ranged 
from 43s. 1d. to 43s. cash, and at the close of the market 
43s. was the nominal cash price. A renewed upward 
tendency in prices was shown to-day, the forenoon quota- 
tions ranging from 43s. to 43s. 5d. cash, the close being 
buyers at 43s, 5d. cash and sellers at 43s. 54d. In the 
afternoon the range of prices was from 43s. 4d. to 43s. 6d. 
cash, and towards the close of the market there were 
sellers at 43s. 6d. cash and buyers at 43s. 54d. It cannot 
be said that there is much change to report in the position 
of the market so far as warrants are concerned, which 
seem to remain under the control of those who have of 





* “Life of Richard Trevithick, with an Account of His 
Inventions.” By Francis Trevithick. London and New 
York : E. and F. N. Spon. 

+ It may not be out of place here to remind our readers 
that the subscription list for the Trevithick Memorial 
Scholarship—a fund of which Mr. Henry Chapman, 113, 
Victoria-street, London, S.W., is the honorary secretary 
—is not yet closed. The object of this subscription, 


nainely, the establishment of an engineering scholarship 
to commemorate the labours of Richard Trevithick, is a 
most meritorious one and deserves every support, 
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late been working the speculative operation. The dealers 
appear to be afraid to move either in the direction of a 
rise or of a fall, and the consequence is that a little 
buying causes a smart rise, and the slightest sell- 
ing leads to a considerable fall. At least half a 
dozen firms have been compelled to stop, of whom 
four were members of the Pig Tron Trade Association, and 
a considerable amount of distrust has taken place, with 
the result that the extent of business has been materially 
reduced. Itis believed that the stock of warrants is con- 
centrated in the hands of a very few firms—a fact which 
makes dealers timid about entering into fresh engage- 
ments. With regard to the prospects of the iron trade 
generally, present appearances do not indicate any im- 
provement, the orders recently placed being much smaller 
than those given out a few months ago. This is shown 
by the smaller exports of Scotch iron, those for the week 
ending last Saturday being 6678 tons, as against 6783 tons 
in the preceding week, and 12,107 tons in the correspond- 
ing week of last year. The decrease for the year, on last 
Saturday, was 84,077 tons. Last week’s shipments in- 
cluded 1100 tons to the United States, 155 tons to South 
America, 100 tons to Australia, &c., 465 tons to Italy, 
760 tons to Germany, 773 tons to Holland, 120 tons to 
Belgium, and lesser quantities to other countries. There 
are again 95 blast furnaces in actual operation, as com- 

cone with 101 at this time last year. One furnace has 
ne blown out during the week at Langloan Iron Works. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores yesterday afternoon stood at 579,925 tons, 
as against 580,171 tons yesterday week, showing a decrease 
of 246 tons for the week. 


Shipments of Locomotives and other Machinery, &c., from 
the Clyde.—The foreign and colonial shipments from the 
Clyde reported last week in the shape of machinery, &c., 
included no fewer than nine locomotive engines of the 
total value of 16,714/., together with four steel barges and 
one steel tug valued at 16,600/., sugar-crushing and other 
machinery of the value of 18,350/., mowing machines of 
the value of 3100/., steel manufactures valued at 4160/., 
and castings and miscellaneous iron manufactures of the 
value of 35,400/. ; total, 94,3247. 


The Fife and Clackmannan Coal Trade.—The coal- 
masters of the two counties of Fife and Clackmannan 
held a meeting at Dunfermline last Thursday, at which 
they resolved to reduce the prices of shipping 3d. per ton, 
the minimum rates f.o.b, at Burntisland being 6s. 6d. to 
6s. 9d., and 7s. per ton. <A large amount of the coal- 
shipping trade of those counties seems to have gone to 
other ports on account of the high prices which were re- 
solved upon some time ago by the coalmasters. The 
home trade in house coal is now somewhat brisk, and the 
price charged ranges from 8s. to 9s. per ton. 


Shipbuilding Trade at Dundee.— More inquiries for new 
ships are now being made, and there is a prospect of some- 
what better times for Dundee shipbuilders. The Messrs. 
Gourlay Brothers are said to have arranged for the con- 
struction of asteamer of about 700tons for an Australian 
firm: Messrs. Alexander Stephen and Sons are laying 
down a steel vessel of 1300 tons, a sister ship of the 
Helenslea ; Mr. W. B. Thomson is building a twin-screw 
steamer for towing purposes on the Hooghly, and is about 
to lay down one or two steam trawlers; and Messrs. 
Pearce Brothers are building a steel steamer of 300 tons, 
which is to be sent out in pieces to Australia, 


Rumoured Sale of a Greenock Shipyard.—A few days ago 
it was rumoured in Greenock that the shipbuilding yard 
lately belonging to the now defunct firm of Messrs. 
Robert Steele and Co. of that town, had been sold, the 
purchasers named being Messrs. Currie and Co., ship- 
owners, Leith, who, together with Sir Donald Currie, 
M.P., belong to Greenock. 


The Barrwood Minerals.—The old town feuars of Kil- 
syth, occupying the grounds of Barrwood in that town, 
of whom there are about fifty, have just received from 
Messrs. William Baird and Co., of Gartsherrie, the 
mineral lessees, a total of 25,000/. in sums of about 80. 
up to 3000/., for the right to work the minerals under- 
neath. This windfall was at one time unexpected, but 
it was secured for them by instituting an action at law 
in the Court of Session. 


Stoppage of Night Work at Grangemouth Docks.—Traders 
to and from this port recently received infermation that 
night work will not be allowed on and after last Monday, 
in connection with pigiron, limestone, and minerals (coal 
excepted), and the railway agent received instructions to 
see this carried out. That this arrangement will seriously 
affect the trade of the docks is certain, as by the expedi- 
tious manner in which the steamers carrying the pig iron 
from Middlesbrough are discharged, the development of the 
English iron trade to Scotland has been greatly fostered. 
As traders pay the extra expenses for the night work, it 
is surprising that any interference should now be made 
with a custom that has been in force since the docks were 
opened. Steamers, instead of being discharged and de- 
spatched in the tide of twelve hours, will, under the new 
arrangement, be delayed much more than double time, 
and this, of course, will result in the steamers trading 
solely to Middlesbrough making a much smaller number 
of runs than they have hitherto done. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Hydraulic Company in Hull.—The question of 
better appliances for the extinguishing of fires in Hull 
has been the subject of some discussion at the meeting of 
the Watch Committee, and steps have been taken which 
will lead to the improvement and increase of those appli- 
ances. It appears from the statement of Mr. Stuart, the 
chairman, that the seed-crushers of the town apprehend 





an increase in the rate of fire insurance in consequence of 
the alleged want of better means for dealing with large 
fires in Hull. It has been resolved that the Hy- 
draulic Company’s water should be applied to six hydrants 
to be put down in High-street. This power, combined 
with the corporation’s water mains, will make each 
hydrant as good as a fire engine, throwing strong jets to a 
great height. These hydrants are adopted as an experi- 
ment, and possibly, if they are found to act with all the 
efficiency they promise, and satisfactory arrangements 
can be made for using them quickly at any time in the 
night, the number will be increased. The Hydraulic 
Company’s power is at present limited in extent, so that 
it cannot be utilised anywhere, but the resolution to use 
it where available may recommend it to the town. 


Market Weighton Water Company.—This Company has 
been formed for the purpose of providing Market 
Weighton with a supply of pure spring water, the want 
of which has long been felt by the inhabitants, there 
being at present no such supply laid on in pipes. Few 
have water in their premises, and many have to carry it 
long distances, while the rural sanitary authorities have 
been obliged to label several of the pumps as dangerous, 
in consequence of tlie water, on analysis, proving polluted 
and unfit for drinking purposes. The site for the pump- 
ing works has been fixed upon near the Goodmanham 
Spring, and that for the reservoir will be on the adjoining 
hill, about a mile and a half from the town. The town 
will thus procure water of the necessary pressure and of 
an assured purity. The water which has been analysed 
by an eniment analyst, and been pronounced to be of the 
highest character. The estimated cost of the undertaking 
is not to exceed 3000/., and the capital to be raised is 
40007. in 800 shares of 5/. each. The directors are Lord 
Londesborough, Lieut-Colonel Young, of Londesborough, 
Dr. T. I. Jefferson, and Mr. A. Dunhill, of Market 
Weighton. Messrs. Silvester and Son, ,of Beverley, are 
the solicitors; and Mr. Harold Silvester is secretary, 
while Mr. J. F. Fairbank, C.E., of Westminster, is the 
eugineer. 


The Doe Lea Railway.—About two years ago, Messrs. 
J. and G. Tomlinson, contractors, of Derby, commenced 
to construct a short line of railway in the Doe Lea Val- 
ley, just below Bolsover. This line is now completed. 
Last week, Mr. Needham, traffic manager forthe Midland 
Railway Company, Mr, Underwood, the company’s engi- 
neer, together with other gentlemen connected with the 
undertaking, went over the line for the purpose of inspec- 
tion, and the Midland Railway Company has now taken it 
over and commenced to run their own engines. The rail- 
way has been constructed under the personal superintend- 
-_ at _ J. Tomlinson, Mr. Drabble Tomlinson, and 

r. Taft. 


Threatened Water Famine at Chesterfield.—The water 
supply to this borough has for some past been deficient 
both in quality and quantity, some districts being for days 
without any, and, when supplied, finding it very dirty ; 
this, no doubt, is due to the long droughts. Had this 
occurred in the hot season the results might have been 
very serious, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was 
rather a smaller attendance on ’Change at Middlesbrough, 
and again there was but little business transacted. 
Prices were unaltered, No. 3 Cleveland pig being quoted 
36s. 3d. for prompt, and 36s. 6d. for forward delivery. 
The lower numbers remain at 34s. and 34s. 6d. per ton. 
Although the year is far advanced the exports continue 
good, being about equal to those of last month, but 
they do not compare favourably with those of No- 
vember last year. The Cleveland pig-iron makers state 
that they are well sold for the next three months. 
There is no new feature in the trade, and the outlook 
is still gloomy. In the manufactured iron trade there is 
no change. Ship plates are still quoted 5/. per ton, and 
angles 4/. 15s., less 24 per cent. at makers’ works. Most 
of the works are only in partial operation, and a large 
number of men are out of employment. To-morrow 
(Thursday) the court of arbitration will be held at New- 
castle-upon-Tyne, Dr. Robert Spence Watson presiding 
as arbitrator to decide what rate of wages is to be paid to 
the ironworkers throughout the North of England. The 
employers claim a reduction of 5 per cent., and the opera- 
tives ask for a like amount advance. The cases of the 
respective sides have been handed to the arbitrator, and 
it is expected that the whole proceedings will not occupy 
more than two or three hours. There has been a great 
deal of unavoidable delay in making arrangements for 
this arbitration, and it is expected that Dr. Watson will 
give his award as soon as possible. More than ordinary 
interest attaches to this arbitration, as the Staffordshire 
men have delayed the further consideration of their wages 
question until they ascertain what is done in the North 
of England. 


Engineering and Shipbuilding.—The engineering esta- 
blishments are fairly well occupied, but they are nothing 
like as busy as they might be. All the shipyards are 
slack, but of late a few orders have come to hand, and 
there will not be so much suffering in the towns on the 
north-east coast, as was apparent a few months ago. 


The Coal and Coke Trades.—The fuel trade is steady. 
Prices are unchanged. 








FOREIGN AND COLONIAL NOTES. 
The Welland Canal.—The work of deepening the Wel- 
land Canal to a uniform depth of 14 ft., will be proceeded 
with at once. Dredging will have to be done at the sum- 


mit, but for the greater part of the distance, the object 
will be accomplished by raising the walls of the present 
canal. The whole work of increasing the depth from 12 ft. 
to 14 ft. will cost about 1,000,000 dols., and there is an 
appropriation of 250,000 dols. now available. The re- 
maining 750,000 dols. will be asked for in the next session 
of the Canadian Parliament. It is believed that the work 
can be carried on without interfering with navigation, and 
that the whole will be completed in two years, or by 
July 1, 1886, 

The Intercolonial Ratlway.—It appears that the Cana- 
dian Government intends to build a branch of the Inter- 
colonial Railway to Indiantown, on the Miramichi, New 
Brunswick, and that tenders for the construction of 
this work will be opened in a few days. The branch in 
question will be 14 miles long and will cost 150,000 dols. 


Hergott Springs. — A South Australian Government 
boring party has struck an artesian water supply at Her- 
gott Springs with a 6-in. bore, at a depth of 340 ft. The 
water was fresh and running at the rate of 196 gallons per 
hour. Boring is still being carried on, in order to increase 
the supply of water. Hergott is forty miles south-west 
from the Michechen bore. 


American Locomotive Building.—The Baldwin Locomo- 
tive Works have completed the last of ten freight engines, 
built for export to Sydney, New South Wales. An order 
for fourteen heavy freight engines for the Wabash and 
Missouri Pacific Railroad, is now under way and will be 
completed in a short time. 


A Swedish Torpedo Boat.—A new torpedo boat has been 
recently added to the Swedish Navy, named the Hugin. 
The vessel is built of steel and is of the following dimen- 
sions: Length over all, 116 ft. ; width, 12.83 ft. ; draught 
of water aft, 6.67 ft.; and forward, 2.05 ft. The screw isa 
single one, and the engines, which are of 650 indicated 
horse-power, are expected to give her a speed of 19 knots 

rhour. The vessel is fitted with two steam rudders. 

‘or the ejection of torpedoes there is an apparatus for 
discharging Whiteheads 19 ft. long and 1 ft. in diameter, 
the launching tubes being two in number, one on each 
side, a little above water. The vessel is further armed 
with a four-barrel Palmcrantz machine gun, and is also 
fitted with electric light apparatus. In the stem and stern 
are water-tight compartments, which may also be used for 
store rooms. The boat weighs, fully equipped, 54 tons, and 
cost 40,000 dols. 


New South Wales and Queensland.—Mr. H. 8S. Stanley, 
Engineer-in-Chief for Railways in Queensland, has had an 
interview with the New South Wales Acting Minister for 
Works, with reference to the junction of the New South 
Wales and Queensland railway systems. A plan showing 
how the junction may be effected was submitted to Mr. 
Dibbs by Mr. Stanley, and will be referred by Mr. Dibbs 
to the Engineer-in-Chief for Railways in New South Wales 
(Mr. Whitton). When Mr. Whitton returns from his 
visit to Gosford, it is probable that a surveyor will be sent 
to the Queensland border to re-survey the route, over which 
the railway from Tenterfield to the border and the 
terminus of the Queensland line will go. 


German Rails.—The exports of German rails from the 
Zollverein in July this year, were 12,785 tons. The 
aggregate exports in the seven months ending July 31, 
this year, were 77,569 tons. 

Pig in Germany.—The production of pig iron in Germany 
in the first seven months of this year amounted to 
2,028,677 tons. The corresponding production in the 
corresponding period of 1883 was 1,952,314 tons, showing 
an increase of 76,363 tons this year. 





Royat Meteorotocicat Socrety.—The first monthly 
meeting of this society for the present session was held on 
Wednesday evening, the 19th instant, at the Institution 
of Civil Engineers, 25, Great George-street Westminster, 
S.W., Mr. R. H. Scott, F.R.S., President, in the chair ; 
R. Aitken, N. E. Ballow, M.D., Ph.D.; F. C. Bayard, 
LL.M. ; G. W. Brenan, A.M. inst. C.E.; H. T. Burls, 
A. Chadwick, M.D., M.R.C.S. ; R. Cooke, P. H. Emer- 
son, B.A., M.R.C.S.; S. Johnson, M.B., C.M., L.R.C.P., 
F.R.A.S.; G. J. Lee, R. M. Mercer, L. P. Muirhead, 
J. D. W. Vaughan, and J. B. Wilson were elected fellows 
of the Society. The following papers were read : (1) ‘A 
New Method of reading the Direction of the Wind on Ex- 

sed Heights and from a Distance,” by H. Leupold, F.R. 
Met. Soc. The author has devised a very ingenious and 
simple electrical anemograph, which records both the direc- 
tion and velocity of the wind on an ordinary Morse print- 
ing telegraph paper. (2) ‘‘ Description of a Component Ane- 
pan ahs by A. N. Pearson, F.R. Met. Soc. (3) ‘On the 
Injury by Lighting (April 28, 1884), to the Monument to 
the First Duke of Sutherland at Lilleshall, Shropshire,” by 
C. C. Walker ; (4) ‘‘ On the Mechanical Characteristics of 
Lightning Strokes,” by Col. the Hon. Arthur Parnell. The 
main objects of this paper are: First, to attempt to show 
that lightning is not the sort of electric fluid that descends 
from the clouds, injures buildings and persons in its 
course, and dissipates itself in the earth, but that it isa 
luminous manifestation of the explosion caused by two 
equal forces springing towards each other simultaneously 
from the earth and the under surface of the inducing 
cloud, and coalescing or dying out, nearly midway be- 
tween the two plates of the electrical condenser formed 
by the earth and the cloud. Secondly, to demonstrate 
that of these two forces, it is the earth-spring, or upward 
force alone, that injures buildings, persons, or other 
objects on the earth’s surface, and that constitutes 
tangibly what is rightly known as a lightning stroke. The 
por se gives the details of 278 instances, the records of 
which are intended to demonstrate with more or less 
precision the existence of an upward direction in the force 





of the stroke. 
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LORD RAVENSWORTH’S COMMITTEE. 

WE experienced a sensation of agreeable sur- 
prise on reading the report of the Committee 
upon the Building and Repairing of Ships of the 
Royal Navy. It forms a welcome contrast to the 








large majority cf such reports, by reason of 
the straightforwardness, clearness, boldness, and 
common-sense of many of the views expressed in 
it. On the 30th of May last we drew attention to 
the subject, and expressed a fear that such a Com- 
mittee as that of Lord Ravensworth’s was not likely 
to deal satisfactorily with the questions referred to 
it. We pointed out that it was doubtful if the evi- 
dence to be taken would be sufficiently extensive 
and varied to furnish the requisite materials for 
basing a good report upon. The evidence proves to 
have been very restricted in its character ; more 
particularly as regards that procured from authorities 
upon the building of Her Majesty’s ships by contract. 
The only private shipbuilders examined were Mr. J. 
Kelson, Mr. John Price, Mr. A. C. Kirk, and Mr. 
William Laird. The two first-named witnesses are 
managers of shipyards which are presided over by 
members of the Committee, so that outside of the 
Admiralty and the Committee there were only two 
independent private shipbuilders examined. Mr. 
Kirk’s evidence is the most valuable and con- 
clusive in showing the defects of the present Ad- 
miralty system of building ships by private contract ; 
and the report has not suffered so much upon the 
whole from the great deficiency of valuable inde- 
pendent evidence as might have been expected. 

We said in the article above referred to, that 
critics who are merely inclined to be hostile to the 
Admiralty and to the douckyards, too often lose 
sight of the fact that our large naval arsenals must 
be maintained upon a sufliciently large and effi- 
cient scale for meeting large and urgent demands for 
repairing and building in the event of war. If it 
were unnecessary to keepthe dockyards going for any 
other purpose, this would alone justify their main- 
tenance upon a large scale, and in a high state of 
efficiency. Wealso drew attention to the unsatis- 
factory nature of the relations that frequently 
exist between shipbuilding contractors and the 
Admiralty officials, through whom they have to do 
business ; to the general incompleteness and vague- 
ness of Admiralty designs and specifications ; to 
the impossibility of appeal by a shipbuilder to an 
independent arbitrator, in the event of a dispute 
arising during the progress of, or after, construction ; 
and to the nature of the relations which have, for 
some time, been growing up between Messrs. Sir 
William Armstrong and Co. and the Admiralty. 
We pointed out that a monopoly of gunnery work 
for the Admiralty was being established at the 
Elswick Works, and that preparations were said to 
be in progress for extending the system into other 
departments of Admiralty work. We advised that 
the relations which then existed between the 
Elswick Company and the Admiralty, and which 
were daily being strengthened, should be fully 
examined into and reported upon. 

We have no reason to feel disappointed by the 
report of Lord Ravensworth’s Committee upon the 
points to which we thus directed attention. It is 
true that the evidence laid before the Committee 
was by no means so complete as it might have been, 
either upon the practical questions involved in the 
construction of ships in the Royal Dockyards, or in 
having them built by private contract. Three 
members of the Committee expressed the opinion, in 
appendices to the report, that further inquiry is 
desirable. One of these, Captain Codrington, R.N., 
considers that a fair opinion upon so large a question 
as that of the organisation or administration of the 
Admiralty and of the dockyards, cannot be arrived 
at without taking much more extended evidence. 
He says that ‘‘ witnesses who are in the best position 
to give the most valuable evidence on the subject 
have not been examined.” These remarks, how- 
ever, do not merely apply to this question, but also 
bear upon the whole of the evidence taken by the 
committee. A large number of Admiralty officials 
were examined, and the deficiency of evidence 
is very much more upon the side of private 
shipbuilders than that of the Admiralty and dock- 
yards. Much more evidence, and evidence of a 
stronger character, might have been obtained had 
it been sought for ; but, as the report of the Com- 
mittee has not suffered much in consequence, we do 
not desire to dwell upon the point. Those who are 
aware of the careful and persistent manner in which 
evidence is selected by the Admiralty or other 
Government departments for the purposes of de- 
partmental inquiries, and of the powerful influence 
that is often brought to bear in preventing undesir- 
able witnesses from being called, will be surprised 
that the result of the inquiry of the present Com- 
mittee has been so successful. 





The Committee appear to have quite borne in mind 
the necessity for keeping the dockyards in a high 
state of efficiency, so that they may possess the power 
of executing repairs, and meeting any special emer- 
gencies that may arise. They say that, ‘‘ they are 
averse to in any way diminishing the efficiency of the 
dockyards ; they consider it to be of the utmost 
importance that a competent constructive staff 
should be maintained at these yards, and that sufii- 
cient building should be retained there to insure 
constant employment and perfect familiarity on 
the part not only of the constructors, but of 
the workmen, with the latest details of the most 
modern ships of war.” The chief aim of the re- 
port appears to be the broad and businesslike one of 
extending the area over which the construction 
of war-ships may be spread ; ‘‘ a result which,” the 
Committee very truly say, ‘‘ would be attended by 
these advantages to the country, that not only 
would the resources of the dockyards be rendered 
to a greater extent than at present available for 
repairs and for the building of ships of an experi- 
mental type, but familiarity with the art of building 
war-ships would be spread throughout the country. 
Contractors would be encouraged by a more con- 
stant flow of work to provide themselves with the 
necessary skilled labour and costly plant, and facili- 
ties would thereby be afforded of increasing the 
naval defences of the empire at a more rapid rate of 
progress than at present.” 

With reference to the important practical question 
of the nature of the inspection which is carried out 
by the Admiralty, the Committee say, ‘‘ Some com- 
plaints have been made of the supervision exer- 
cised over contract work by the Admiralty over- 
seers.” This is a point in which the report of the 
Committee has probably suffered more than in any 
other from the absence of evidence from indepen- 
dent shipbuilders. The Committee see no reason to 
doubt that the functions of the overseers are dis- 
charged discreetly and conscientiously. We have like- 
wise no doubt as to the conscientiousness of these 
officials from their own point of view, but we much 
more than doubt their discretion in many cases. 
The Committee express an opinion, however, that 
goes near to the root of the matter, by saying that 
‘*the duties of the overseers should be more directed 
to an inspection of materials and workmanship, and 
thus avoid any friction that may arise under the 
present system.” 

In expressing an opinion upon the indefinite- 
ness and incompleteness of the _ specifications 
and plans upon which an Admiralty ship is 
usually ordered, the Committee think that the 
progress of contract work is necessarily retarded 
by the vagueness of such specifications. Much 
of this, it has been suggested, ‘‘is perhaps in 
some measure due to the desire to leave room for 
the introduction of any improvements or alterations 
in the fittings which may be considered desirable 
during the time the vessel is under construction.” 
The Committee say it was represented by several 
witnesses, ‘‘that the incomplete and meagre 
character of the specifications furnished by the 
Admiralty to contractors, not only increases the 
time during which ships are under construction, 
but also materially enhances the cost of the work, 
the contractors being under the necessity of fram- 
ing their estimate without possessing full know- 
ledge of the extent and details of the work they 
may be called upon to perform. The contractors, 
in conjunction with the Admiralty, ought, in the 
opinion of the Committee, to complete the specifi- 
cations and the designs, so that the plans may be, 
as far as possible, agreed upon before the work is 
commenced. This opinion is strengthened by the 
evidence submitted, that in the case of several ships 
of war which have been recently built in this 
country for foreign powers, specifications and draw- 
ings have been so prepared as to enable the vessel 
to be completed without important changes, and in 
a reasonable time.” 

With regard to the relations which have been 
established between Sir William Armstrong and 
Co. and the Admiralty, the Committee say: ‘‘ It 
is also worthy of note that the Admiralty have 
been hitherto, and are still, exclusively employ- 
ing an eminent firm in the North of England 
for all hydraulic mountings and loading appli- 
ances for the heavy guns of the Navy. Your 
Committee are, however, informed that the Navy 
now take annually a vote of money specially for 
gun mountings, and is about to form a staff of 
designers of its own at the Admiralty. Your Com- 
mittee are of opinion that this is a step in the 
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right direction, and that the policy involved 
might with advantage be carried still further, 
nor can they see any good reason why the 
department which is responsible to the country 
for the ships and the maintenance of the fleet, 
should not undertake the entire responsibility 
of procuring the guns which the ships are to carry. 
These considerations lead us to suggest: 1. That 
the Admiralty should obtain the armaments they 
require either through the Ordnance Department of 
the War Office, or by direct contract with private 
firms, as may from time to time appear desirable. 
2. That encouragement be given to the general en- 
gineering talent of the country to design, manufac- 
ture, and supply the carriage and hydraulic arrar ge- 
ments for working and loading the guns.”’ 

The Committee’s report is prefaced by the state- 
ment that, although their inquiry has been ver- 
bally limited in scope, it really involves the im- 
portant consideration of obtaining under the best 
possible conditions a navy possessing the highest 
efficiency in ships and armament. It is sufti- 
ciently obvious that this is so; but if that were 
not so it would be seen by the fact that, in the 
opinion of the Committee, if more decisive and 
business-like plans were adopted in designing and 
actively proceeding with the construction of ships, 
three years out of six might, according to the evi- 
dence given, be saved in the construction of ships 
built in the dockyards. Nothing is so essential to the 
maintenance of a high state of efficiency in ships and 
armament as rapid production. Another point 
which is closely connected with this question is that 
of cost of production. Mr. Barnaby, the Director 
of Naval Construction, said in evidence that the 
first cost of completing a ship by contract was not, 
on the whole, in excess of that of building a similar 
ship in the dockyard, excluding establishment 
charges. The Committee point out, however, that 
‘*these charges are an important factor in the 
estimate made by a contractor of the cost of the 
work he proposes to undertake.” It would be 
absurd to compare the cost of a ship executed in the 
dockyard, without allowing anything for establish- 
ment charges, with the cost of a ship built by con- 
tract, in which establishment charges, and a fair 
profit to the builders, must necessarily be included. 
The Committee add that, such a comparison as 
Mr. Barnaby attempts to make “‘ is further vitiated 
by the fact, that the calculation and apportionment 


to each ship, of the incidental or establishment 
charges, is made on a system which does not show 
the entire cost of labour expended on a dockyard- 


built ship.” Further, ‘‘ the evidence given by the 
Accountant-General of the Navy, is sufficient to 
show that the whole question of incidental charges 
is so obscure, as to render unreliable any comparison 
between the cost of shipbuilding in public and 
private yards.” 

The Committee’s report, therefore, clearly brings 
out two points in this matter of ship construction, 
each of which is of the very highest importance to the 
efliciency of the Navy. First, in the case of ships 
built in the dockyards, three years out of six might 
be saved in the time occupied in completing them, 
by adopting the sensible and straightforward course 
of completely designing a ship beforehand, and of 
proceeding with the work of construction promptly 
and vigorously. Second, the cost of building a ship 
cannot even be ascertained in the dockyards, be- 
cause the incidental or establishment charges are 
made upon a system which does not show the entire 
cost of labour expended upon a dockyard-built ship. 
No comparison between the cost of shipbuilding in 
public and private yards can be made, because this 
question of incidental charges is so obscure. It is 
stated in the report that ‘‘ the Committee have it in 
evidence that undesirable results have attended the 
acceptance of inordinately low tenders made by 
firms not possessing the necessary experience.” 
Tnordinately low tenders from inexperienced firms 
are frequently so low as is thus described because it 
is impossible to judge merely from an Admiralty de- 
sign and specification of the expensive and elaborate 
nature of many of the details. ‘‘ The necessary ex- 
perience” that shipbuilders require in order that 
they may be able to do this is to have learned the 
meaning and the money value of such terms as ‘‘ to 
the approval of the overseer,” or ‘‘as may be 
directed ;” which terms are so frequently repeated 
and so ingeniously employed that they often con- 
stitute the whole meaning of the contract. It is 
mainly this which deceives private builders and 
sometimes misleads them into quoting low tenders 
with “‘ undesirable results,” 





The Committee say that, with reference to the 
quality of contract work as performed under 
Admiralty supervision, there appears to be no 
difference of opinion whatever; the unanimous testi- 
mony being that it is excellent, and in no way inferior 
to that performed in the dockyards. If the dock- 
yard accounts were kept properly—and it surely lies 
within the power of competent commercial men to 
frame a system upon which this might be done— 
direct comparisons might be made between the cost 
of Admiralty and contract work ; and it would be pos- 
sible to ascertain what is the difference in time and 
cost of production in the two cases. It would be 
an obviously business-like arrangement to invite 
both the dockyards and private firms to tender for 
the construction of new ships, and to guarantee not 
only the cost, but also the time of completion. The 
orders might be given either to the private firms or 
to the dockyards, according as might be best for 
the interests of the service. But we are very sure 
that such a system would stimulate the Admiralty 
constructors and dockyard officials to do what they 
now appear to entirely neglect, and frequently even 
to ignore the necessity of, i.e., to economise ex- 
pense and avoid delay in every possible manner in 
the construction of ships. This system would also 
furnish the means by which reliable compari- 
sons might be made between the cost of Admiralty 
and contract work, and would show which is the 
more profitable to the country. 

In connexion with the memorandum appended to 
the report by Mr. Samuda, the first and fourth 
clauses of which every one, acquainted with these 
questions will approve of, we cannot refrain from 
remarking upon the style of the second and third 
clauses. Mr. Samuda, while insisting upon the de- 
sirability of building Admiralty ships by contract, 
as much as possible, emphatically recommends re- 
stricting, within very narrow limits, the area over 
which such building should be spread. He thinks it 
ought tobe directly confined toafew special firms, who 
possess an extensive plant, and have great acquired 
experience of Admiralty work. He does not name the 
firm of Messrs. Samuda Brothers ; but it was pro- 
bably not very far out of his mind, when these clauses 
were penned. Mr. Samuda may, for all we know, 
really believe that very few firms besides his own 
possess the plant and means for executing what he 
terms ‘‘ the heaviest work,” because, we remember, 
he has often displayed almost complete ignorance 
of what his brother shipbuilders have done, and are 
constantly doing, in the northern ports. He stated, 
we believe, at one time, that no builder used iron of 
so good a quality as that employed by his firm in the 
construction of ships, and that shipbuilders gene- 
rally only use ‘‘ pot-metal.” It is possible, there- 
fore, that Mr. Samuda may be quite sincere in his 
conviction, that hardly any tirms—except, of course, 
his own—can be trusted to execute Admiralty work. 
But if this is really the opinion held by Mr. 
Samuda, we would advise him to journey north- 
wards, and to pay visits to some of the leading ship- 
builders of the Mersey, Tyne, Clyde, and other 
districts. He might thus greatly extend his know- 
ledge, and educate his mind, by studying what 
manner of work they execute, the time they take 
to do it in, and the appliances they have at com- 
mand for executing much larger contracts than any 
that are carried out upon the river with which Mr. 
Samuda has so large, and, apparently, an almost 
exclusive acquaintance. 








BOILER EXPLOSIONS AND SHORTNESS 
OF WATER. 

THE evidence given in the Sheriff's Court at Elgin 
on the 28th ult. during the course of a trial arising 
out of a boiler explosion which occurred at Gar- 
mouth, in Morayshire, Scotland, on August 18 last, 
affords an illustration of the tenacity with which 
popular delusions cling to the public mind, and of 
the ignorance that prevails regarding the effect of 
shortness of water in a steam boiler. 

From the report of No. 88 preliminary inquiry 
issued by the Board of Trade, it appears that the 
explosion in question arose from the bursting of a 
small vertical boiler, of the ordinary construction, 
in consequence of excessive pressure. The boiler was 
coupled to another alongside, and supplied steam for 
working a pulsometer. There was only one safety 
valve, however, for the two boilers. The boiler 
which burst had none, while the report states, 
incredible as it may appear, that ‘‘ there were no 
less than three valves or cocks on the connecting 
pipe, the shutting of any one of which through 





ignorance, negligence, or design, would isolate the 
boiler from the safety valve.” Shortly before the 
explosion the principal fireman had occasion to 
examine the pulsometer, and requested the atten- 
dant to shut off the steam ; this he appears to have 
done by closing the stop valve on the boiler instead 
of the tap close to the pulsometer. In consequence 
of this all escape from the boiler was cut off and 
the pressure went on accumulating until, in about 
fifteen minutes afterwards, the internal firebox, 
which was the weakest part of the boiler, gave 
way ; when the boiler was lifted from its seat and 
projected to a distance of eighty yards, killing the 
attendant and ‘seriously injuring the manager, as 
well as two little children who were near at the 
time. 

The recklessness displayed in the working of the 
boiler was so flagrant that the Procurator Fiscal 
instituted criminal proceedings against the owner 
of the boiler as well as against the engineer and 
the chief fireman, and they were charged with 
‘culpable homicide” before Mr. Sheriff Smith, at 
Elgin, on the 28th ult., as stated above. At the 
trial evidence was given by two independent engi- 
ners who had investigated the explosion on behalf 
of the Procurator Fiscal as well as by the Board of 
Trade surveyor who held the preliminary inquiry 
under the Boiler Explosions Act, all of whom 
agreed that the explosion arose from excessive pres- 
sure due to the outlet being closed and the absence 
of a safety valve. For the defence the old theory of 
shortness of water was put forward, and there 
was no lack of witnesses who were ready to 
prove that the explosion could be accounted 
for in no other way. It is needless to repeat 
this evidence in detail. Suftice it to say that 
one witness based his opinion on the colour of 
the fractured edges of the rent, another on the 
distance to which the boiler was thrown, while 
several were of opinion that the turning on of 
the feed had caused an instantaneous generation of 
steam, which had acted like gunpowder, and that 
the fractures could be accounted for in no other 
way; while it was averred that the presence or 
absence of a safety valve on the boiler would not 
affect the matter one way or the other. The two 
engineers called in by the Procurator, as well as the 
Board of Trade surveyor, denied that there was 
the slightest evidence to support the theory of 
shortness of water, while this view is fully con- 
firmed by a consideration of the manner in which 
the firebox parted, the vertical sides crushing in 
and tearing away from the attachment at the 
bottom. The firebox crown, which would have 
been the first part to be laid bare and overheated 
in the event of shortness of water, remained quite 
uninjured. In fact, there was nota scrap of reliabie 
evidence to support the theory put forward for the 
defence, yet the jury, after a short consultation, 
returned a verdict finding the owner “ not guilty” 
and the charge against the engineer and chief fire- 
man ‘ not proven.” 

The verdict is most unsatisfactory, and is a 
further illustration of the inadequacy of ordi- 
nary juries to decide the technical questions in- 
volved in the consideration of boiler explosions, 
and it appears to be a matter for regret that 
the Board of Trade in this case did not avail 
itself of the powers vested in it by the Boiler Ex- 
plosions Act, and institute a Court of Formal In- 
quiry, a course which we venture to think would 
have resulted in a decision more satisfactory to the 
public, and more in accordance with the facts of the 
case. Although upwards of ninety preliminary 
inquiries have been held under the Act since its 
commencement in 1882, in no case as yet has a 
formal inquiry been instituted, and we trust that a 
provision which is manifestly capable of rendering 
such public service, will not be allowed to go tosleep. 

With regard to the ‘‘ instantaneous generation 
of pressure” and ‘‘ gunpowder’ theory, consequent 
on shortness of water, so successfully put forward 
at the trial, we need hardly say that its utter 
fallacy has been repeatedly exposed ; yet it comes 
to the surface on the occurrence of nearly every ex- 
plosion, and it is evident that a strong prejudice 
in its favour still lingers in the popular mind, the 
result being that the responsibility for an explosion 
is often thrown upon the wrong person, and it fre- 
quently happens that the attendant is called upon 
not only to sacrifice his life in working a worn-out 
or badly equipped boiler, but is also saddled with 
blame which ought rightly to be laid on other 
shoulders, 

In order to demonstrate practically how erroneous 
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the popular notion is regarding the effect of turn- 
ing the feed into a boiler which has been allowed 
to get short of water and become overheated, the 
Manchester Steam Users’ Association has for some 
time been conducting an extensive series of experi- 
ments with a full-sized Lancashire boiler under 
various conditions. The results of the tasts, we 
believe, fully confirm the opinions held by boiler 
engineers, and prove that the ideas entertained by 
the general public with regard thereto are quite 
fallacious. We understand these experiments are 
now completed, and we shall look forward with 
considerable interest to the publication of Mr. 
Fletcher’s official report thereon. 





THE RAILWAY ACOIDENT AT NORTH 
WOOTTON. 

Tue report of the Government inspector on this 
accident has now been issued, and the remarkable 
features attending it, which we have already alluded 
to (see page 251 ante), are fully borne out by General 
Hutchinson. As the disaster at Penistone will be 
famous for the sacrifice of life owing to the failure 
of a vacuum brake, so will this accident on the 
Lynn and Hunstanton line be remarkable for the 
lives saved by the Westinghouse brake. The cir- 
cumstances are peculiar, and as they illustrate very 
opportunely some crucial points with regard to the 
merits of different systems of brakes, it is of im- 
portance again to call public attention to the facts. 

The Lynn, Hunstanton, and West Norfolk Rail- 
way isa single line worked by the Great Eastern 
Railway Company. On the 3rd of September the 
4.45 p.M. passenger train, consisting of a tank engine 
running chimney first, and seven vehicles, left Lynn 
for Hunstanton, and when running from forty to 
fifty miles an hour between North Wootton and 
Wolferton Stations, at a point about 44 miles from 
Lynn Station, the engine and all the vehicles left 
the rails and came to rest in about 90 yards from 
the first mark of a wheel having mounted a rail. 
The engine turned over on its right side on the 
edge of a ditch on the right side of the line, 
and with its chimney still towards Wolferton ; 
the first vehicle, a carriage truck, remained still 
attached to the engine, and was turned over on its 
left side with its trailing end towards Wolferton ; 
the second vehicle, a horse-box, was turned over on 
its left side across the left rail about opposite the 
front of the engine, its front and rear couplings 
having both given way; the third and fourth 
vehicles, a third-class and composite carriage, were 
on their left side still coupled together, but the com- 
posite separated by ashort interval from the vehicle 
in the rear ; the fifth, sixth, and seventh vehicles, 
a third-class composite and brake van, were on 
their wheels coupled together and astride of the 
left rail. The engine was but little damaged, as 
well as the carriage truck and horse-box, though the 
leading wheels of the horse-box were carried from 
under it. The front end of the first third-class 
carriage was knocked in. Inthe composite next it, 
the body was lifted off the frame, and the floor 
pierced by a rail; the third-class carriage next had 
its front end damaged, and the two remaining 
vehicles were practically uninjured. In the perma- 
nent way, 15 rails were broken and 7 bent, 142 
chairs were broken and 72 sleepers damaged. 
Although the two third-class carriages were full, 
and the two composites partly full, there being 
about 150 passengers in the train, only six com- 
plaints of slight injury have been received, and the 
guard states that at the time no one appeared 
hurt, while the servants of the company escaped 
without a scratch. 

That such wonderfully littledamage resulted, either 
to passengers or stock, is due entirely to the powerful 
and instantaneous action of the Westinghouse brake, 
as well as to the system upon which its automatic 
action is carried out. The five rear vehicles had 
come in from Wisbech attached to an engine fitted 
with the brake, but the engine which took the train 
on from Lynn was not so fitted. With any other 
brake in the country, either automatic or non-auto- 
matic, the train would consequently have been 
from that point deprived of any controlling agency, 
since they have no means of storing power indepen- 
dent of the engine. The Westinghouse brake, on 
the other hand, admits of the pressure being re- 
tained on the carriages for use by the guard, or 
for automatic application in case of a train breaking 
into two, and on this occasion the train left Lynn 
with a pressure of 50 lb. in the reservoirs on the 
carriages, It is entirely due, as we have said, to 











this singular and important advantage that there was 
no loss of life to deplore in the case before us. In 
the ordinary case, where an engine and train were 
fitted throughout with a brake, the driver would 
have applied it so soon as the engine left therails, and 
if non-automatic, the brake would come off almost 
immediately as it did at Penistone, when twenty- 
four people were killed and sixty-four injured. At 
North Wootton, of course the driver had no con- 
trol over the train, but it appears from the evidence 
of the guard that he was sitting on the raised seat 
at the back of the van with his hand resting on the 
tap of the air brake. The sudden jerk when 
the engine left the rails, he stated, ‘‘ threw me 
forward into the body of the van, and my hand 
must have opened the tap as I fell forward, as on 
recovering myself I found that the brake had gone 
on, and the gauge had gone down to zero.” The 
couplings parted between the second and third car- 
riages, so that even if the guard had not thus un- 
intentionally applied the brake, it would have 
been put on automatically by the separation of the 
vehicles. General Hutchinson’s conclusion is to 
the effect that the accident must ‘‘ be attributed to 
the dangerous oscillation of a tank engine having 
been attained when running at a higher speed than 
it is safe for such engines to attain, and that having 
reached to between forty and fifty miles an hour, 
from some cause that cannot clearly be ascer- 
tained, the right leading wheel of the engine 
mounted a right-hand rail, and thus led to 
the whole train running off the line.” The 
inspector adds, ‘‘ It was a fortunate thing that the 
five rear carriages of the seven vehicles composing 
the train were fitted with the Westinghouse brake, 
and that the compressed air had been left in the 
reservoirs under these carriages after their arrival 
from Wisbech.” The position and condition of the 
vehicles after the accident, as already described, is 
a matter of importance as evidencing what would 
have been the result if a quick-acting brake had not 
been at hand. The fact that the overturned engine, 
carriage truck, and horse-box were lying across the 
line in front, that some of the ends of the carriages 
were knocked in, and the body of one lifted off its 
frame, with the floor pierced by a rail, all point to 
the conclusion that it was a very near thing indeed, 
and that the loss of even two or three seconds in 
the application of the brakes, meant all the differ- 
ence between life and death to many of the passen- 
gers. 

There can be no doubt that it is only by the com- 
bination of the good qualities which so pre-eminently 
distinguish the Westinghouse brake, that lives can 
be saved in emergencies like those at Penistone, 
Downton, and North Wootton, as well as many other 
places. It is mere begging the question to plead, 
as is done for other brake systems, that something 
short of the best is good enough. Some may be 
good enough until put to the test, but when the 
emergency arises with that dreadful suddenness 
which characterises all our worst accidents, nothing 
but the application of a great force instantaneously 
brought into action can avail to prevent or mitigate 
disaster, and the time cannot be far distant when 
the railway companies will be brought to see the 
matter in the same light. 





STEEL PROJECTILES. 

Axsouta month agowe learned that during practice 
at Cronstadt on September 26, an 8-in. breech-load- 
ing howitzer burst explosively, severely injuring a 
large number of the detachment working the gun. 
This howitzer was constructed at the Government 
factory at Perm, and formed one of a number of 
similar weapons destined for arming the coast de- 
fences. It was made of steel, with steel hoops, 
and fired a projectile of 200 lb. with 30 lb. of 
powder. 

This disaster shows that liability to accident is 
not the unique characteristic of British guns, as a 
section of our critics would have us believe. When 
a projectile broke up on a recent occasion in the 
bore of a 100-ton gun at Gibraltar, there was no 
lack of announcements of the failure of another 
English gun, and one writer at least of some pre- 
tensions to knowledge of artillery matters, without 
waiting to hear the whole facts, indulged in a 
jeremiad on the subject of British ordnance in 
general. It will, we suppose, be of small interest 
to these gentlemen to learn that the official exami- 
nation of the gun has declared the injuries to be 
unimportant and easily repairable on the spot. 
Until steel projectiles are generally adopted, an 





cccasional break-up of a cast-iron shell in the bore 
of a gun may be anticipated, but that our guns 
should support the unusually heavy strain thereby 
produced with only slight injuries to the grooves 
where the broken pieces of the projectile struck, 
must be considered as a satisfactory demonstration 
of their general excellence of construction, apart 
from the question of their design. 

It is certainly curious ‘that as yet so little has 
been done in England towards providing a projec- 
tile fur our heavy modern guns which is able to utilise 
a high proportion of the enormous power developed. 
It is characteristically inconsistent to re-arm our fleet 
with guns of greatly increased power, and yet 
leave them the old description of projectiles made 
of relatively weak and brittle cast iron, which have 
proved themselves very much inferior to steel 
shell, of which several foreign powers have already 
acquired a supply for use with their armour pierc- 
ing guns. Of what use can it be to add largely to 
the energy developed in the projectile if the 
material of which it is made remains inherently 
weax, and consequently incapable of transmitting 
the stored-up work to the plate attacked? The 
excellent results obtained recently with the 100-ton 
breechloading gun fired against compound and steel 
targets at Spezia were in great measure due to the 
admirable steel shell used, manufactured by Krupp. 
What the special process of manufacture of these 
projectiles may be, is not known, and the secret is 
jealously guarded, but the results obtained with 
them have shown extraordinary hardness combined 
with great tenacity. Much of this may be due to 
the excellence of the material used, but it is pro- 
bable that their unusual power of withstanding the 
vibration induced by impact against steel and steel- 
faced armour, is due to special tempering, to which 
it is known Mr. Krupp has devoted great attention. 

One advantageous feature of these shells is that 
their heads are solid and not furnished with separate 
points or tips as is the case with some English pro- 
jectiles of the same material. Whatever advantages 
may be gained by the use of a specially hard point 
loosely tixed to the front end of shell in favouring 
the manufacture and tempering as well as the subse- 
quent penetration of the apex, is unquestionably 
lost in the diminished capability of the shell as a 
whole to withstand the enormous vibrating and 
crushing strain of penetration, and the tendency of 
the point itself to wedge or split open the body of 
the projectile. 

One great objection to the introduction of steel 
shell is their cost, but that sooner or later they will 
have to be employed is inevitable, unless we wish 
to see our cast-iron projectiles shivering harmlessly 
against the armour of our opponents, whilst their 
steel shells are playing havoc with ours. 

Russia, Germany, Italy, and France are providing 
themselves with a large supply of these projectiles, 
and we cannot afford to be left behind. It is also 
probable that when our manufacturers turn their 
attention to the subject it will be found possible to 
considerably reduce the present price of manufac- 
ture, as it is known that Mr. Krupp has suc- 
ceeded in producing steel shell at a comparatively 
low figure. 








ELECTRIC LIGHTING AT THE INTER- 
NATIONAL HEALTH EXHIBITION. 
No. XII. 

Conciupine Notice. 

WE must now draw this series of articles to a 
close. It is not professed that they constitute a 
complete description of the many apparatus which 
figured in the nightly illumination; such an ac- 
count would be as wearisome as a thrice-told tale. 
All that has been attempted has been to call atten- 
tion to matters which have the merit of novelty, 
and have come into existence since the last Exhibi- 
tion allowed a comparison to be made between the 
numerous systems before the public. In some cases 
we have travelled beyond the limits of the actual 
exhibit, and have taken advantage of the occasion 
to give particulars of apparatus of later date than 
that sent to South Kensington, which had already 
been in place several months before the publication 
of our first notice. By thus overstepping a little 
the boundaries to which our object was limited by 
its title, we have been able to present our readers 
with an account, which is practically complete, of 

current electric lighting in this country. 

Two important firms, Messrs. Siemens Brothers 
and Co., Limited, and Messrs. R. E. Crompton 
and Co., were not professedly exhibiting, but 
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both lent apparatus which was used in the illu- 
mination of the fountain and grounds. Attention 
was called to them in a previous article, but so 
much interest was excited by the performance of 
the Siemens machines, that a few additional details 
will be interesting. The lamps in the South Gallery 
were fed by two alternate-current machines of the 
type W,,, each of which supplied 550 Swan lamps 
of 20 candle-power, arranged four in series. The 
intensity of the current was 175 ampéres, and the 
electromotive force 200 volts. These generators are 
of the usual Siemens pattern, except that the arma- 
tures are wound with ribbon instead of wire con- 
ductor, a practice which has already been in use by 
the firm for more than a year. They attract no 
special attention until they are compared with other 
machines of similar power, when their great sim- 
plicity and lightness are immediately recognised. 
Although they absorbed more than 50 horse-power, 
they did not require heavy foundations or elaborate 
baseplates, but were fastened down to the floor 
just as if they had nothing to do but drive a few arc 
lamps. In each case the electro-magnets were ex- 
cited by a D, dynamo, and the speed of rotation 
was between 1100 and 1200 per minute. The chief 
interest, however, centred on the large dynamo of 
the B, type used in the illumination of the foun- 
tains. It produced a current of 420 ampéres, with 
an electromotive force of 70 volts, and fed a number 
of are lamps arranged in multiple arc, besides filling 
a ‘general utility” part on other occasions, when it 
was pressed into service to make up for the defi- 
ciencies of other generators. In construction it is 
simply an enlarged Siemens direct-current dynamo 
with the wire wrapping of the armature replaced 
by rectangular conductors. The original Hefner- 
Alteneck design appears to need no modification, 
and the larger the scale upon which it is carried 
out, the more successful are the results. There 
were also in the Exhibition several other Siemens 
machines of the usual patterns, generating both 
direct and alternate currents. 

The Pilsen-Joel Electric Light Company, of 
Telegraph-street, Moorgate-street, E.C., showed a 
number of Pilsen arc lamps and Gatehouse incan- 
descence lamps. The Pilsen lamp has now as- 
sumed even a simpler form that it had originally, 
and appears to be as free from mechanical com- 
plication as it is possible to conceive that an arc 
can be. The means of regulation consists of a com- 
pound coil, formed of a bobbin of coarse wire in 
the main circuit, overlaid with a wrapping of fine 
wire, in a shunt circuit round the are. Within this 
coil there works a conical core of such a configura- 
tion that the influence of the coil upon it is the 
same in whatever position it stands. To the lower 
end of this core the carbon-holder is attached. 
When the carbon is long the core passes through 
the coil and projects beyond it on the upper side, 
and as the carbon wastes, the core descends under 
the acticn of gravity. The effect of the coarse coil 
is to raise the core, and that of the fine coil to 
depress it, and it is upon the difference of the two 
actions that the feed depends, as is well understood. 
This lamp requires a current of eight amperes and 
46 volts and gives a light of 2000 nominal candles. 
The current is generated by a modification of the 
Schuckert dynamo, the original of the Victoria 
and the Giilcher generators. As now manufactured 
by the Pilsen Company, the flat dise which forms 
the core of the armature is composed of a ribbon 
of iron wound in a volute form with a layer of 
cloth between the adjacent convolutions. This 
ring is wound directly upon the hub and is not 
attached thereto after the coiling of the con- 
ductors is completed, as has been formerly the 
practice. The hub is of gun-metal, and has arms 
ending in forks, in which the iron ribbon is laid. 
The sections of conductor wound on this core are 
separated from one another by soft iron shoes or 
wedges insulated from the rest of the iron in the 
core, and it is claimed that the use of these sepa- 
rate pieces increases the efficiency of the machine. 
The company also showed a very simple form of 
ammeter devised by Mr. Dunston, one of their 
engineers. Two flattened coils of wire are mounted 
upon the same axial line, and between them is 
arranged a vertical spindle carrying a needle or 
armature, and an index. Within each of the coils 
there is a soft iron core having a hollow curved end 
struck from acentre near the centre of the vertical 
spindle. The influence of the coils, within which 
the needle or armature enters, and the attraction of 
the cores together, tend to rotate the spindle in 
opposition to the power of a spring. By giving the 








faces of the cores a suitable form the deflections 
can be rendered equal for equal increments of 
current. The instrument can be ordinarily made 
to show variations of a tenth of an ampbre, and is 
very dead beat. 

The Gatehouse lamps, which were situated in the 
East Central Gallery, were fed by current from two 
machines exhibited by Messrs. Elphinstone and 
Vincent, of 16, Bedford-row, Holborn, W.C. Each 
machine gave a current of 240 amptres with an 
electromotive force of 90 volts, and weighed 30 ewt. 
only. The alterations which have been effected 
since last year principally refer to structural details. 
The four, six, or eight brushes that were then used 
have been replaced by a single pair, the equipoten- 
tial segments of the commutator being connected in- 
ternally as we lately explained in reference to the 
Victoria machine, when our remarks gave rise to a 
correspondence as to whom belonged the honour of 
the invention. The Elphinstone- Vincent dynamos 
are usually made with six poles, but unlike all other 
machines in the market, each pole of the external 
field is reinforced by a stationary pole within the 
armature. This latter consists of a long hollow 
cylinder of non-magnetic material, mounted upon 
adisc at each end. Each disc has a boss bored out 
to run on the spindle which carries the internal 
magnets; upon one boss the driving pulley is 
mounted, and on the other the commutator. The 
method of winding is as follows: A hank of insu- 
lated wire is coiled on a mould of such a form that 
it assumes a rectangular shape, and it is then trans- 
ferred to the non-magnetic core. The hank may con- 
sist of one coil only, or it may be composed of two, 
or four, laid one over the other, according to the 
nature of the current required. When it is laid upon 
the core it embraces between the two sides of the 
rectangle an angular distance equal to the distance 
from pole to pole ; in afour-pole machine 90 deg., 
and in a six-pole machine 60 deg. A second coil is 
laid by the side of the first, one of its longer sides 
falling within the area, circumscribed by the first, 
and the other falling outside. A third and a fourth 
coil follow, and so on, until the whole cylinder is 
covered by groups of conductors running longi- 
tudinally, each occupying an independent strip. 
But it is not possible that the ends of the rectangles 
should be arranged so conveniently ; as they have 
to pass over one another, since every hank lies 
partly within and partly without other hanks. 
When the first hank is put in place its ends lie on a 
part of the cylinder beyond the field-magnets, and 
follow its curvature. The ends of the next hank 
lie partly on the cylinder, and partly on the pre- 
vious hank, and so on. A longitudinal section of 
the completed armature, therefore, cuts the ends of 
three or four coils laid one above the other. 

It is necessary that the coils should not only be 
arranged in proper sequence electrically, but also 
that they should produce together a perfectly 
balanced armature. To show how this is accom- 
plished we will describe the winding of a four-pole 
machine, having twelve hanks on the armature, 
each hank comprising two coils. Let the coils be 
numbered 1 to 24, Nos. 1 and 13, 2and 14, &c., 
forming together each one hank, and further let 
the two ends of each coil be distinguished thus, 1 
and 1*, 2 and 2*, 3and 3*, and soon. The sur- 
face of the cylinder is divided into 24 equal 
portions, since each of the twelve hanks occupies 
two portions. Coils Nos. 1 and 13 occupy the 
first and seventh portions; coils Nos. 2 and 14, 
instead of being laid in the second and eighth por- 
tions, are turned in the opposite direction, to the 
second and twentieth ; Nos. 3and 15 occupy the 
third and ninth; Nos. 4 and 16 the fourth and 
twenty-second ; Nos. 5 and 17 the fifth and eleventh; 
Nos. 6 and 18 the sixth and twenty-fourth. This 
accounts for one-half of the coils, and occupies one- 
half of the cylinder. The others maintain the sym- 
metry, Nos. 7 and 19 occupying the thirteenth 
and nineteenth spaces; Nos. 8 and 20 the four- 
teenth and eighth; Nos. 9 and 21 the fifteenth 
and twenty-first, and so on. The connections 
to the commutator are equally simple. Distinguish- 
ing its segments by the same numbers as the spaces 
on the cylinders, we find the ends 1 and 2* on 
No. 1 segment ; 2 and 3* on No. 2; 3 and 4* on 
No. 3; 4 and 5* on No. 4; 5 and 6* on No. 5; 
6 and 13 on No. 6; 13* and 14 on No. 7; 14* and 
15 on No. 8; 15* and 16 on No. 9; 16* and 17 on 
No. 10; 17* and 18 on No. 11; 18* and 7* on 
No. 12; 7 and 8* on No. 18; 8 and 9* on No. 14; 
9 and 10* on No. 15; 10 and 11* on No. 16; 11 
and 12* on No. 17; 12 and 19 on No. 18; 19* and 


20 on No. 19; and so on. It will thus be seen 
that the system of connections is perfectly simple, 
and can be readily understood whatever is the num- 
ber of poles. The hanks are bound on to the 
cylinder by a wrapping of phosphor-bronze wire, 
and the ends are secured by phosphor-bronze clips. 

The magnets are shunt-wound or ‘compound 
according to circumstances. Before the latter form 
of winding was devised, Messrs. Elphinstone and 
Vincent obtained self-regulation over a wide range 
by causing the magnets to become saturated with a 
small current. By this device they could turn out 80 
per cent. of the lamps with safety. The machines 
are made in all sizes from 5 to 500 lamps, and of 
course can be made much larger when required. 
The comparatively great diameter of the armature 
allows of a high peripheral speed with a moderate 
rate of rotation, and permits of a moderate internal 
resistance being obtained with wire of manageable 
diameter by coupling the coils in parallel are. 

Messrs. Parker and Elwell, of Wolverhampton, 
furnished the current for lighting the lamps in 
Mr. Taylor Smith’s artistic fittings. Their ap- 
paratus consisted of a dynamo and twenty-four 
Planté cells. The Parker-Elwell dynamo has a 
Gramme or Pacinotti armature of very consider- 
able length, constituting in fact a hollow cylinder 
rather than a ring. The machine is thoroughly 
well made, and gives excellent results. The 
secondary battery is distinguished from the Faure 
and the Sellon batteries, by being made of metallic 
lead only. The plates are soaked in dilute nitric acid 
until they acquire a spongy texture, and are then 
rapidly “ formed” under the influence of a current. 
By this method of manufacture, which was patented 
in this country independently by Messrs. Parker 
and Elwell, and by M. Planté, the difficulty arising 
from the peeling of the oxide is avoided. 

Mr. Killingworth Hedges supplied a number of 
fusible safety plugs for use in different parts of the 
Exhibition. In them the usual lead wire is re- 
placed by a strip of foil of a peculiar alloy, inclosed 
between plates of mica. For large currents two or 
more strips of foil are used according to the section 
required, The use of the mica is to retain the foil 
in place, and prevent it from being scattered in hot 
particles when it is fused. Mr. Hedges makes his 
cut-outs in several different forms, specially ar- 
ranged to facilitate the insertion of a new bridge 
when one has given way. 

The Jablochkoff Company, of the Albert Em- 
bankment, made a fine display of their lights. The 
South Central Gallery, the Central Avenue, and 
parts of the East and West Central Galleries, were 
illuminated by their candles in a most satisfactory 
manner. The use of two candles in one lantern, 
and of Trotter’s glass, secured an exceedingly 
uniform effect. The generators were of the custo- 
mary type. 

The whole of the power for the combined 
installation was supplied by Messrs. Davey, Pax- 
man, and Co., of Colchester, whose exhibit in- 
cluded six engines and eleven boilers. Two of 
the engines were large double-cylinder horizontal 
coupled engines with heavy flywheels of 12 ft. 
diameter. Two were compound engines of the 
receiver type, one with and the other without a 
boiler on the same bedplate. One was a double- 
cylinder semi-portable engine and the sixth a 
double-cylinder semi-fixed engine. All the boilers 
were made of steel and of the locomotive type. The 
power given out by all the engines when worked 
simultaneously, as they were night after night during 
the period of the Exhibition, was about 1280 indi- 
cated horse-power, and the average consumption of 
coal, including that required for getting up steam, 
was 3926 lb. per hour, or about 3.07 lb. per indicated 
horse-power per hour. On several occasions trials 
with the compound engines alone gave an average 
consumption of coal of 2.2 lb. per indicated horse- 
power per hour. These figures show a very high 
degree of economy, especially when it is considered 
that the engines had no condensers, and that the 
quantity of coal expended in lighting up the fires is 
large in proportion to the coal consumed during the 
time the engines were at work, which time was about 
four hours every night on an average. ll the 
engines were fitted with Paxman’s patent automatic 
expansion gear in connection with adjustable 
governors, by which the number of revolutions 
made per minute by the engines kept practically 
constant, and only showed a variation of 1 per cent. 
On two occasions the large driving band on one of 
the coupled engines broke, when the engine was 





transmitting about 300 horse-power; but the 
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governor at once took charge of the engine, which 
immediately resumed its normal speed. The en- 
gines have been at work night after night during 


the Exhibition without any stoppages or alterations | 


being necessary. The work required being rather 
more than was anticipated, some of the boilers had 
to be provided with an injector in addition to the 
donkey pumps, which did not prove to be quite sufti- 
cient. 








NOTES. 
Maenesium Searcu Licuts. 

Tue electric light when used for searching pur- 
poses is subject to the drawback that in misty 
weather its rays fail to penetrate the atmosphere so 
well as ordinary oil or gaslights. Magnesium light 
is not open to the same objection, and is likely to 
be used for search purposes in preference to the are 
light as at present supplied. The purer the mag- 
nesium the better the light, and very pure mag- 
nesium can now be prepared by the electrolytic 
process of Griitzel, who recently exhibited in Berlin 
a ball of pure magnesium 15 centimetres in dia- 
meter. Ordinary magnesium contains a proportion 
of potassium, and tends to oxidise in the air, but 
the pure metal retains its silvery lustre. 


DETERMINING THE LEGAL STANDARD OF LIGHT. 

Dr. Werner Siemens has recently pointed out a 
practical way of producing the light adopted by 
the Paris International Electrical Congress as the 
standard of light. Platinum at the point of solidi- 


fication readily takes up foreign substances which | 


, change the point in question; hence Dr. Siemens 
| prefers to determine the light given out by the 
| platinum at its melting point, which with pure 
| platinum isabout the same as in the other case. 
The platinum surface in the form of a thin sheet or 
foil, is inclosed in a metallic case provided with a 
hole 0.1 square centimetre in section ; the hole being 
just in front of the foil. The sides of the hole are 
conical and the foil completely closes it up all 
round. A current of electricity is sent through the 
foil until it fuses ; and at the instant of melting a 
quantity of light equal to 0.1 of the legal standard 
is emitted by the hole. By suitably graduating the 
electric current, the melting point of the platinum 
can be delayed until all is prepared to make the 
comparison with another light. Experiments show 
that the light emitted from the opening is about 14 
times the British standard candle. 


Henry Larticue. 


We learn with much regret of the death of M. 
Henri Lartigue, Director of the Société Générale 
des Telephones, at Paris, on the 19th inst., at the 
age of fifty-six, and after a long illness, which had 
left no hope of his recovery. The chief portion of 
M. Lartigue’s career was filled with the company 
of the Northern Railway of France, and it was in 
the capacity he there occupied that he developed 
the ingenious and inventive qualities which led him 
to devise a large number of electrical apparatus 
applied to railway working. 
mention the electric semaphore, invented by him 
jointly with MM. Tesse and Prudhomme, an auto- 








Among these we may | 


| matic whistle, a level crossing indicator, a control- 


ling apparatus for switches, &c. When the Société 
Générale des Telephones was incorporated at Paris, 
by the amalgamation of the several independent 
companies, M. Lartigue was elected its manager, 


| and he by his tact, business qualities, and technical 
| knowledge, contributed largely to the success of 


the enterprise. The death of M. Lartigue, who 


| was a member of the Consulting Committee of 
| French Railways, will be long felt as a loss to the 
| scientific world. 


Tue Syncnronovus MutripLex TELEGRAPH. 
The new telegraph system of Mr. Patrick Delany, 
of New York, has been successfully tried between 
Boston and Providence, R.I., United States, over 
a No. 6 galvanised iron wire line. In this system, 


| it may be remembered, the transmitting discs or 
| rotary contact makers at both ends of the line, 


are kept in synchronous rotation by means of 
tuning forks which transmit tuned electrical im- 
pulses along the line. The system has been worked 
out so well by the inventor that during the recent 
trial a single wire was made to transmit six different 
messages at the rate of forty words per minute each 
message. Again, twelve different messages or 
‘circuits’ were kept going at the rate of twenty 
words per minute ; and by a different arrangement 
the single wire was made to correspond to seventy- 
two distinct circuits, each working at the rate of 
from two to three words per minute. The distance 
between Boston and Providence is about fifty miles, 
but this was practically doubled, by introducing 
a return wire, and the speed of transmission was 
about the same. One advantage claimed for the 
system is that a small group of cities at each end of 
the single line may all telegraph over the latter by 
their own special circuit, just as though they each 
had their own special wire. 


ELectric TRANSPORT OF PowER. 

The water power of the River Suze, at Bienne, 
in Switzerland, has been utilised for watchmaking 
by means of turbines and dynamos. The con- 
cessionaires have their plant at Boujeon, where 
there is a cascade and waterfall in a gorge of the 
river. At present only two turbines are installed, 
the larger being driven by the cascade. It is a 
Girard turbine capable of supplying 180 horse- 
power. The power is communicated to the 
dynamos by means of belts. There is space for 
four dynamos in the shed which has been erected. 
The receiving dynamo is 1250 metres distant, and 
serves for two workshops requiring between 6 and 
18 horse-power. It is essential for the watch- 


| making work done that the speed of the receiver 


should be uniform, and compound wound dynamos 
have been found the best for the purpose. The 
conductor connecting the two dynamos is aérial, 


and consists of two wires 7 millimetres diameter, 
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each carried upon posts and telegraph insulators. 
The generating dynamo runs at 500 turns per 
minute, and gives an electromotive force of 350 
volts ; the receiver runs at 400 turns, and with an 
electromotive force of 300 volts. These machines 
are the H, type of Thury dynamo, and their in- 
dustrial efficiency is more than 70 per cent. One 
novelty of the installation is the introduction of 
lightning protectors at the ends of the line, a very 
necessary precaution, since the apparatus has been 
fused several times by lightning during the past 
summer. The installation is one of the successful, 
practical, and economic examples of the transport 
of power by electricity. 


On Siac. 


Herr Ledebur, a German chemist, has made some 
interesting experiments on slag from which we 
select the following deductions. He finds that the 
richer a pig iron is in carbon, silicon, and manga- 
nese, and the higher the temperature of the furnace, 
the less iron goes into the slag. Again, the lower 
the temperature of the furnace the more manganese 
goes into the slag. If the temperature be higher 
and the fuel applied more than is required to reduce 
all the manganese in the charge, silicon is reduced. 
Grey pig is formed when the quantity of manga- 
nese present is not sufficient to prevent the forma- 
tion of graphite induced by the silicon ; in presence 
of much manganese a silicon-iron-manganese alloy 
is formed. Owing to the high temperature in the 
Bessemer process the aflinity of carbon for oxygen 
is considerably increased as compared with the 
puddling process. While carbon is present in the 
bath the quantity of iron in the slag will be less 
than in puddling furnace slag ; when the carbon has 
disappeared the slag is still poorer in iron, owing to 
the action of the iron in the slag of the converter 
lining. Continued blowing after the carbon is re- 
moved also increases the iron in the slag ; but if, 
on the other hand, the burning of certain sub- 
stances, such as phosphorus in the basic process, 
raises the final temperature, and increases the 
quantity of slag, the proportion of iron is reduced 
thereby. In the Siemens-Martin process the tem- 
perature is high and the furnace lining is silicious, 
so that the slag must contain more silica and less 
iron than in the older refining processes for produc- 
ing wrought iron. On the whole these slags range 
between the same limits as the Bessemer slags do. 
We may add that M. L. Garnier has advantageously 
applied blast furnace slags to vines as a preventive 
of phylloxera. The sulphur they contain is believed 
to be the remedy. 








THE LIGHTING OF THE ‘ COLOSSUS.” 


Srxce the Brush Company has turned its attention 
to incandescence lighting it has been fortunate in 
securing the lion’s share of the Admiralty orders, and 
has justified the choice of the authorities by the erec- 
tion of some first class installations on shipboard. In 
the Victoria dynamo* it possesses a machine which is 
eminently adapted for marine use, because from the 
comparatively large diameter of the armature a great 
peripheral speed is obtained at a slow rate of rota- 
tion, and hence direct driving can be adopted without 
the engines being pressed unduly. The use of four or 
six poles is also another advantage, and very greatly 
increases the output of the generator without adding 
to its size or complexity. These two features, com- 
bined with first-class workmanship and the minimum 
of sparking, recommend the Victoria machine for all 
kinds of work, and particularly for use in places where 
space is valuable, and where a breakdown may be 
almost a matter of life and death. In naval warfare 
the great engine of defence against torpedo attack is 
vigilance, but in the dark it is exercised at such great 
disadvantage when the most important sense of sight 
is almost inoperative, that the odds turn in favour of 
the enemy, unless the whole area about the ship be 
incessantly patrolled by guard boats, a practice which 
exceeds in weariness and exposure the detested sentry- 
go of the garrison soldier. The electric light, how- 
ever, restores to the look-out the faculty of vision and 
he can sweep the sea, often for miles, with the certainty 
of detecting anything larger than a wherry. It is, 
therefore, most important that the means of defence, 
which vies in utility with other portions of the arma- 
ment apparently much more formidable, should be 
secure against all chance of breakdown, as it is matter 
of universal experience that if a hitch occurs it always 
happens at the most critical moment. In the Colossus, 
the latest and most complete Brush installation afloat, 
there are three dynamos each driven by an indepen- 
dent engine, and as long as one of them is intact, it 


* See ENGINEERING, page 255 ante. 








will maintain either one or two search lights. There 
are three Mangin projectors on board the ship, two 
forward and one aft, and any of them can be connected 
to either of the generators at will. All the machines 
have their magnets compound wound, as they are also 
used for incandescence lighting, and they are found 
to answer extremely well for the hand lamps of the 
regulators, which, of course, are liable to irregularities 
in the feed from inattention or unskilfulness on the 
part of the attendant. If the arc becomes excessively 
long the excitation of the shunt coil maintains the 
electromotive force, which would rapidly drop in a 
series wound machine, and if the arc breaks and has 
to be re-established, the influence of the series coils 
aids the process, which is sometimes difficult in a 
shunt-wound machine. 

Of the three machines, one is designed to feed the 
search lights, one to illuminate the interior of the 
ship, and one to be held in readiness to replace either 
of the others. Six circuits proceed from the engine- 
room ; two lead to the projectors, one to the citadel, 
one to the engine and boiler-rooms, one to the officers’ 
quarters, and the last is the fighting circuit. Kach 
dynamo is capable of feeding 200 lamps of 20 candle- 
power each, and gives a current with an electromotive 
force of 80 volts. Many of the lamps, however, are 
only of 10 candle-power, these being used for the mess 
tables, officers’ quarters, and for general illumination. 
The deck is lighted by two yard-arm reflectors, each 
containing eight lamps of 40 candle-power with flexible 
leads, which allow them to be suspended at any point. 
The connections for these are made at a terminal box on 
the superstructure. The whole of the lamps and 
globes are protected from the concussion caused by the 
fire of the large guns by the spring arrangement de- 
scribed at page 255 ante. Those in the cabins and state- 
rooms are inclosed in lamps illustrated in Fig. 1 (page 
481), while the lamps exposed to rough usage are pro- 
tected by gratings, as shown in Figs. 2and 3, the former 
being intended for attachment to a bulkhead, and the 
latter to the deck above. In many parts of the ship 
sockets are provided to which flexible conductors can be 
attached, and thus the lamp can be moved about over 
a considerable area (Fig. 4). 

The application of the electric light to every one of 
Her Majesty’s vessels of war cannot be long delayed 
now. The navies of foreign powers will be accom- 
panied by a cloud of torpedo boats, and in the event of 
war, their moral effect against ships not perfectly 
equipped against their attacks, will be far more for- 
midable than their power for evil would warrant. The 
stage of experiment as regards generators and lamp 
has passed, and there can be no excuse for further 
delay on that score. One point, however, still remains 
for improvement. The projector offers a good mark 
for a shot, and a very slight injury would be fatal to 
it. It is difficult to see how this is to be avoided 
except by the use of reflectors, a method which entails 
a large loss of illuminative power. Something, at any 
rate, might be done by means of shields to lessen the 
area exposed, and to render the position of the atten- 
dant less perilous. Of course there is little fear of 
shots fired from a torpedo boat, but if two vessels 
engage in a duel at night the one who could extinguish 
her adversary’s light would have a great advantage, as 
the machine guns of her antagonist would then be fired 
entirely at random, and many operations could be 
safely attempted which would be instantly repressed 
or defeated if they could be seen. 








A NEW PROCESS FOR COLOUR PRINTING. 

Tue perfect reproduction of paintings, or even of 
nature herself, inall the brightness and beauty of original 
colour, has long been the object of inventive genius, 
and the rapid strides which photography has made of 
late have materially increased the chances of ultimate 
success. By means of photography we can readily re- 
produce all outlines and shades offobjects or pictures, 
but a photographic print has but one colour, and, 
therefore, necessarily often conveys a wrong impres- 
sion where colour predominates in the picture. An 


ideal way of reproducing various tints and shades| 


would be tostop out, by interposing coloured transparent 
plates, all rays except those of one colour, prepare a 
printing surface from this negative, roll this up with 
ink of as near the colour wanted as it is possible to 
produce, and then proceed to the rest, printing one 
above the other, until by the blending thus obtained 
a picture like the original is produced. This, as we 
have said, would be an ideal method; in reality difficul- 
ties, at present insurmountable, are in the way, and 
therefore something less perfect but based on this 
line of working, must, i considered satisfactory. 
The Universal Printing Company, of 280, High 
Holborn, have recently introduced a process called 
after its inventor, the Hoeschotype, for the photo- 
graphic reproduction of coloured pictures, which as far 
we can judge, seems capable of producing excellent 
results at a comparatively reasonable cost. The in- 
ventor has fixed at the outset upon only five colours to 
be used in his process, yellow, red, blue, grey, and 


black ; these five form the base of a large key map of 
tints, each one divided into five grades, containing, so 
to speak, respectively one, two, three, four, and five- 
fifths of any of these colours. In combining these 
tints by printing two or more above each other, a large 
variety of over 1600 shades are produced ; the colours 
must of course be transparent for this purpose. 

To reproduce a picture, for instance a portrait, the 
painted original is at tirst photographed and copies 
printed. One of these copies is now taken in hand by 
an artist, who by means of his colour scale ascertains for 
each spot in the picture the amount of yellow con- 
tained, and he covers that particular spot with an 
equivalent shade of grey, painting out with white 
at the same time all those parts of the photographic 
print which in the picture are to contain no yellow. 
This process finished, a negative is produced from this 
painted sheet, and a print taken on sensitised gelatine 
mounted upon plate glass. It will be understood that 
this gelatine print only represents a picture of those 
parts in which the artist wishes yellow to appear, and 
in different degrees of density. In other words, after 
this gelatine is washed, and rolled up with yellow 
transparent pigment, an impression can be taken from 
it on paper. In a similar manner gelatine printing 
surfaces are prepared of the rest of the colours, red, 
blue, grey, and finally black ; they are all printed one 
above the other on one sheet in perfect register, and 
the result is a reproduction of the original coloured 
picture, as near as the skill of the artist who prepared 
the copies for the coloured plates, and the perfection 
of pigments will admit. There cannot be any doubt 
that tedious though this process appears, and depend- 
ing as it does on the skill of an artist, the result is ad- 
mirable, and we have seen excellent specimens of this 
work, and have moreover examined the working of the 
process, The glass plates carrying the gelatine film 
are placed upon the bed of what appears a well- 
built litho. press. The ink used is very stiff, and 
the inking operation performed in the usual way by 
rollers, is repeated twice for every one impression to 
insure perfect distribution. The sheets are laid on to 
exact register, and printing by power is performed at 
the rate of about 100 copies per hour, The presses 
are capable of printing up to 25 in. by 35 in. in colour, 
and if smaller subjects are worked two or more can 
be placed on one plate. Ink and paper are of course 
important items; in the former, shades must never 
vary, since otherwise the artist’s tedious work 
would not be faithfully produced, and in the 
latter a certain texture and sizing are, we under- 
stand, most essential, but the finished pictures 
can be given any desirable texture by rolling. We 
have seen amongst numerous other specimens at 
the offices of the company in High Holborn, a 
reproduction of Mr. Alma Tadema’s Pandora, the 
picture which made him a member of the Society of 
Painters in Water Colours, and we were told by the 
secretary that so much pleased was the severe critic 
with the reproduction, that he gave permission for its 
publication. 





ELECTRIC LIGHTING NOTES. 
Evectric Licut at HARTLEPOOL. 


Tue Central Marine Engineering Works Company, 
of Hartlepool, have purchased a Brush machine and 
sixteen lamps from Messrs. Gray and Gladstone, of 
the same town, and the Hammond Electric Light 
Company are erecting the apparatus. 


Tue Evectric Licut Act, 


Yesterday an influential deputation representing all 
the principal electric lighting companies met Mr. 
Chamberlain at the Board of Trade, to lay before him 
a statement of the effect which the Electric Light Act 
had produced upon the progress of their enterprise, 
and to suggest alterations. The following three points 
were those to which the speakers addressed them- 
selves principally ; the first and third relating to 
matters provided for by the Act itself, and the second 
to the terms of the provisional orders. 1. In the 
opinion of the deputation, the rights given to the 
local authorities to purchase compulsorily electric 
lighting undertakings within their Geaciee upon the 
terms set forth in Section 27 of the Electric Lighting 
Act, are such as prohibit any supply of electric light to 
the public ; and such clause should be repealed. 2. In 
the provisiona! orders granted by the Board of Trade 
under the Act, the provisions as to the compulsory 
laying down of mains should be omitted; and the 
undertakers should have full power to decide as to the 
pesition and extent of the mains to be laid down by 
them. The right to compel the undertakers to supply 
them with the electric light should be confined to con- 
sumers willing to take a minimum supply per annum. 
3. The undertakers should be permitted to supply 
otherwise than by meter, and in such cases the pur- 
poses to which electricity is applied by the con- 
sumers should be matter for agreement between them 
and the undertakers. The interview was not con- 





cluded in time for us to give the results in this issue, 
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and we shall deal with the matter at length next 
week, 
Sr. Enocu’s Station, GLAscow. 

Messrs. Anderson and Munro, electric light engi- 
neers, Glasgow, have for some time been engaged in 
fitting up afresh, and ona more extensive and complete 
scale, the electric lighting arrangements of St. Enoch 
Station, which is the terminus of the Glasgow and 
South-Western Railway in that city. If we mistake 
not, this station was amongst the very first in the 
United Kingdom to be lighted by electricity ; and at 
least three different firms have had contracts for ‘‘ run- 
ning the lights.” Whatever want of success may, from 
time to time, have attended the St. Enoch installation, 
has been due in great measure to the prime motor, 
which also drove the laundry machinery and did other 
work in the large hotel connected with the station. It 
is now several months since the last contract termi- 
nated, and before fresh tenders were taken in for con- 
tinuing the electric lighting of the station, it was 
resolved by the directors of the railway company to 
erect a fresh engine and boiler-house. The new arrange- 
ments, which are now being carried out under the 
advice of Mr. Watson, one of the directors, will 
include the use of three dynamo machines, 34 Brush 
arc lamps, and between 200 and 300 incandescence 
lamps. ‘Two of the machines will each provide current 
for 17 Brush lamps, and the other will be a Victoria 
300-light dynamo. In the station proper there are to 
be 32 arc lamps in four lines of eight each, and the re- 
maining two will light the booking hall. The incandes- 
cence lamps will be chiefly employed in lighting the 
—— oor of the hotel, in which gas has hitherto 

een exclusively used. 


MvIR v. STOCKMAN, 

On Wednesday, the 12th, inst., Lord Fraser, sitting 
asthe Lord Ordinary in the Court of Session, Edinburgh, 
gave judgment in an interesting and somewhat peculiar 
case arising out of an electric lighting contract formerly 
noticed in ENGINEERING. The action was raised by 
Mr. William Campbell Muir, proprietor of the estate 
of Inistrynich, Argyleshire ; and the claims against 
the defender, Mr. B. P. Stockman, civil engineer, 
London, arose out of the contract in which he under- 
took to fit up an installation necessary to light up the 
pursuer’s house with electric incandescence lamps. In 
a previous action, as may be remembered, Mr. Stock- 
man obtained a decree against Mr. Muir for the amount 
of the contract, which was some 319/. ; and the action 
now under notice was brought by the last-named 
gentleman to recover 28/. for the board and lodging of 
the defender and his son Frank while they were 
engaged in fitting up the installation ; for 28/. in con- 
sideration of 444 hours’ service of a skilled plumber 
paid by Mr. Muir ; and for 100/., as the amount neces- 
sary for the repair of certain damage done by the 
defender in ascertaining in what respects the installa- 
tion was imperfect. The Lord Ordinary found that 
the hospitality received by the defender and his son 
was not given asif it were to be paid for, and that 
Frank Stockman was treated as a guest in the pur- 
suer’s house. He, therefore, disallowed the claim make 
in respect of board and lodging, as also the claim for 
the services of the plumber, holding that it had not 
been proved that the defender was not entitled to those 
services at the expense of the pursuer. His lordship, 
however, found that the defender was liable in pay- 
ment of the sum of 3/. 10s. 2d. for solder and lead used 
in connection with the contract work, and of the sum of 
15/., being the amount estimated by an expert as suffi- 
cient for the repair of the damage complained of by 
the pursuer as having been done to certain electric 
apparatus by the defender in the month of October, 
1883. Beyond these amounts his lordship assoiled 
the defender, and found neither party entitled to ex- 
penses. 








TRIAL TRIPS AND LAUNCHES. 

Tue s.s. Musgrave, recently built by Messrs. Alexander 
Jack and Co., Seacombe, had her official trial on Tues- 
day, the 11th inst. This vessel has been built and spe- 
cially fitted out for the pilot and lighthouse service of the 
Queensland Government. She is 125 ft. long by 22 ft. 6 in. 
beam, and 12ft. moulded depth; her engines, by Messrs. 
James Jack and Co., have cylinders 23in. and 45in. in 
diameter by 2 ft. 6in. stroke, the working pressure being 
90 1b. The boilers, two in number, are of steel, and are 
specially designed for burning Australian coal. The full 
speed trial extended over a distance of twenty-nine 
miles, and notwithstanding the boisterous weather a 
speed of about 114 knots per hour was maintained 
throughout. The trials were superintended by Mr. G. 
Gemmell Dick, executive engineer to the Queensland 
Government. 

On the 13th inst., Messrs. William Denny and Brothers, 

umbarton, launched a steel-built screw steamer named 
the Tanpo, of Dunedin, for the Union Steamship Com- 
pany of New Zealand (Limited). She measures 200 ft. 
by 32ft. by 16ft. 3in., and is a vessel of 765 tons gross 
register. She will be fitted with refrigerating chambers 
for conveying fresh meat from port to port in New Zea- 
land. Messrs. Denny and Co. are supplying the vessel 
with a pair of compound engines of the usual type of 





600 horse-power indicated. The Tanpo is a sister ship to 
the Ohan which was launched by the same builders about 
a month ago. 


Messrs. David J. Dunlop and Co. launched, on 
November 13, from their shipbuilding and engineering 
works at Port-Glasgow, an iron screw steamer named the 
Chaihuin, and of the following dimensions : Length be- 
tween perpendiculars, 124 ft. 6 in.; breadth moulded, 
22 ft.; depth of hold, 10 ft., and 300 tons B.M. The 
Chaihuin has been built to the order of Messrs. Lloyd, 
Lowe, and Co., of London, for Messrs. Kendall and Co., 
of Valparaiso. The vessel will be fitted with compound- 
surface condensing engines, the high-pressure cylinder 
being 18 in. in diameter, the low-pressure 35 in., and the 
length of stroke 24in. The boiler and machinery wil! be 
capable of exerting 300 indicated horse-power, which will 
_—_ the vessel at a speed of 10 knots per hour when 

vaded. 

The screw steamer Bisagno, a vessel of about 3000 tons 
gross, and measuring 230 ft. by 37 ft. by 274 ft., built by 
Messrs. Burrell and Co., Dumbarton, and engined by 
Messrs. Duncan Stewart and Co., Glasgow, had her official 
trial trip on the Firth of Clyde on Friday, the 14th inst., 
prior to being taken over by her owners, the Societa 
Italiana di Trasporti Marittimi Raggio, of Genoa. Like 
her sister ship, the Borineda, also built by Messrs. Burrell 
and Co., she is to do duty between Genoa and the River 
Plate. On the trial trip her engines developed fully 1400 
horse-power, and the mean speed attained was 11} knots 
per hour. 

On Saturday, November 15, Messrs. Scott and Co., 
Greenock, launched a very handsomely modelled steam 
yacht, a vessel of 126 tons register, and 169 tons Thames 
yacht measurement. She was entirely completed on the 
stocks, and launched with steam up. Her engines are of 
200 horse-power indicated, the cylinders being 15 in. and 
28 in. in diameter, respectively, with piston stroke of 
2lin. The yacht, which is schooner-rigged, has been 
built to the order of Mr. C. Randall, of London, who in- 
tends proceeding on a long cruise in foreign waters. 


A steamer named the Bulldog, built for the Town Coun- 
cil of Bristol, arrived in Cumberland Basin from Chep- 
stow on Tuesday. She was built from the designs of 
Mr. J. W. Girdlestone, Bristol Dock engineer, 
Messrs. Finch, of Chepstow. She is 90 ft. long and 
20 ft. beam, with a draught forward of 5ft. 6in., and 
aft of 6ft. Gin. She is constructed of Landore steel of 
great strength, with a Barlow rail running round her. 
Her special purpose is that of a salvage tug, but she will 
be also employed in river improvement and general dock 
work. The vessel is divided into several compartments 
between the five water-tight bulkheads. In the stern are 
the engines—two tandem compound, of 12 in. and 24 in. 
cylinders, and having a stroke of 18. in.—which work the 
twin screw propellers. The collective force of the engines 
is 350 horse power indicated. In advance of the engines 
are two boilers, having Fox’s corrugated furnaces, and 
steel tubes, the pressure at which they are to be worked 
being 120 lb. These are placed side by side, and owing 
to special circumstances, the two chimneys are athwart 
ship. A crane, driven by steam, and a centrifugal pump, 
occupy part of the space of the fore part of the vessel. 
The crane will be capable of lifting from five to ten tons, 
and the pump will discharge from 6000 to 10,000 gallons 
of water per minute, according to the height it has to be 
lifted. Next the bow is a powerful capstan worked by 
two separate engines with rotary cylinders, and a Jong 
length of steel rope will be kept on board to be used in 
case of need. 


There was launched on November 18 from the White- 
haven Shipbuilding Company’s yard, Whitehaven, a 
steel screw steamer measuring 234 ft. by 32 ft. by 22 ft. 
This vessel has been built to the order of Messrs. Duns- 
muir and Jackson, Govan, Glasgow, for Hajii Cassim 
Joosub, Bombay, for the pilgrim trade. She will ke 
fitted by Messrs. Dunsmuir and Jackson with com- 

ound engines of 900 indicated horse-power, having steel 

ilers with brass tubes working at a pressure of 90 lb. 


On Wednesday the 19th inst., Messrs. John Elder and 
Co. launched from their shipbuilding yard at Fairfield, 
Govan, a steel screw steamer named the Rimotaka, for 
the New Zealand Shipping Company, of London, for their 
direct service from London to New Zealand. This steamer 
is a sister to the s.s. Kaikoura, launched by the same firm 
on the 8th of September. The vessel is divided into eight 
watertight compartments, five of which are carried up to 
the spar deck. She is built of steel, and her principal 
dimensions are as follows : Length between perpendiculars, 
420 ft. ; length over all, 451 ft. ; depth, 33 ft. 4in., witha 
gross tonnage of about 4500 tons. The engines, which 
will indicate about 4000 horse-power, have two inverted 
cylinders, one high-pressure 46 in., and one low-pressure 
88 in. in diameter, each having a stroke of 4 ft. 9 in. The 
propeller blades are of bronze. Steam is supplied b 
three cylindrical double-ended mu!titubular boilers of steel, 
to be worked to 110 1b. pressure per square inch, having in 
all eighteen of Fox’s patent corrugated furnaces, 











ROYAL INDIAN ENGINEERING COLLEGE. 
To THE EpiTor oF ENGINEERING. 

Srr,—There is an advertisement in your issue of last 
week (November 14) headed as above, but stating that the 
course of study is arranged to fit an engineer for employ- 
ment in Europe, India, or the Colonies. Further, that 
sixty students will be admitted in September, 1885, and 
that for competition the pay | of State will offer 
fifteen appointments in the Indian Public Works Depart- 





ment and two in the Indian Telegraph Department. Now 

recisely the same advertisement is appearing in the 

ristol pees, and therefore, presumably, in the local 
papers throughout the whole country. Were it not for 
this fact I should not address this letter to you, but I feel 
it to be my duty to the local college with which I am for 
the time connected, to make an attempt to point out to 
what this enterprise is clearly tending, in what position 
the Government stands with regard to it, and to humbly 
offer a suggestion or two. 

When the oe was formed for establishing the 
Cooper’s Hill College about the year 1870, it was said to 
be distinctly with the object of providing trained engi- 
neers for the Indian Civil Service. Even then the 
Government of India wrote to the Duke of Argyll, as 
Secretary of State for India (vide ENGINEERING, vol. xxxii., 
ee “*We consider the success of such a college 
to a matter of very great uncertainty, that it must 
be regarded entirely as an experiment, and that we have 
great doubts that any real necessity exists for its imme- 
diate establishment,” and further on ‘the Institution 
(i.e., the proposed Indian Engineering College) in short 
would, in our judgment, be distinctly condemned if it 
could not be conducted on what would be an entirely 
self-supporting basis.” In addition to this, the Institu- 
tion of Civil Engineers addressed to the Duke of Argyll a 
vigorous protest against the proposed establishment of the 
college. Yet in spite of this the scheme was carried into 
operation, and moreover was specially maintained, until 
about two years ago by the Indian Government (vide 
second report of the Royal Commissioners on Technical 
Education, vol. i., p. 413), though each young man sent 
out to India cost no less than 321/. to educate. 

The project in its original form has signally failed, and 
now mark the result. The number of the students hav- 
ing fallen off to an alarming extent, notwithstanding the 
fact that the staff consisted of, and still consists of, men 
of the very highest rank both as teachers and men of 
science, and who might be safely trusted to make the 
system of education all that could be desired, the college 
was, rather more than two years ago, thrown open to 
students training for the engineering profession generally. 
It was therefore by this course placed on exactly the 
same footing as any other engineering college, but with 
two important exceptions : 

1. That the Cooper’s Hill College is supported by the 
tax-payer. 

2. That very heavy inducements are offered as prizes 
to students to enter, in the shape of Government appoint- 
ments (this year seventeen in number). 

In spite of this the number of students was a short time 
ago only two-thirds of that which could be received, and 
in order to increase the number, or even maintain it, an 
extensive and likewise expensive system of advertisements 
is necessary nearly a year in advance. Meanwhile, the 
investment of capital goes on. A mechanical labora- 
tory costing 2000/. has just been instituted, other 
laboratories doubled in size, and a handsome room for 
drawing constructed, and the Government committed to 
a greater extent each year to support the establishment. 

Now what in plain English is the real state of the case ? 
It Ny Or to be this: 

1. Local engineering schools supported by private effort 
are quite competent to supply engineering education of 
the highest kind, and, indeed, threaten to raise the supply 
above the demand. 

2. Yet the supporters of those colleges are taxed to 
maintain a far more expensive rival system, not only of 
education, but of advertisement, that must result in tak- 
ing students from their colleges, and in the end inflict 
certain injury to them in such an obviously unequal 
struggle. 

3. There is, moreover, no: logical reason that can be 
adduced why Government should train engineers for pri- 
vate employment any more than members of any other 
profession. Yet, since only 17 appointments are offered 
for 1885, this is what is done for 70 per cent. of the 60 
students who are to enter Cooper’s Hill in that year. 

4. I therefore venture to suggest the following way out 
of the awkward dilemma in which such an anomalous 
state of things must place a right-minded and honourable 
body of men like those in authority. 

Reduce at once the scale on which the Royal Indian 
Engineering College is maintained (making, of course, 
suitable compensation to those of the staff temporarily 
inconvenienced by this change) so as to provide for no more 
than the 17 candidates required for the Indian Civil Ser- 
vice, allowing a small margin perhaps in case of accidents. 
Then throw open the appointments for competition to al/ 
engineers with proper limits as to age, &c., and let the 
examinations be of as strict and searching a nature as can 
be reasonably devised. If there be not an abundant 
supply of first-rate men who can successfully compete 
with those trained at Cooper’s Hill, then by all means 
maintain the system (i.e. let the Indian Government do 
so) ; but if, on the other hand, there should be such supply, 
then the right thing to be done is ubvious and need not be 
suggested by 

Yours truly, 
H. S. Here Suaw. 

University College, Bristol, Nov. 17, 1884. 


WORKING MILITARY RAILWAYS. 
To THE Epitor oF ENGINEERING. 
Srr,—When a railway has to be hastily constructed for 
war purposes, and when moreover it is carried along a 
route the topography of which is but little known, it is 
enerally most difficult to obtain suitable watering places. 
his was much felt during the early portion of the Abys- 
sinian war, and it is said to have formed the main 
reason for not advancing this summer on Khartcum by 
the Suakim-Berber route. It appears to me that the 
ifficulty can be avoided by mounting hot-air engines as 
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locomotives. High-pressue hot-air engines have now been 
brought to great perfection, and although the difficulty of 
lubricating their cylinders will always obtain, and may 
always prevent their employment commercially to any im- 
portant extent, still their endurance is ample for a cam- 
paign of many months’ duration, and their modulus for 
the coal burnt is so good as to form another argument in 
favour of their employment for war purposes, and espe- 
cially for railways across countries in which both water 
and fuel are scarce. 
I am, Sir, your obedient servant, 
J.T. BuckniLt, Major R.E. 

Gosport, November 17, 1884. 








SEISMOMETER. 
To THE EpiTor OF ENGINEERING. 

Srr,—I am in want of an instrument for the measure- 
ment of vibrations of the ground arising from shocks 
caused by the falling of heavy bodies, heavy goods traffic, 
&c. I believe such instruments are called Seismometers 
and are too expensive for me to buy for the short time I 
should require to use it. I therefore wish to hire one, 
and will deposit its full value as security. If you could 
assist me by the insertion of this letter, I should be 
obliged. Yours, faithfully, 

JOHN Hopeson. 

118, Commercial-street, Newport, Mon., 

November 17, 1884. 











AWARDS FOR VENTILATORS AT THE 
HEALTH EXHIBITION. 
To THE EpiTor or ENGINEERING. 

Srr,—With reference to the inconsiderate letter from 
Robert Boyle and Son, in your issue of last week, I may 
state that the writers are in error in at least three points 
with which I was concerned as testing engineer to the 
Jury 10: 

1. They were not excluded from the testing rooms. 

2. They were invited by me, ina letter dated the 9th 
September last, for the Jury 10, to send their ventilator 
for testing, in the same terms in which other invitations 
were issued. I hold their acknowledgment of receipt of 
that letter of invitation dated September 12, in which 
they state that they cannot comply with my request. 

3. “The bottoms of the pipes attached to the ventila- 
tors” were not inside the ‘‘ tube,” as they call it, which 
was 10ft. in length, not 8ft. They were outside, and 
completely isolated from the action of the current. 

Yours faithfully, 
D. K. Crark, M. Inst. C.E. 

8, Buckingham-street, Adelphi, London, W.C., 

November 17, 1884. 





PRESSURE OR VACUUM BRAKES? 
To THE EpITOR OF ENGINEERING. 

Srr,—Your correspondent, ‘‘ Dux,” page 452, has ren- 
dered very valuable service by the extremely lucid and con- 
cise way in which he has directed attention tothe altered 
conditions and fresh ground upon which the battle of the 
brakes must in future be fought. 

It will be remembered by those present at the Newark 
trials, nine years ago, that after the experiments with all 
the brakes, the unanimous opinion was strongly in favour 
of the automatic system. Advocates of the ‘‘ vacuum ” 
remarked that ‘‘ they could soon make their brake auto- 
matic,” but this does not seem to have been quite such an 
-easy matter, for we find that the Vacuum Brake Com- 
pany has fought against, and resisted to the utmost of its 
power, the adoption of automatic brakes, and the well- 
known conditions of the Board of Trade. Railway com- 
panies have been induced to fit no fewer than 1138 en- 
gines and 6658 vehicles with the inefficient simple 
vacuum brake, and now, since the Penistone disaster, the 
Vacuum Company admits that it has been in the wrong, 
and that ‘‘an autematic brake is desirable.” 

It is indeed to be regretted that this company did not 
make such an important discovery nine years ago at 
Newark, as it would have saved hundreds of lives and 
thousands of pounds. The brake question now is, un- 
doubtedly, as stated by ‘‘ Dux,” between pressure and 
vacuum. 

A table was recently given in The Field by Mr. Kier- 
nan, to prove that the vacuum brake, with its large 
cylinders, is as powerful as the small ones used in the 
Westinghouse system, and of course the readers are ex- 
pected to consider the two brakes as of equal efficiency. 

Every brake, from the simple lever on a coal wagon to 
the best continuous system, is of equal power when full 
*on,” thatis, they can all, if necessary, skid the wheels of 
atrain. The question, therefore, is not one of power, 
but of time required to bring that power into efficient 
action. Every engine-driver _ Boon the efficiency which 
resulted from the increase of steam pressure in the locomo- 
tive engine ; why then should not the same rule apply to 
brakes ? 

Advocates of vacuum brakes imply, and wish the public 
to believe, that a force of 12 lb. will act as well as one of 
601b., but no one can accept such an absurd conclusion. The 
fatal defect in vacuum brakes (both automatic and non- 
automatic) always has been, and always must be, slowness 
of action. To make the low pressure of 12 lb. capable of 
exerting the required power, the areas of the cylinders 
must be made fully six times as large to do the same 
work as the high pressure of 70 1b. or 80 1b. ; but the all- 
important point is that every increase in size of course 
increases the cubical contents of the apparatus, and a 
greater quantity of air has consequently to be moved to 
apply and release the brakes, hence slow action must 
follow. The advocates of vacuum brakes boast about the 
power they can get with their large cylinders, but they 
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very carefully avoid giving the enormously increased size 
and cubical contents of the apparatus and the amount of 
air which has to be moved to fill and empty these large 
cylinders. Having frequently noted the time required to 
bring pressure and vacuum brakes into full operation, there 
can be no doubt that vacuum brakes are slow in action. An 
express train running at sixty miles an hour passes over 
88 ft. per second, therefore if a disaster occur to such a 
train, the telescoping and fatal consequences are all over 
long before a slowly-acting brake can even begin to exercise 
any retarding power. On the other hand, the pressure 
brake, by means of the triple valve, the high-pressure and 
small pipes and cylinders is capable of being applied as 
nearly instantaneously as possible, therefore it acts, and 
makes its power felt, by retarding and holding back the 
rear portions of trains, thus avoiding ‘‘ telescoping” and 
loss of life. For these reasons, and these alone, 1 have 
advocated, and continue to advocate, the adoption of high- 
pressure brakes on account of their instantaneous life- 
saving powers. 
I am, Sir, yours faithfully, 
Ciement E. Srretron, Hon. Mem. A.S.R.S. 
40, Saxe-Coburg-street, Leicester, Nov. 17, 1884. 








Messrs. MARSHALL, Sons, AND Co., Liurrep.—This 
well-known firm have recently supplemented their works 
at Gainsborough by large premises in London, these pre- 
mises, which are just completed, being situated at 79, 
Farringdon-road, and comprising, besides extensive offices 
and show-rooms, a workshop for the execution of repairs, 
&c., and store-rooms for engines and machinery which 
they let out on hire. 





CaLvertT’s MECHANICS’ ALMANACK FOR 1885,—The 
twelfth annual issue of this handy little book is now pub- 
lished, and fully maintains the reputation gained by those 
which preceded it. In addition to the ordinary contents 
of an almanack, it contains short histories of eminent 
engineers and their works, racy tales brimful of ‘‘ shop,” 
capital receipts and workshop dodges, and useful articles 


the like. Mr. Calvert is a machinist in Manchester, and 
his book has a well-deserved popularity with the mechanics 
of the district. 





Gas aT NotrincHamM.—The Gas Committee of the 
Nottingham Town Council report that they have ap- 





THE annexed illustrations represent new forms 
of buffers and drawbars devised by Mr. R. H. Hep- 
burn, of Palace Chambers, Victoria-street, West- 
minster. Their distinguishing peculiarity is that they 
are formed entirely of iron or steel, and that the 
springs are open to observation, and can be readily 
replaced with a very small expenditure of time and 
trouble. Commencing with the buffer (Fig. 1) it will 
be seen that the case is made of two steel plates, 
stamped into form and permanently rivetted to the 
baseplate. The two parts are joined together bya 
pair of bolts, and when these latter are removed, the 
two parts can be sprung sufficiently wide apart to 
allow the collar on the ram to pass through. This 
collar, which is shown in dotted lines, is of oval shape, 
so that it does not require a very wide separation of 
the two parts of the case to allow it to be withdrawn. 
Beyond this collar is a loose washer which bears against 
the spring, and is of sufliciently large diameter to ob- 
tain a bearing on the successive coils as they are com- 
pressed. The last coil is hooped with a stop ring, 
which prevents it being strained beyond the determined 
amount, and thus greatly adds to its life. Should a 
spring become broken its renewal is a very simple 
atfair, as when the ram is withdrawn a new spring can 
be slipped in from the side through the opening in the 
case. In such a buffer designed for use on wagons, 
the weight of the spring is 164 1b., its resisting power 
44 tons, and when driven home 8} tons. 

In the drawbars (Figs. 2 and 3) the draw cradles are 
made from steel bars, cut into suitable lengths. Each 
bar is corrugated and drawn down at the ends to re- 
ceive steel bushes, flanged on the inside to form a base 
for the spring, and winged at the sides to receive the 
rivets. It will be noticed that the whole pull or strain 
is upon the solid metal and not on the fastenings. The 
principal parts are formed by machinery by one ope- 
ration and are made up with great rapidity. The 
cradles are light and of very considerable stability and 
strength, and having no welded corners the risk of 
breakage is much removed, smithwork being almost 
altogether dispensed with. 

Wagons with through drawbars coupled together by 
suitable cradles and strong springs, with a good margin 
of range, must have a longer life than wagons with 
disconnected drawbars and simply a cup and spring 
washer, which spring is usually of short range. The 
crosspiece on which the couplings are fixed frequently 
breaks, and oftentimes a breakage of the headstock 


| follows. With the through system, the pull and strain 


passes from end to end of train, and is divisible among 
as many wagons as go to make up the train. Thus 


) : l | wagons with connected drawbars are practically free 
and formule upon wheel-cutting, chains, materials, and | P y 


from jerks and shocks. 
Mr. Hepburn informs us that when locomotive 
superintendent of the Llanelly Railway, now part of 


| the Great Western, he prolonged the use of a great 


pointed Mr. L. T. Wright as general manager. The | 


appointment has proved satisfactory. During the past 
year, gas has been manufactured at a cost of 1} per 
thousand less than hitherto, and this notwithstanding an 
increase in the cost of coal of about 6d. perton. The 
amount of gas consumed from the 25th of March, 1883, 
to the 25th of March, 1884, was 1,163,225,500 cubic feet. 
The committee advise that a further reduction of 2d. per 
thousand cubic feet should be made in the price of gas. 





Soctety or Arts.—In addition to the usual courses of 
Cantor Lectures, the Society of Arts announces a course 
of lectures to be delivered under the Howard Trust, the 
subject being ‘‘The Conversion of Heat into Useful 
Work,” and the lecturer, Mr. William Anderson. The 
first lecture of the course will be delivered on Thursday, 
the 27th inst., and of the six lectures of which the course 
consists, three will be delivered before Christmas, and 
three after it. The following is the syllabus of the first 
three: Lecture 1., November 27.—Introduction ; the laws 
of motion ; potential and kinetic energy; laws of impact. 
Lecture II., December 4.—Oscillation, vibration, wave 
motion, pulsation in liquids and fluids ; the luminiferous 
ether; porosity of matter, ultimate structure of matter ; 
heat the consequence of molecular motion ; transparency ; 
diathermancy ; specific heat ; unit of heat ; latent heat ; 
absolute zero of temperature. Lecture III., December 11. 
—Molecular theory of gases; laws of volume, pressure, 
and temperature ; isothermal and adiabatic lines of per- 
manent gases and of vapours; Joule’s equivalent; the 
doctrines of Carnot; the limits of efficiency of heat engines. 





number of 6-ton wagons by a careful revision of the 
drawbars upon the through system, and although the 
wagons were light and of obsolete pattern, and ran 
with the now heavy type of coal wagon, there was a 
very considerable diminution in repairs and renewals 
of crosspieces and headstocks. 

We understand these buffers and drawbars have 
been largely specified for some important railways now 
in hand. Their simplicity should recommend them, 
and should lead to their extensive adoption. 

The makers and sole licensees are Messrs. John 
Spencer and Sons, whose agent in London is Mr. J. 
Campbell Evans, Parliament Mansions, Victoria-street, 
Westminster. 








THE AUSTRALASIAN MAILSERvVICE.—Considerable discus- 
sion has taken place of late with reference to the Australian 
and New Zealand mail service vid San Francisco. The 
New South Wales Government has given notice of with- 
drawal, but as the company which performs the service is 
— to the New Zealand Government to carry it on 
till November, 1885, there is no necessity for haste in 
making other arrangements. At present the mails are 
landed in Auckland in 38 or 39 days from London, but 
the service could be considerably expedited. In all pro- 
bability it will be arranged to maintain the San Francisco 
monthly service, and by giving a subsidy to the direct 
steamers to have a monthly mail service from them, the 
mails to be delivered in the southern part of New Zealand 
within 45 days. 
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RAILWAY SIGNALS BY ELECTRICITY. 
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WORKING RAILWAY SIGNALS BY 
ELECTRICITY. 


On the Application of Electro-Magnets to the Working of 
Railway Signals and Points.* 
By Mr. Ixtivus A. Trmmis, of London. 

THE object of the present paper is to describe a new, 
powerful, and economical electro-magnet, capable of 
exerting its pull in a manner suitable for convenient ap- 
plication to the mechanical working of railway malin 4 
and points. Its main features are its great power, which 
is exerted through a long range, and is under perfect 
control ; and its p vdalaany, Fa in exerting the initial pull 
which effects the mechanical movement required, and 
also in retaining the moving parts after the desired move- 
ment has been effected. 

he rapid growth of railway systems and their conse- 
uent complexity, have rendered urgent the application of 
electricity for the working of railway signals and points, 


.” Paper read before the Institution of Mechanical En- 
gineers at the Nottingham meeting. 
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and for checking the work done by signalmen and points- 
men. Though much has been accomplished in this direc- 
tion both in this country and elsewhere, there has hitherto 
been always one initial want ; namely, an electro-magnet, 
which, with a low average current and a small electro- 
motive force, shall give a powerful, long, and well- 
balanced attractive pole. A range of pull of only } in., 
which has hitherto been the practical limit with electro- 
magnets, is evidently not long enough to be of use for 
heavy mechanical work, such as pulling signal arms over 
or throwing machinery in and out of gear; and although 
the.range can be increased by multiplying gear up to 2 in. 
or 3 in., yet the increased current then required for making 
the attraction powerful enough at the initial 4 in. distance, 
is so enormous that two difficulties present themselves 
which are almost insuperable ; firstly, the expense ; and, 
secondly, the destructive violence of the final impact, in 
consequence of the attraction — inversely as the 
square of the distance of the armature from the magnet, 
and for part of the stroke inversely as the cube. 

In the ordinary form of the electro-magnet, a core or 
bar of soft iron, wrapped round with a coil of wire or tape, 
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and bent into the shape of a horseshoe, attracts to its 
poles a plain armature ; and by some natural law, as yet 
unsolved, the working pull of such a magnet practically 
ceases, as already stated, when a distance of only 3 in. 

tween the magnet and the armature is exceeded. In the 
electro-magnet of tubular form, thence called a solenoid, 
a hollow core or tubular bobbin of brass is wrapped round 
with wire or tape ; and a central rod of soft iron, sliding 
lengthways inside it, forms the armature, which is drawn 
or sucked longitudinally into the core by the attraction of 
the bobbin coil, until it reaches a central position in rela- 
tion to the magnetic field; in this position the attraction 
is symmetrical in all directions, and is therefore neu- 
tralised. Although a considerable length of attractive 
pull can be got with such a magnet, the current of elec- 
tricity required to give any strong initial pull is so exces- 
sive that its cost is prohibitory ; moreover, it is clear that 
the holding power falls to zero when the armature 
reaches its central position longitudinally. In order to 
obtain adhesive power, or what is called a “ retaining” 
pull, the internal sliding rod or armature is made shorter 
than the length of the hollow bobbin, and is capped at 
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one end with a disc of soft iron, which, coming in contact 
with that end of the bobbin, thereby prevents the arma- 
ture rod from reaching its central or neutral position 
within the bobbin, and leaves a corresponding reserve of 
holding power against the end of the bobbin. 

Currie Long-Pull Magnet.—In the long-pull electro- 
magnet, shown in Fig. 1, page 485, which is the invention 
of ‘Mr. Stanley Currie, the principle adopted is a com- 
bination of the horseshoe magnet and solenoid, with 
additions ; but the construction is so materially modified 
as to give far greater power and efficiency, and the 
magnetic attraction is more evenly distributed over a 
longer range, while the initial pull is stronger and acts at 
a greater distance than in any other electro-magnet of the 
same weight and with the same current. The range 
already attained in practice is 34 in., and can be in- 
creased. 

The bobbin B, here shown standing upright on one 
end, is made with a tubular core C of soft iron ; and 
the coil of wire wound around it is surrounded by an 
outer casing of soft iron B of the same weight as the core, 
with a soft iron baseplate at the bottom of the bobbin, 
connecting the core with the outer casing ; a brass plate 
covers the bobbin at the top. The copper wire used in 
the coil is No. 18 Birmingham wire gauge, or 0.048 in. 
thick. The armature consists of three portions, each one 
playing its part in the work to be done. The central 
stalk A of soft iron is rather shorter than its own range of 
motion ; and is encased in a brass tube, which is prolonged 
below it so as to form a guide, fitting within the bobbin 
core. The soft iron cap or disc D, fastened in the top of the 
central stalk, is slightly larger in diameter than the outer 
casing of the bobbin B. It is made by preference of two 
or more thicknesses of flat plate, to assist in demagnetisa- 
tion ; but it must be thick enough to prevent saturation 
with any working current. Round the edge of the disc 
runs a cylindrical rim or flange F projecting downwards ; 
it is so shaped as to suit the attraction required, and it 
comes within the range of attraction of the outer casing 
of the bobbin when the lower end of the central stalk has 
entered within the core. When the rim in turn has done 
its duty, the disc D comes within range of attraction of 
both outer casing and inner core. 

Uniformity of Pull.—So long as the central stalk or 
armature rod is altogether out of the bobbin core, the 
attraction upon it continues to be inversely as the square 
of its distance from the bobbin ; but as soon as the end of 
the iron rod enters within the orifice of the core, the force 
of attraction becomes lost upon so much of its length as is 
inside the core. The same diminution in attractive force 
holds good in regard to the tlanged rim of the armature 
disc, as soon as its lower edge passes below the upper 
edge of the bobbin. The force of attraction varies also 
directly as the mass of the body attracted. Advantage is 
therefore taken of these two principles in combination, to 
regulate or adjust the effective attraction in such a way 
as to obtain some sort of approximation towards unl- 
formity of pull throughout the 3 in, range of stroke of 
the armature. This is accomplished by tapering in the 
manner shown in Fig. 1 the lower end of the armature 
stalk A and also of the flanged rim F, a to the 
desired adjustment of the attractive force; in addition to 
which the thickness of the armature disc D and the 
distance that its flanged rim F projects downwards, as 
well as the thickness of the rim, can also be varied; and 
in some cases, moreover, asin some of the examples shown 
in Fig. 13, the bottom edge of the flange is made of a 
serrated or wavy form, so as to prevent the pull from 
suddenly increasing as the disc nears the bobbin. The 
result is that, when the strength of the pull on the arma- 
ture stalk and flanged rim is decreasing, owing to their 
having both of them reached and passed the position of 
maximum attraction, the pull on the disc is increasing as 
it nears the magnet head. In this way, and in combina- 
tion with a counterweight acting at a suitably varying 
leverage, an approximately equal pull is obtained through 
a considerable range, and violence of contact in the clos- 
ing of the disc upon the magnet is avoided. By suitably 
adjusting the several proportions of the various parts, the 
pull can be so greatly varied both in force and range that 
it can be adapted to meet almost any requirements. 

Double Length of Pull.—A double length of pull is 
readily obtained by the simple tandem combination 
shown in Fig. 4. Here a pair of single magnets on the 
foregoing principle, arranged at a fixed distance apart, 
have their armature guide-rod R in common; the lower 
armature disc L is made fast upon the rod, while’ the 
upper disc U bears against a shoulder upon it. The range 
of the lower disc being nearly double that of the upper, 
the first half of the pull is given by the upper ; and by the 
time the upper disc U has closed upon its own bobbin, it 
has brought the lower disc L within the attractive range 
of the lower magnet, by which the second half of the pull 
is then given, the armature rod R now sliding free 
through the upper disc U. This arrangement is suitable 
for working signal arms that are required to stand at the 
three positions of danger, caution, and line clear, as shown 
in Figs. 2 and 3. 

Railway Signals.—In the application of the electro- 
magnets to railway signals, the ordinary signal posts and 
arms are utilised ; but it is advisable that the bearings and 
working parts should be made as true as practicable, be- 
cause, though friction is not so material when the work is 
done by manual labour, it is of the utmost importance that 
it should be reduced toa minimum where electricity is the 
motive power. As there are no complicated —- 
the movements are all simple, and direct, there is no 
difficulty on this point. : ’ 

In Figs. 2 and 3 is shown the application of a single 
magnet to an ordinary signal arm intended to stand in 
only the two positions of danger and line clear. The 
magnet M is fixed upright on a bracket at the back of the 


post, and a chain from its armature pulls upon a quad-/|d 


rant arc centred on a horizontal spindle above it. The 





quadrant carries a lever and counterweight acting in 
opposition to the pull of the magnet; and also an arm 
which is connected by a rod with a bell-crank centred at 
the side of the post. Another rod connects the bell- 
crank with the semaphore and spectacle. When the 
magnet is out of action, the semaphore is held up at 
danger by the weight of the spectacle, in conjunction with 
the counterweight on the quadrant lever, which then 
comes against a stop. In this position all the parts are 
locked, in consequence of the quadrant arm being then 
on its dead centre ; that is, the quadrant arm and bell- 
crank are so arranged that the direction of the rod 
connecting them passes then through the centre on 
which the quadrant turns. For yet greater security 
of locking, it is preferable indeed to let the connect- 
ing rod be even a trifle beyond the dead centre, so that 
any pullsupon the bell-crank, from wind pressure or 
accumulation of snow on the semaphore, shall hold the 
counterweight lever still more firmly against its stop. 
he locking is thus done mechanically, and is indepen- 
dent of the magnet. On bringing the magnet into 
action by a current from the signal-box, the pull of the 
armature rotates the quadrant arc, raising the counter- 
weight and spectacle, and lowering the semaphore ; in 
this position the semaphore is retained so long as the 
electric current is continued. On the cessation of the 
current, the semaphore is automatically raised again to 
danger, and locked there mechanically without the use of 
extraneous catches, which isa most important feature. 

In Fig. 3 is! shown the application of the double 
magnet or tandem arrangement to a balanced semaphore 
centred at mid-length. Here the pair of magnets are 
fixed on one side of the post, and the quadrant are on 
which they exert their pull is fixed on the spectacle 
— A rod connects the spectacle with a crank on 
the semaphore, and the weight of.the spectacle brings the 
semaphore to the horizontal position of danger, in which 
it is locked mechanically as before, by the connecting rod 
being then on its dead centre. An electric current sent 
tothe upper magnet pulls the semaphore to an angle of 
45 deg. for caution ; and asecond current sent tov the lower 
magnet pulls it vertical for line clear. In either position 
it is held by the spectacle acting as a counterweight 
against the retaining pull of the magnet. 

Electric Siemens ordinary circumstances a cur- 
rent of 3 amptres is amply sufficient to pull the armature 
down upon the magnet, and so actuate the semaphore ; 
but to guard against wind pressure, dust, rust, and wear 
of rubbing parts, a current of 5 amperes is provided. In 
addition a reserve current of as much as 15 ampéres is 
kept in store at the signal-box, and is at the immediate 
command of the signalman in any emergency. From the 
lower line in the diagram shown in Fig. 5, it will be seen 
that with 5 amperes an initial pull is given of 8 lb., at a 
distance or range of 3} in. ; which is more than double 
what is required to work any signal arm properly fitted ; 
and the home pull is 321 lb. 

If the same strength of current were necessary to hold 
signals down as to pull them down, the use of a continuous 
current would be prohibited by its cost. But acurrent of 
only 0.1 ampere is more than sufficient to hold a signal 
down; and it is found that a continuous current of 
5 amperes for moving the signal, and of 0.1 ampere for 
retaining it, yields an economical result. Accordingly 
when the armature has finished its stroke and moved the 
signal, it is made to switch in automatically a resistance 
coil which reduces the maximum or moving current of 
5 amptres tothe minimum or retaining current of 0.1 am- 
pere. The resistance coil can take the form of an incan- 
descent lamp, which then serves as an indicator or tell- 
tale in the signal-box, as shown in Figs. 6 to 9. 

In excess of the greatest possible requirements, it may 
be assumed that the whole time during which each signal 
is needed to be held down to show line|clear, is 12 hours 
out of every 24; and that the number of times each signal 
has to be lowered in the 24 hours is 150; and that the 
time occupied in each lowering is two seconds, Assum- 
ing also 10 amperes instead of 5 as the moving current, 
and 0.2 ampere instead of 0.1 as the retaining current, 
then 150 lowerings x 2 seconds x 10 amptres =3000 ampeére- 
seconds or 0.8 amptre-hour ; and a retaining current of 
0.2 ampére for 12 hours=2.4 ampére-hours ; the total is 
therefore 3.2 amptre-hours of current C per signal per 24 
hours. The resistance R being taken at 5 ohms, the elec- 
tromotive force E is equal to Cx R=3.2x5=16; and 
assuming 746 watts=1 HP., the horse-power is equal to 
Cx E+746=3.2 x 16+746=0.07 HP. The cost of provid- 
ing a current of such power by means of a secondary bat- 
tery, according to well-recognised electrical data, would 
be only 0.4d. ; while the current actually used being 
only about one-third of that provided, and the real time 
less than one-half, the true cost would be less than one 
farthing per signal arm per day. 

The foregoing remarks respecting the electric current 
employed to actuate the magnets apply to the use of secon- 
dary batteries ; and the results obtained from these accu- 
mulators of electrical power are very satisfactory and 
economical. In certain cases, however, it may be pre- 
ferred to use a primary battery, such as the Lalande 
oxide of copper battery, the working of which is very easy 
and reliable. The constant and economical current it 
gives can be used not only for actuating the magnets, but 
also for lighting the lamps on the signal posts and at 
the points. With a primary battery the reduction .of 
the current from a moving to a retaining current cannot 
be effected in the same way as with a secondary battery, 
by switching a resistance in; but the same levers and 
switches are still available for switching out the large 
battery which gives the stronger moving current for lower- 
ing the signals, and switching in a smaller battery, of 
smaller cells and with greater internal resistance, which 
gives the weaker retaining current for holding the signals 


own. 
Railway Points.—In Figs, 10, 11, and 12 are shown 





the magnets and gearing for working a pair of railway 
points ; these magnets are practically of the same con- 
struction as for working signals, but are of larger size, and 
are wound with copper tape instead of wire in order that 
they take a maximum current with a minimum of resist- 
ance. With acurrent of 23 amptresand an electromotive 
force of 40 volts, the force of the pull is as shown by the 
ong line in Fig."5, commencing with an initial pull of 
33 lb. at 34 in. distance, and increasing to 54 lb. at 3 in., 
and to a home pull of 10641b, As will be seen from the 
diagram, the points are pulled over and held in either 

sition by the we | rod R, which is worked by the 
ever L, and is locked by the locking bolt P. The slot in 
the rod R is made 4 in. longer than the width of the lever 
L working in it, so that the first 4 in. of travel of the lever 
withdraws the locking bolt P by means of the incline I on 
the extremity of the lever, before the lever acts upon the 
sliding rod R. 

Where a pair of points are covered by a signal, the lock- 
ing bolt P—in conjunction with the armature of the 
magnet which pulls the points over into the position cor- 
responding with the signal down when for line clear—com- 
pletes the circuit which enables;the signalman to lower the 
signal, The signal is checked by its automatic repeater 
in the signal-box. The other point magnet completes with 
the locking bolt the circuit which works a repeater in the 
signal-box. 

Advantages.—The advantages of working signals and 
points by this system are that their distance from the 
signal-box is immaterial, inasmuch as the electric working 
gets rid of all the mechanical difficulties which arise from 
excessive expansion and contraction of lever wires and 
from the severe pull required to work them through long 
distances. 

Signals,—It is only during the continuance of the electric 
current that the signal can be held at caution or line clear; 
its normal position is at danger, to which it returns auto- 
matically on the cessation of the current, or if anything 
goes wrong ; and in this position it is locked by simple 
mechanical means, and not by any electric agency what- 
ever. Each signal is worked by its own magnet, and has 
a ee or tell-tale in the signal-box in - shape of a 
smallarm R, Fig. 16, which shows the position of the 
signal arm. If it is desired, the repeater is arranged to 
show the exact travel of the magnet armature working 
the signal: that is, if the armature stops half way, the 
repeater arm would stop in the same position ; in fact an 
arrangement that may be desired can easily be effected. 
At the instant of contact between the armature and the 
magnet, there is a momentary cessation of the main cur- 
rent; and the tell-tale arm indicates this by falling back 
a little from its extreme position. This affords another 
infallible check as to the correct working of the magnet. 
The reduction of the current from a moving to a retaining 
pull takes place automatically at the moment of the arma- 
ture reaching the magnet. 

Points.—The advantages in working points by these 
electro-magnets are as great as in the case of signals. 
Either can be worked at any distance from the signal 
cabin. There is no need for a cabin to be put up, ora 
stand of levers, to work any special set of points and 
signals ; any number of points and signals can be worked 
from a small cabin, and can be locked and interlocked 
with absolute certainty. They can be so arranged that, 
if any wrong lever is moved by the signalman in arranging 
any combination, an alarm bell is rung in the cabin, and 
the signals already lowered go back to danger; the me- 
chanical and electrical parts being so arranged as to pro- 
vide a perfect check, without the intervention of manual 
labour or the will of the signalman. 

Application to Railway Junctions.—In Figs. 14, 15, 16, 

and 17 is given an illustration of the application of this 
electric system to working the signals and points of an 
ordinary junction where there is a double line of way both 
on the main line and on the branch. The signal-box is 
here divided, as regards the electrical connections, levers, 
and switches, into thirteen divisions, 1 to 13. 
_ Suppose an up main line train is required to be turned 
into the branch, Fig. 14, it will be necessary to work the 
points P 6, and the three signals on the up main line, 
namely, the distant signal S 1, the home signal S 3, and 
the station signal S 5. The lever of the points P 6 is first 
pulled over in division 6 of the'signal-box, whereby an 
electric connection is made between 6 and 7, the up-branch 
points being thus set right for, the up train to pass into 
the branch. The down-branch point-lever 8 must be back or 
in its normal position, in order to let the current pass 
through to division 3 for —— the home signal S 3. As 
soon as the signal lever is pulled over and the signal 
lowered, the current can pass on to 1 for enabling the dis- 
tant signal S1to be lowered. Last ofall the current can 
pass to 5, lowering the signal station S 5, 

Suppose another case of a train approaching the junction 
on the down branch, to pass upon the down main line; 
the home and distant down-branch signals S 12 and S 13 
will have to be lowered. The points P 8 must first be in 
their normal position, and their lever 8 must be back, 
before the electric current from the battery can pass 
through 8 to 12, and thence to 10 for lowering the home 
signal S 12, and afterwards to 13 for lowering, the distant 
signal S13, It is now impossible to lower the home and 
distant signals S10 and S 11 of the down main line; 
because the current for working these signals is prevented 
from passing, by the act of pulling forwards the lever 
that belongs to the home signal S 12 of the down 
branch. 

For station to station signalling, Fig. 15, the trans- 
mitter and receiver instruments are used in somewhat the 
same way as in ordinary railway working. The continuous 
current used makes the working very simple and easy and 
reliable. The signals and points are actuated by a main 
current; and this is checked and controlled by a sub- 
sidiary current, which works the transmitter and receiver 
instruments, A train travelling along any section of line 
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srotects itself by passing vver contact levers or treadles 
hs both on entering and on leaving the section; the de- 
pression of the treadles be the deflection of the rail 
breaks the current which holds the signal arms down, 
and sets them free to fly up to danger automatically. 








MODERN AGRICULTURAL IMPLEMENTS.* 
By D. PipcEon. 


ForTY-THREE years ago, when the Royal Agricultural 
Society of England first tabulated their machinery ex- 
hibits, the number of agricultural implements at Liverpool 
in 1841 did not much exceed 300, while, at the present 
time, every Royal Show brings forward more than 6000 
farm implements of various kinds. ; 

These figures sufficiently indicate the extraordinary 
growth and development of agricultural engineering, 
while they demonstrate the extent of the field which has 
to be reviewed, or, more properly speaking, glanced at, in 
the course of this short paper. Those who may desire to 
add some details to a sketch necessarily consisting entirely 
of outlines, are referred to a paper on ‘‘ Recent Improve- 
ments in Agricultural Machinery” which the author had 
the honour of bringing before the Society of Arts during 
the session of 1883, and of which this communication is 
only a digest. 

It is, indeed, quite a formidable matter merely to 
classify the farm machinery of the present day, which 
may, however, be conveniently divided as follows : 

Class I.—Prime movers. 
», _1I.—Tillage implements. 
»y ILI.—Sowing machinery. 
»» IV.—Harvesting machinery. 
»» _V.—Farm machinery. 
»» .WI.—Food preparing machines. 
»» WII.—Milling machinery. 
», VIII.—Dairy appliances. 
»» 1X.—Poultry farm appliances. 

To these headings there might be added implements for 
the reclamation and drainage of land ; machinery for pre- 
serving crops, including fan-drying apparatus and ensi- 
lage ; the manufacture of manures and cattle foods; the 
irrigation of land ; the processes of hop-drying and malt- 
ing; the retting, breaking, and scutching of flax ; the pre- 
paration of beet sugars and spirits ; mechanical forestry ; 
sheep-shearing and homestead tools. 

Class I, Prime Movers.—The first portable engine ever 
shown at a Royal gra Society’s meeting was ex- 
hibited at Liverpool in 1841, Forty years later, 240 
engines appeared at the Derby Show, and these motors 
are now produced by thousands every year. Most of them 
are single-slide cngines with a fixed rate of expansion, 
although makers always exhibit, and sometimes supply 
portable engines fitted with variable expansion valves 
controlled by the governor. 

Compound engines were first introduced on the farm by 
Messrs, Garrett and Co. in 1880, and, being extremely 
economical coal-burners, are likely to come into extended 
use. For it is well known that the ‘‘racing” engines, as 
they are called, having variable expansion gear, to which 
so many well-deserved honours have been adjudged by the 
Royal Agricultural Society of England, are not those 
which manufacturers recommend to farmers. They are 
too delicate to be advantageously handled by labourers, 
and single-valve engines are accordingly sold instead, be- 
cause experience has proved that these do best and fare 
best in the field. If the introduction of the compound 
engine, already so successful in the factory, the mine, and 
the steamship, enable the farmer to realise an economy of 
which, at present, he only reads in the reports of judges, 
it is sure of a cordial welcome. 

Self-moving engines, now in very general use, have been 
greatly improved during recent years in three important 
particulars. In 1870, Messrs. Aveling and Porter pro- 
ee the® side plates of the firebox upwards, forming 
these into brackets for carrying the bearings of the crank 
and countershafts, and thus relieving the boiler from all 
undue local strains. Previously to 1878, again, the gear- 
ing of self-moving engines had always been placed outside 
the crank brackets, but in that year, for the first time, 
Messrs. Aveling and Poiter succeeded in bringing all the 
wheels and pinions between the bearings, and the driving 
and side wheels close up to the side plate brackets. By this 
arrangement the engine became immensely strengthened, 
its wear and tear correspondingly reduced, its width 
-essened, and its general compactness increased. If to 
these two important improvements be added the use of 
steel instead of iron in all the axles and gearing, the chief 
advances in these engines may be said to have been 
summarised. 

The straw-burning engine, which was a novelty ten 
years ago, is now largely used in countries where coal is 
dear and the climate dry enough to permit of grain being 
thrashed very soon after it has been harvested. Straw- 
burning is accomplished by fitting a feed-box and pair of 
rollers to the furnace door of an ordinary portable engine. 
The feed rollers are driven by a strap from the crankshaft, 
and they force straw into the furnace in a thin fan-shaped 
stream. The fuel is thus held in suspension, so to speak, 
for a short time, allowing the separated stalks to become 
immersed in the flames, while provision is made for the 
ingress of large volumes of atmospheric air. 

he calorific value of straw is as 1 to 34 compared with 
coal, or, taking the relative local values of coal and straw 
into consideration, the use of the former would cost three 
and a half times more than the latter in countries like 
Russia and Hungary. In England, on the other hand, 
coal is the cheaper fuel by 5 to 1, partly because of its 
= low price, and partly because of the high price of 
straw. 

Class II. Tillage Implements.—The plough is older than 
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human history, yet thousands of years have not exhausted 
the possibilities of its improvement. It is only fifteen 
years ago that the introduction of the double-furrow Pirie 
plough seemed to threaten a revolution in the ancient 
practice of ploughing. Double-furrow ploughs are, it is 
true, no novelty. They were described 200 years ago by 
a writer in Cromwell’s time. Arthur Young gave a draw- 
ing of one in his “‘ Tour to the North,” published in 1771, 
and Lord Somerville took out a patent for such a plough 
in 1802. A Leicestershire plough-wright, named Hanford, 
followed with a double-furrow plough, having adjustable 
beams for changing the width of the furrows, and these 
implements were generally popular in the early part of 
the present century. 

But they all ultimately died, and the subject slept until 
Pirie’s plough appeared in 1868. This well-known imple- 
ment consists of two plough bodies carried on a framework 
of wrought iron, supported on three wheels, of which two, 
having V-shaped tyres, run in the furrows, and one on the 
land. The leading furrow wheel is steered by a lever, and 
plough handles are dispensed with. The pith of the in- 
vention consists in mounting the furrow wheels on inclined 
axes in such a way as to bring their tread into the angle 
of the furrow usually occupied by the slade. The last is 
rag with, and the } waa therefore, rolls instead of 
sliding forward, the —— being correspondingly 
diminished, and two furrows being traced almost as easily 
as one by the common plough. The objection to Pirie’s 
plough was the want of proper means for raising and turn- 
ing in at the headlands, but a device was introduced by 
Messrs. Ransomes in 1870, which rendered it possible to 
raise a double plough and turn it in at land’s end without 
undue effort on the part of the ploughman. The plough 
is provided, about the centre of its length, with a through 
axle, cranked at each end and carrying a pair of travelling 
wheels. When in work, the cranked axle is in such a 
position that its wheels are off the ground, but on releasing 
the catch which holds it thus, the wheels take the ground, 
and the onward movement of the horses rolls them under 
the plough, raising it at the same time, until the cranks 
become vertical, when they come against a stop and the 
implement rides about like a cart. Messrs. Howard 
accomplish the same end by means of a brake, which the 
ploughman can apply to one of the plough wheels at will, 
utilising the energy thus obtained from the horses through 
suitable levers for lifting the plough body. 

Turnwrest, or one-way, ploughs are made on four 

different plans. First, the mould board turns over from 
left to right, and vice versd, as in the American hill-side 
plough. Second, one or more plough bodies revolve on a 
a axis forming the beam, one set standing verti- 
cally while the other set is at work. Third, two or more 
right and left-hand ploughs are balanced, as in the steam 
nlough, and used in the same manner. The fourth and 
fast plan, which was patented by Mr. Muriston in 1876, 
is the only one that calls for special notice. Mr. Muriston 
places two ordinary plough bodies back to back, and sup- 
ports them on a central wheel, which, as in Pirie’s imple- 
ment, acts the part of slade, and upon which the two 
plough bodies balance. The beam and handles are pivotted 
to a vertical stud rising from the centre of the plough 
frame, and can be swung round horizontally, while the 
plough bodies themselves remain stationary and looking 
In opposite directions. Catches, under the control of 
the plonghman, are provided to fix the beam and handles 
in the proper position for ploughing either way, and when 
the implement has arrived at the end of a furrow, the 
horses, in the act of turning, bring these into line for the 
return journey. 3 

The limits of time forbid any attempt to review the 
gigantic subject of steam tillage, of which, however, a few 
words must be said. With regard to the motive power, 
it is now acknowledged that this should be applied as 
directly as possible to the work, and it has been found 
more economical to use two engines, notwithstanding 
their greater first cost, rather than change the direction 
of motion in the hauling rope. But Fisken’s clever plan 
of transmitting the power by means of a light rope 
running at a Sigh velocity is still successfully applied, 
especially in hilly districts. 

As to the cultivating implements, it may be said gene- 
rally that since the Fisken and Fowler patents of 1855 
and 1856 expired, plough makers have adopted the see-saw 
movement of the latter in preference to the balance of the 
former patentee. The old Fowler plough, though greatly 
improved in detail since its introduction, still remains the 
same in principle as that which was first exhibited at 
Chelmsford in 1856, and has become the type of all suc- 
ceeding balance ploughs of value. : 

The turning cultivator, originally contrived by Smith, 
of Wolston, has been greatly improved by Fowler and Co. 
and Barford. By the former this implement is now rai 
and turned at the headland by the pull of the tail rope on 
its coming into action, for hauling; while the latter has 
applied cams and ratchets, very ingeniously, to the lifting 
of these apparently unwieldy implements. 

» The self-moving anchors of Fowler, Howard, and Bar- 
ford are mechanical contrivances of great merit, and 
factors of much importance in the system under which the 
plough travels backwards and forwards between a single 
engine and an anchorage. The anchor, which was 
formerly shifted laterally, after every bout, by hand, is 
now moved by the hauling rope itself, the ploughman 
being able to control its movements from his seat on the 


lough. 
7 Class III. Sowing Machinery.—A good drill should 
sow uniformly the same quantity of seed, whether travel- 
ling on level ground, along the side of a hill, or up and 
down hill. It should adapt itself, not only to all kinds of 
seeds, but to all conditions of such seeds. The regulation 
of the quantity to be sown per acre, the shape of the 
coulters, and the steerage of the machine, are all matters 
of importance, but even sowing is the most important of 





Cup-delivery drills are now in almost universal use 
throughout aay oe -~ peved er mapas Theoretically 
speaking, cups shou perfectly regular in their de- 
livery, whether on level or hilly land ; for if they are alike 
in capacity, dnd are all set at exactly the same angle to the 
diameter of the ‘cup-wheel, they cannot fail to discharge 
exactly the same amount of seed with every revolution of 
the wheel spindle. Again, if the hopper into which the 
discharge takes place has a sufficiently wide mouth, and 
is set quite close to the cup-wheel, every seed must be 
thrown into it from the cups, even on the steepest hill- 
sides, whether moving along or up and down hill. Practi- 
cally, however, it is a difficult matter in this class of work 
for the maker to set every cup rightly, and evey hopper 
almost in contact with the cup-wheel, while the stems of 
seed-cups are so easily bent, and the tin hoppers so easily 
misplaced in working, that very regular seeding is a thing 
most difficult of attainment. 

There was shown at Derby, in 1881, the McSherry 
“‘force-feed” drill, which is in common use throughout 
America. The McSherry feed is simplicity itself. The 
bottom of a hopper, containing seed, is closed by a small, 
spirally grooved roller which, revolving as the machine 
advances, supplies the seed in a regular stream to the 
coulter. The speed of the roller is constant, so that 
change wheels are avoided, and the amount of seed sown 
is regulated by sliding the feed roll laterally, and thus ex- 
posing more or less length of the feeding grooves. A 
‘* follower,” or blank portion of the roll, closes the aper- 
ture in the hopper, which this movement would otherwise 
occasion. 

So far as regularity of delivery is concerned, the 
McSherry feed is perfect. Its discharge does not vary 
more than 10 ounces per acre, whereas the best cup drills 
er 4 from 7 lb. to 40 lb. an acre; but the grooved roller 
of the McSherry drill is not so well adapted for sowing a 
variety of seeds as are cups. 

Messrs. Murray, of Banff, introduced in 1880 a new 
potato planter, the invention of Mr. Ferguson, which 
requires a moment’s notice. This machine consists of two 
large iron hoppers, containing the eyes, mounted on two 
travelling wheels, from whose axis an endless chain of 
cups passes up through each hopper, each cup taking up a 
“set” as it passes through. The sets, travelling with the 
chain, are carried down a spout, whence they are dis- 
charged into the furrow. : 

Class IV. Harvesting Machinery.—More patents have 
been obtained for improvements in reapers and mowers 
than for any other farm implement. tween two and 
three thousand have been taken out in England, and 
nearly double that number in America, while the degree 
of perfection to which these difficult machines have now 
arrived, is very great. 

The improvements of mowers since their first introduc- 
tion has consisted in lightening the dead weight and 
moving parts of the machine; in perfecting the cutting 
apparatus so that clogging is impossible under all con- 
ditions of crop and soil; in the substitution of iron for 
wood in the framing, and in housing the gearing. In all 
these respects the mowing machine has been for some 
years a perfect tool, and recent improvements are so 
much mere matters of detail that they do not require 
special notice. 

The case is different in regard to the reaping machine, 
This implement must not only cut, but must deliver the 
grain, andthe problem of how best to deal with wheat, 
oats, barley, and beans, long crops and short crops, wet 
and dry, standing and laid, is one that still engages the 
close attention of many clever inventors. 

Although swathe arpa was the rule in all the early 
machines, the question of self-acting delivery in sheaf was 
not entirely neglected. In America, Mr. Seymour, of 
Brockport, introduced a reciprocating rake in 1851, and 
the machine made a favourable appearance on light Eng- 
lish crops, In 1862, Messrs. Samuelson and Co., of 
Banbury, introduced the Dorsey reaper, an American 
invention, which being greatly improved by this firm, 
laid the foundation of all the modern self-rakers. Neither 
the Dorsey machine or its predecessors, however, sized the 
sheaf, but threw the grain off at regular intervals without 
reference to variations in the weight of the crop. In 
1869, the Johnstone Harvester Company, of Brockport, 
U.S., introduced a ‘‘ controllable” self-raker, but this ma- 
chine was not suitable for English crops, although the 
principle of sizing the sheaf was correct, and in the course 
of a few ee English manufacturers were compelled to 
adopt either the Johnstone switch, or some equivalent of 
= device, for placing the rakes under the control of the 

river. 

The idea of a sheaf-binding reaper is by no means new. 
In 1847 Jacob Mann, of Clinton, Ohio, patented a machine 
having endless bands, which carried the cut grain into a 
receptacle, where it was bound by hand. In 1851 Watson 
and Renwick, of Chicago, brought out a sheaf-binder, 
which, in effect, “was exactly like the string binder of to- 
day. It failed from the mechanical defects in the delicate 
tying apparatus, but it led to binding by hand upon the 
machine, a practice long a employed in America, 
and which only gave way there before the introduction of 
the self-raker. 

The first sheaf-binder ever seen in Europe was exhibited 
by Walter A. Wood and Co., at Vienna, in 1873. It 
bound the sheaf with wire, and this class of machine was 
made on a large scale in the States by Wood and other 
American manufacturers, between 1875 and 1878. Before 
the end of that time, an outcry had been raised against 
wire, both by farmers and millers, and the Johnstone 
Harvester Company began experimenting with twine 
binders, their first machine of this kind being shown at 
Bristol in 1878. 

Numerous as the schemers are, however, who have since 
then attacked the problem, only two successful strin 
binders are yet before the public, viz., the Wood an 
Appleby machines, both of American origin, 
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It is quite beyond the scope of this paper to describe in 
detail so complicated a machine as the self-binding reaper, 
but it may be said, generally, that the cut grain is car- 
ried, in the first place, across the platform and then over 
the drive wheel by means of endless webs. Here the 
stream of grain falls down an incline, until its passage is 
stopped by a bar standing vertically across its path. 
Against this bar the grain is “‘ packed” until a bundle 
big enough for a sheaf is formed. Then the bar, which is 
arranged to give way under a certain pressure, moves, 
and, in doing so, puts into gear a ‘‘ binder,” a curved arm 
which comes up from below, and, after passing the bind- 
ing string round the bundle, leaves its end in the grasp of 
the “‘ knotter.” Finally, this clever device first ties and 
then cuts the twine band, leaving the sheaf free to be 
kicked off the machine by a pair of levers provided for 
that purpose. The latest improvement in binders enables 
the driver to carry the bound sheaves on the machine, 
and to drop them at will so as to leave a clear road for the 
harvest wagon between the rows of sheaves. 

While the chief interest. of harvesting implements 
centres in reaping machines, it must be remarked that 
haymakers have been much improved of late years by 
Ransomes, Howard, Nicholson, and Jeffery ot Black- 
stone. The first-named makers have introduced a tedder 
which knocks the grass out of the swathe by means of a 
fast back action, thus throwing the crop up behind the 
machine instead of over it, as usual. This method of 
tossing is sufficient for light crops and does no damage to 
the hay. The last firm have added a hood to the old Ashby 
machine, which partially incloses the forks, and prevents 
clogging in windy weather. 

orse rakes, once a rough class of implements, are now 
admirably made tools. The teeth are constructed of steel, 
and their form has received great attention with the 
object of collecting large loads, while giving a loose, light 
discharge. They are also made adjustable, so as to lightly 
skim, or closely rake the ground at pleasure. By the 
adoption of a balanced rocking frame, locked when at 
work, and free when being raised, the effort of lifting has 
been reduced to a minimum, while seats have been added, 
together with an automatic delivery under the control of 
the driver. 

Stacking machines are now universally employed in 
the harvest field, and are of two kinds, First, the “ horse 
pitchfork,” which takes the hay from the wagon, and 
deposits it on the rick; and second, the straw elevator, 
driven by a small horse-gear. In the latter machine the 
hay or sheaves are thrown from the wagon into a hopper, 
whence they are raised to the top of the stack by means 
of endless chains furnished with rake teeth, and capable 
of elevation as the rick grows in height. 

Class V. Barn Machinery. — The modern thrashing 
machine is the outcome of forty years of experiment; the 
survival of the fittest results obtained from a long series 
of trials and errors, combined in a complex piece of me- 
chanism, whose many functions have been correlated 
with an extraordinary diversity of conditions by the 
labours of a generation of mechanics, 

Thrashing machines are classified as double blast, or 
finishing, and single blast, or non-finishing machines, 
The operations performed by the former of these are ; 

1. Separation of the grain from the ear and straw. 

a Separation of the grain from cavings, chobs, and 
chaff. 

3. Separation of the grain from dirt and seeds. 

4. Separation of the grain into different qualities. 

So far as the first two of these functions are concerned, 
the finishing machine has been but little changed for a 
long period. It isin regard to operations Nos. 3 and 4 
that improvements have been most numerous and im- 
portant. A few years ago there were no machines which 
could finish for market unless the crop was in fair condi- 
tion, but perfect samples are now obtained from grain, no 
matter how foul or unpromising its condition. 

A cleaning and sizing machine, called the ‘* second 
dresser,” has been incorporated with the original thrash- 
ing machine. It consists of sieves and a second blast so 
arranged that any dust, dirt, seeds, and chaff not extracted 
in the first dressing are cast out, while uncleaned grain is 
returned to the riddles, and passed a second, or even a 
third time through the machine. Meanwhile, such grain 
as has been thoroughly cleaned falls into a revolving 
screen of three different meshes, whence it is discharged, 
either as first, second, or third quality, into sacks ready 
for market. The single-blast machine has no second 
dresser, and does not finish for market, but only for the 
granary. 

By an Act of Parliament, passed in 1878, for the pre- 
vention of accidents in thrashing machines, makers are 
now obliged to protect the mouth of every thrashing 
machine with such a guard as effectually fences off tke 
drum from the possibility of any one falling into it while 
at work. Previously to this, however, in 1874, the 
R.A.S.E. had offered prizes for drum guards, and in 
1871, Mr. Wilder patented a safety feed, which has since 
been adopted by several eminent makers. This apparatus 
is, in effect, a small straw shaker, which delivers into the 
drum mouth, and is fed by an attendant, who himself 
stands in a place of safety. Above the shaker hangs a 
spiked rake, under whose teeth nothing thicker than a 
layer of grain can possibly pass. 

Messrs. Marshall’s ‘‘ feeder” consists of a spiked barrel, 
fed from an inclined board. Beneath the latter three 
saw-toothed discs revolve, and the board itself is sus- 
pended by springs in such a manner that the weight of 
the sheaf depresses it sufficiently to allow the discs to 
protrude and cut the band. The loosened sheaf is then 
carried forward by the spiked barrel until it reaches a 
line of oscillating forks, by which it is spread out evenly 
just before entering the concave, 

Drum guards proper are now very numerous, and the 
subjects of many patents, but they all depend on one of 
two principles. Some makers think, with Messrs. Robey 





and Garrett, that there is no danger of accident to the 
feeder so long as he is in his box ; and it is only when he 
is out of it that there is any possibility of his falling into 
the drum. Their guard consists simply of a cover, which 
always remains closed over the mouth of the machine 
until the feeder gets into his place, when his weight de- 
presses the bottom of the box a little, giving movement 
to suitable levers, and opening the mouth of the machine. 
Others arrange matters in such a way that if any undue 
— comes, either upon the feeding board, or a curved 

ood which half covers the drum opening, the latter is 
instantly closed by a self-acting shutter or flap. 

The use of an elevator for carrying the straw as it issues 
from the shakers to the top of the straw-rick has long 
been universal, but in 1879 Messrs. Nalder and Nalder ex- 
hibited a thrashing machine and straw elevator combined, 
thereby taking a step in advance of the old system. The 
Nalder elevator is an integral part of the machine, swing- 
ing around a pivot like a crane, and delivering the straw 
in any direction, while it is arranged to pack easily and 
snugly on top of the thrasher when travelling. 

In the interesting comparative museum of ancient and 
modern implements, which the R.A.S.E. brought 
together at Kilburn in 1879, there might have been seen 
a dressing machine, made by Henry Cooch, of Harle- 
stone, which had been in use for 79 years, and was still a 
serviceable tool. Venerable as it was, however, this 
machine bore a strong family likeness to the latest dress- 
ing machine by the same maker, which the judges had 
chosen as the representative of modern practice, and there 
is, indeed, little to be said about improvements in con- 
nection with this class of implements. But in 1867, Mr. 
Childs introduced into America a very successful machine 
known as the “‘ Aspirator,” wherein the fan blast of the 
ordinary winnower is replaced by an exhaust acting in 
conjunction with riddles for the cleansing and separation 
of grain. Since that time great improvements have been 
made in exhaust dressing machines, chiefly, however, in 
connection with milling. 

In 1876, Messrs. Walworth and Co., of Bradford, intro- 
duced a machine for cleaning grain and seeds, in which 
riddles are dispensed with and separation takes place 
according to specific gravity alone. The grain is allowed 
to drop vertically through a chamber, from which air is 
exhausted by the action of the fan. In its fall, it is 
arrested six times by as many inclined shelves, beneath 
each of whose lower edges a current of air is rushing in to 
fill up the partial vacuum created by the fan. Six times, 
therefore, the grain is weighed in a delicate air balance, 
the result being its perfect separation into several samples, 
each of the same specific gravity. This machine will not, of 
course, do the same kind of work as that performed by 
riddles, for some very small seeds are as heavy as wheat 
or barley grains, and must be taken out by sieves. 


(To be continued.) 





NOTES FROM THE SOUTH-WEST. 
Cyfarthfa.—Contrary to general expectation a portion 
of these works is about to be closed, it is to be hoped 
only temporarily. In the upper forge—the portion re- 
ferred to—there are sixteen puddling fnrnaces, and all 
these are to be stopped. 


Newport.—Business in steam coal continues quiet, and 
some collieries have not been working full time. Prices 
have remained without alteration. A fair demand exists 
for house coal. No improvement is reported in the manu- 
factured iron and kindred trades, and this week’s ship- 
ments of iron have amounted to only 609 tons, despatched 
to Rio Grande do Sul. Iron ore has remained dull. The 
Slipway Company has completed a new fitting shop next 
to the Waterloo Wharf. The Usk Shipbuilding Com- 
pany is stated to be about to extend its works. Last 
week’s coal clearances amounted to 60,429 tons. From 
Bilbao there were received 10,020 tons of iron ore, and 
8200 tons came to hand from other sources, 


The Bute Docks.—A provisional agreement pom for 
the amalgamation of the Bute Docks and the Taff Vale 
Railway Company, was on Thursday signed, on behalf of 
Lord Bute and Lord Bute’s trustees, by Mr. W. T. Lewis, 
and on behalf of the Taff Vale Railway Company by 
Mr. George Fisher. A Bill will be applied for in the 
forthcoming session of Parliament to give iegal validity to 
the arrangement. By the arrangement entered into 
between Mr. Lewis and Mr. Fisher, Lord Bute will 
hold a very large interest in the combined undertaking. 
The amalgamation Bill involves the great Welsh struggle 
in the impending session of Parliament. 


Shot Firing in Mines.—In the House of Commons on 
Thursday night, Mr. Burt asked the Home Secretary if 
he had appointed, or would appoint, some competent 
person to represent the Home Office at the coroner’s in- 

uiry into the cause of a recent fatal explosion at Pochin 

olliery, near Tredegar. Sir W. Harcourt said it was 
intended to send a representative of the department to the 
inquiry. He might say, for the information of gentlemen 
in the House interested in mining matters, that he had 
that day received a letter from the inspector, in which 
that gentleman said that, although they had been unable 
to examine fully into the subject, in his opinion the ex- 
plosion was the result of shot firing. Upon the general 

uestion of shot firing Sir W. Harcourt has written to 
lon Aberdare: ‘In consultation with Mr. Wales, I 
find he will have no difficulty in selecting a test case b: 
which to try the efficiency of the present rule. This, 
consider, should be done Asien making any change in the 
rule as it now stands. He will, therefore, be instructed 
to take some case of a fiery mine, in which shots are now 
fired without removing any of the men, in a manner which 
is,‘in his judgment, dangerous. It will then appear 
whether the practical difficulties which he anticipates in 
enforcing the rules really exist. Until then, the proposed 





new rule will be suspended. You are at liberty to com. 
municate the decision to the parties interested. I ho 

you will consider this a satisfactory solution of the 
matter, and that you will recognise in it my desire, whilst 
discharging the responsibility cast upon me, to {meet the 
wishes of the masters and the men employed in the im- 
portant industry of the coal workings in South Wales.” 


Cardiff,—Last week the coal clearances showed a more 
satisfactory total. In steam coal, however, there is prac- 
tically no change to report, a quiet tone still continues to 
be displayed, and the demand is rather less active. The 
demand for small steam coal has improved. ‘The patent 
fuel market is in a satisfactory state. There is no im- 
provement in the iron ore trade. Last week’s clearances 
comprised 134,241 tons of coal, 7813 tons of patent fuel, 
1083 tons of iron, and 2760 tons of coke. From Bilbao 
there arrived 3000 tons of iron ore and 769 tons came to 
hand from other sources. 


The “‘ Great Eastern” (s.s.)-—The fitting out of this 
leviathan vessel has commenced in earnest. As far 
as possible, the work has been given to local contractors. 
This will be acceptable to Milford Haven, which has of 
late suffered “sg in consequence of the stoppage of 
the dock works. It is estimated that it will take pe 
six months to get the Great Eastern ready for her trip to 
the New World, where moored in the Mississippi she 
will be used as a floating hotel. 


Pontypridd, Caerphilly, and Newport Railway.—This 
line affords a direct communication between the Rhondda 
Valley and Newport. The number of mineral [trains 
passing through Caerphilly Junction is often twenty per 
day. Additional signal boxes and apparatus have been 
ee, and the whole line is now in complete working 
order. 


Important Coal Contract.—A contract for the supply of 
steam coal to the Pacific Steam Navigation Company, of 
Liverpool, fortwhich tenders were recently invited, has 
been taken by Mr. S. James, for the Marquis of Bute’s 
Bute Merthyr Collieries. The quantity contracted for 
exceeds 20,000 tons. 


Rhondda and Swansea Bay Railway.—Messrs. Struvé, 
Taylor, Eaton, and Rice, Briton Ferry, have obtained a 
contract for the segments, &c., for the tunnel of this rail- 
way under the Neath, 


The Usk.—Mr. J. A. Macfarlane has been engaged by 
the Newport Harbour Commissioners on the recommen- 
dation of Mr. M‘Connochie, to make a survey and cross 
sections of the River Usk, 303 ft. apart, for a sum of 300/. 
the commissioners providing him with two boats an 
seven men, and all other necessary appliances for 
ee out the work, which is to be completed in three 
months. 


Barry Dock and Railways.—On Friday, Lord Windsor 
cut the first sod in connection with this undertaking. 
The ceremony took place on the mainland, a_pro- 
montory known as Castle Land Point. Mr. T. A 
Walker, the contractor, commenced the proceedings by 
presenting Lord Windsor with a barrow and shovel, made 
of polished oak, and elaborately decorated with orna- 
mental silver. The barrow bore the following inscrip- 
tion: ‘‘ This barrow was used at the cutting of the first 
sod of the Barry Dock and Railways by the Right. Hon. 
Lord Windsor, chairman of the ant gg | on Friday, 
November 14, 1884. John Wolfe Barry, thomas Foster 
Brown, H. Marc Brunel, engineers. Thomas A. Walker, 
contractor.” The shovel bore a similar inscription, and 
the arms of Cardiff and Lord Windsor, as also did the 
barrow. Lord Windsor, amid cheers, turned the first sod 
and wheeled the barrow down a gangway to the edge of 
the cliff, where he tipped it over. Mr. Davies Davies and 
Mr. Wolfe Barry, amid laughter and cheers, also loaded 
an ordinary barrow. Mr. Wolfe Barry then made a few 
remarks explanatory of the undertaking. He said they 
were then at the ws of the inclosed dam of the 
Barry Dock, and that the sods which had just been 
turned had begun a dam which would go out in 
nearly a straight line to the Mark Rock, from where 
a neck would run between the point and the point 
of the island into the docks. Behind the entrance 
there would be a basin of 84 acres, and behind that 
again a dock of 40 acres. Immediately to the left to the 
eastward, there would be a timber pond of 15 acres. 
That, shortly, was the enterprise known as the Barry 
Docks. The docks would be approached by a railway 
which would come from Hafod on the north side, and the 
coal tips would be arranged on the same side and on the 
south side of the dock. The north and the south sides of 
the dock would be united by two railways, which would 
run parallel across the dam on the east and the west sides, 
so that coal could be shipped on the north side as well as 
the south side of the docks. The width of the docks 
would be 600 ft., the length 1100 yards, and the width of 
the entrance 80ft. The depth of water at the entrance 
would be 2ft. more than either the Roath Basin or 
Penarth Dock. 


Great Western Railway.—The Great Western Railway 
Company will apply to Parliament next session for 
powers to construct a line commencing at Landkey by a 
junction with the Devon and Somerset Railway, and ter- 
minating at Tawstock by a junction with the North 
Devon section of the London and South-Western Rail- 
way ; to construct a railway commencing at Barnstaple 
by a junction with the Devon and Somerset Railway, and 
terminating also at Barnstaple by a junction with the 
Ilfracombe section of the London and South-Western 
Railway ; to construct a railway commencing at Neath by 
a junction with the South Wales section of the Great 
Western Railway and terminating at Cadoxton-juxta- 
Neath by a junction with the Swansea and Neath section 
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of the Great Western Railway ; to widen a bridge carry- 
ing the Great Western Railway over the Avon about 
117} miles from pigs ; and to convert into an open 
cutting a tunnel at Brislington. 
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SHIPS. 


627. J. Lees, South Town, Suffolk, and J. S. Lees, 
Oldham. Applying a Tubular Formation in the 
Construction of Ships and Boats. [(6d. 6 Figs.) January 4, 
1884).These are made with two or more tubular or trough- 
shaped portions arranged longitudinally or fore-and-aft, and 
paraliel to each other, to form the floating base or substructure of 
the ship, and rigidly united by means of plates or girders placed 
on edge to resist transverse and longitudinal strains or stresses. 
(Accepted October 17, 1884). 


1130. W. P. Thompson, Dundee. Construction of 
Iron, Steel, and Composite Ships. [6d. 4 Figs.) Jan- 
uary 10, 1884.—The frames are constructed of channel iron orsteel 
in lieu of the erdinary combination of angle frames and reverse 
frames. The beams are also formed of channel iron in lieu of the 
ordinary bulb plate and two angle irons. The kelsons are made 
of channel, I, or ‘“‘ Zore” shaped sections of iron or steel. The ob- 
jects are to dispense with part of the rivetting, and to perform the 
remainder by machinery. (Accepted October 7, 1884). 


PROPELLING SHIPS, 


2551. T. Phillips, Aberdare, Glamorgan. Construc- 
tion of Paddle-Wheels for Steamships. [6d. 2 Figs.) 
February 1, 1884.—The paddles or blades are arranged around a 
disc or plate placed intermediately between rims or flat rings 
by which the paddles are bordered at each side, the rim 
nearest the ship being of larger diameter than an intermediate rim 
which is of largerdiameterthan the outside rim, so as to thrust 
away floating objects, the paddles being either of the fixed or 
feathering type. (Accepted October 10, 1¢84). 


2627. S. Ballian, Paris. Propelling Shi [6d. 2 
Figs.| February 2, 1884.—A pump in the hold of the ship is so 
combined with tubes that water is drawn in from the front of the 
vessel and ejected at the back. The tubes are arranged in such 
manner that «t different points of their lengths they can be made to 
communicate, by means of small tubes opened or closed at will, 
with the hold. (Accepted September 19, 1884). 


2999. J. Whiteley, Leeds. Reducing the Frictional 
Resistance of Ships and Propellers. [2d.} February 9, 
1884.—Air and animal, vegetable, or mineral oils are forced by a 
suitable pump through pipes to the respective positions where the 
— frictional force and other impediments, such as barnacle 
ife, exist. (Sealed May 16, 1884). 


10,372. W. R. Lake, London. (EF. Bauduin, Pola, 
Austria). Coupling and Driving of the Shafts of Twin 
Screw Vessels. (sd. 3 Figs.) July 19, 1884.—The object is 
to couple and drive the shafts of twin screw vessels with a single 
set of engines without wheel gearing or additional rods or levers. 
Referring to the illustration, the cylinders B are placed horizontally 
athwartship, The leading high-pressure cylinder is provided with 
two connecting rods b bl. e connecting rod } is double, and is 



































connected with two cranks and drives the starboard crankshaft A ; 
the other rod b' is single, and actuates the port crankshaft A. 
The rods of the other cylinders are connec respectively with 
cranks on the two shafts, the cranks on each shaft being at right 
angles. The pistons of the two cylinders are thus independent of 
each other, and can follow the motion oe to the crankshafts 
by the leading cylinder. The fulcrum of the side levers is arranged 
. a shown below the cylinders. (Accepted September 12, 
884). 


SHIPS’ FITTINGS 


3336. J. Linkleter and W. P. Mears, Tynemouth. 
Deck Seats. (6d. 3 Figs.) January 2, 1884.—A twin boat or 
raft formed of two parallel square or quadrangular tubes floating 
on the — is employed for making deck seats. These tubes are 
connected by hinged thwarts soas to form deck seats with back 
rests capable of being opened out to form a life raft. (Accepted 
October 10, 1884), 


11,851. C. D. Abel, London. (J. F. Belleville, Paris). 
Marine Steam Boilers. [1s. 2d. 18 Figs.] September 1, 
1884.—This relates to the construction of the class of marine 
steam boilers known as the “‘ Belleville” boilers. As shown in the 
drawing annexed to this specification, six boilers are arranged back 
to back in the longitudiaal axis of the vessel with the stokeholes 
to port and to starboard. The group is formed of six distinct 
compartments, each constructed of sheet and angle iron for the 
ashpit, the tube chamber and the smokebox, and of firebrick well 


secured together for the furnace chamber. Each compartment 
contains a distinct boiler composed of a variable number of 
tubular elements. The boilers have no communication except 
through the smoke flues and main feed and steam pipes; the 
boilers consist of four principal parts: 1. The casing including 
the base of brickwork surrounding the ashpits, the facia plates 
and the crosspieces situated at the inner angles of the boilers and 
forming the framework of the casing ; the — or panels that 
separate thesets of tubesand form the tube chambers, and the casings 
that forms the smoke flues and base of the uptake. 2. The ashpit 
with its doors, the furnace with its facade and doors, the furnace 
grates, the brickwork surrounding the furnaces and separating 
them from each other, the tube chambers and their doors. 3. The 
steam producing elements formed into a group for each boiler, the 
feed pipes, the steam separators, the draining tubes, and the 
ejector recipients. 4. The feed apparatus and steam supply pipes. 
(Accepted October 3, 1884). 


11,962. R. Meager, London, Mariner’s Compasses. 
(6d. 1 Fig.) September 3, 1884.—The compass card instead of 
being made circular is made of polygonal form with the sixteen 
principal points of the compass at the angular points. The card 
is divided by a transverse band separating the northern from the 
southern divisions. (Accepted October 3, 1884). 


12,522. J. Linkleter and W. P. Mears, Tynemouth 
Drag Anchors. (2d.). January 2, 1884.—A piece of canvas 
is attached by its upper margin to one end of the buoy or raft 
athwartships. A metal rod is attached to the opposite margin. A 
rod passes from each end of this fast rod to the corresponding 
side or gunwale of the buoy or raft, and is hinged to it. (Ac- 
cepted October 14, 1884). 


RAISING SUNKEN VESSELS. 


825. W. P. Thompson, London. (R. W. Doherty, Liver- 
pool, now at sea). Raising Sunken Vessels and Appa- 
ratus therefor. [6d. 2 Figs.) January 7, 18%4.—Inflatable 
bags formed approximately to correspond with the vacant spaces 
in the vessel are inserted in the spaces and inflated by means of 
an air-pumping apparatus on a pontoon or other vessel and pipes 
connected with the nozzles of the bags, each nozzle being pro- 
vided with a stop cock. (Sealed September 30, 1884). 


BOATS. 


458. C. F. Woosnam, Southend, Essex. Rowlocks. 
(6d. 3 Figs.) January 2, 1884.—The rowlock resembles a fork 
with a stem, able to turn on a hinge or pivot arranged crosswise 
of a frame chamber in the side of the boat, A swivel is provided 
between the fork and the pivot or hinge. When in use the fork is 
turned up on the pivot, so that the bifurcated portion is above 
the top of the chamber, in which position it is retained by a cover 
of the chamber. (Accepted October 10, 1884). 


574, Hon. O. G. Lambart, Southend. Life-Saving 
Raft or —— {6d. 8 Figs.) January 3, 1884.—This 
comprises a flat framework preferably of oval form, having a 
large rectangular opening formed through it at the centre, and 
carrying at its two ends air-tight cases serving as floats. The 
central opening is fitted with a jointed cage or basket capable of 
opening and hanging downwards whichever side up the raft may 
happen to be floating. The outside of the framework is surrounded 
with slabs of cork. A provision locker is provided at each end of 
the rectangular opening. (Accepted October 17, 1884). 


GRAPNELS. 


8330. H. C. Chester, Noank, Conn., U.S.A. Grapnels. 
(4d. 2 Figs.] May 28, 1884.—The object is to permit a grapnel to 
be folded up into small compass when not required for use. All 
the arms or flukes are hinged to the shank and a slide is mounted 
on the shank and receives the tips of the folded arms or rests on 
the unfolded arms. A locking pin secures the slide in either posi- 
(Sealed September 23, 1884). 


PERMANENT WAY OF RAILWAYS, 


31. H. H. Lake, London. (R. W. Taylor, Richmond, 
Virg., U.S.A.) Journal Boxes or Bearings. [6d. 1 Fi.) 
January 1, 1884.—Mica is formed or cut to the desired shape, 
secured together by aclamp, placed in a suitable mould and brass, 
iron, or other material cast around it except at one side. After re- 
moving the bearing from the mould, the clamp is removed and the 
mica side is concaved to receive the axle or shaft, (Accepted 
October 3, 1884). 


100. G. F. L. Meakin, ton-on-Thames. Con- 
structing and Fixing the Heads of Tramway and 
Railway Rails, (4d. 2 Figs.) January 1, 1884.—The heads 
are held in jaws formed in bars cast or rolled to shape, the lower 

of the heads being made to fit projections or recesses in the 
jaw. The head,is formedfin two pieces forming the sides of the rail 
and secured by a wedge piece forming the bottom of the groove 
of the rail. (Accepted September 12, 1884). 


685. R. D. Sanders, Norwood, Lenzie, N.B. Railway 
Keys. (4d. 10 Figs.) January 4, 1884,—A thin strip of metal some- 
what longer than the key is placed in a longitudinal groove in the 
chair. The strip of metal is split at both ends, one partat each end 
being bent inwards over the key and the other part outwards round 


tion. 














the side of the chair. A number of holes are drilled transversely 
through the key and plugs of hard wood inserted. The illustrations 
show the wooden key A retained in place by the split ends B of 
the metal strip, the key and plate being shown separately in 
Figs. 2and 3. @aare hard wooden plugs inserted in transverse 
holes in the key. (Sealed November 4, 1884). 


983. Cook, G ow, and D. Atkinson. Wednes- 
bury. Permanent Way of Railways and Tramways. 
(6d. 8 Figs.) January 8, 1884.—The chair shown in Figs, 1 and 2 
is specially adapted for use in lieu of fishplates to secure the rails 
at their end joints. The chair is cast with a broad jaw A to fit 
the rail on one side and with a pair of brackets Al, which rise ver- 
tically from its base at the opposite side of the rail. A cushion 
fitted between these brackets and the rail, is shaped to fit the web 
and lower flange of the rail and is kept in place by means of a tapered 
key C passing through a slot in each of the brackets and bearing 
on the back of the cushion. A split pin prevents the key from 





shaking out. When applied to secure the end joints of rails, pins 





D are formed on the cushion and pass through the web of the rail 











into the jaw A to prevent the rails creeping out of the chair. 
(Sealed November 11, 1884). 


1722. O. Imray, London. (J. Chater, Seetarampore, 
Bengal). Railway Sleeper and Chair Combined. (4. 
7 Figs.) January 18, 1884.—A pair of jaws holding the rail are 
fixed in recesses in the sleeper by a tie-bar through them 
and secured by keys. Referring to the illustration, the sleeper 
8, preferably ribbed underneath, is formed with recesses to re- 





ceive two jaws J, and with a slot for the tie-barT. The two jaws 
are interchangeable, and have in their outer faces recesses to re- 
ceive cushions of elastic material. The jaws may also rest on 
elastic cushions U. The outer jaw J is secured by a wedge W. 
The inner jaw J is secured by the tie-bar T, and the keys K driven 
into slots in the tie-bar. (Accepted October 7, 1884). 


C.D. Abel, London, (F. Westmeyer, St. Johann- 
on-Saar). Rails on the Permanent Way. (4d. 
3 Figs.) February 20, 1884.—A framing is embedded in the per- 

it way i diately b th the rail to be raised, and carries 
a horizontal shaft on which are two eccentrics connected to each 
other at different points of the periphery by rods. The shaft is 
rotated by worm gearing, one or other of the rods bearing against 
—— of the rail so as to lift it. (Accepted September 16, 





5121. A-and M. F. Bonzano, Ph Penn., 
U.S.A. Arresting Locomotives and Cars. (6d. 9 Figs.) 
March 19, 1884.—A lever is pivotted to lugs on a shoe free to slide 
on the rail and has two arms, one vertical and the other horizontal, 
connected by aweb. A toe on the lever bears on the shoe, and 
the horizontal arm of the lever is above a block resting on the 
rail and sliding with the shoe and lever, being loosely confined 
between a projection on the lever and the end of a slot in the 
shoe. When the locomotive or car strikes the vertical arm of the 
lever, it, with the shoe, will yield and slide on the rail, exerting at 
the same time such pressure on the rail through the medium of 
the block as to arrest the car. The arresting devices may be 
made self-restoring to the position from which they have beer 
moved by means of springs or weights. (Accepted October 10, 


1884). 
8544. E. C. Smith, Brooklyn, N.Y., U.S.A. Nut- 
Locks. [4d. 3 Figs.) June 3, 1884.—The screw bolt is pro- 


vided with two screw threads of different pitch, and on which 
screw respectively a nut and a clamping plate. Referring to the 
illustration, the nut h is screwed on to the bolt d in the ordinary 





manner, and the plate i forced up against it being screwed on the 
reversely threaded portion of the bolt. A projecting point j on 
the plate is then bent down on to the side of the nut. The threads 
may be of different pitch, and both have the same direction. 
(Sealed September 19, 1884). 


12,067. T. G. Hardie, Burnley, S. B. Depree, Old 
Trafford, and M. Willes, Burnley, Lanc. yo 
Joint Supports and Railway Chairs. [4d. 4 Figs.] 
September 5, 1884.—The two chairs are connected together at a 
convenient distance apart by means of a strengthening web bolted 
to or cast in one with the chairs. The fish-joint of the rail rests on 
the strengthening web. (Accepted October 10, 1884). 


TRAMWAYS, 


23. O. Imray, London. (7. 4, Appleing, Calcutta). Ro 

Gear and Suspended ‘tramways. [4d. 3 Feel 
January 1, 1884.—The pulleys or wheels are made in two parts, 
each having the shape of a frustrnm of a cone and mounted on 
separate axes in the same line, with their smaller faces presented 
towards each other, the pending tion passing between 
these faces. When the rope travels it runs in the V-shaped 
groove formed by the surfaces of the two parts, and the direct 
suspender passes through the space left between the two half 
pulleys. (Accepted October 17, 1884). 


346. C.D. Norton, London. Cleansing and San 
Tramway Roads. [6d. 6 Figs.) January 2, 1884.—Two 
wheels extending on either side beyond the rails are mounted on 
a transverse shaft, which supports loosely a shoe or scoop, to 
which is attached a plough extending slightly in front of the 
shoe. The shoe drops into the groove automatically. Revolving 
brushes are also mounted on the shaft and fit into the scoop, 
sweeping the refuse matter into a compartment provided for it. 
The sand box is of triangular form, and has fitted in the opening 
at its bottom a spiked roller which can be raised and lowered as 
desired. The axle being smaller than the roller allows the sand to 
drop over the roller clear of the axle on to the rail. (Accepted 
October 17, 1884). 





WHEELS. 


11,187. D. M. Osborne, Auburn, New York, U.S.A. 
Traction Wheels, (6d. 6 Figs.) August 12, 1884.—This consists 
in asectional wheel constructed with a cast metal hub or centre, 
with a sectional metal rim and with radial metallic spokes, the ends 
of which are secured in the rim and hub respectively. The hub 
is constructed with flanges or ears to receive the spokes, and with 
a gear-wheel or geared rim to impart motion to the mechanism of 
the machine. Referring to the illustration, the hub A is cast ina 
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tubular form, and provided at or near its ends with encirclin 
flanges a, the outer edges of which are extended laterally inwa: 
to receive the inner ends of the spokes B. The wheel or rim C 
rovided with gear teeth is cast integral with the hub. The rim 
is constructed in numerous sections joined end to end, each 
section being of the full widthof the face of the wheel, and pro- 
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vided with a series of holes to receive the spokes, and with a hub 
or — to overlap the inner face of the next section and with 
inwardly turned flanges d. The spokes are secured by nuts. 
(Accepted September 12, 1884). 


RAILWAY ROLLING STOCK. 


654. W. Boucher, Newnham, Gloucester. 

for Railway Wagons, &c. (6d. 4 Figs.) January 4, 1884,— 
A ram works in a cylinder, and its back end is fitted with 
studs working in grooves passing from end to end of the cylinder. 
Two flat keys pass across the grooves near the front end of the 
cylinder,' and serve to prevent the rams extending too far out. 
The spring for bearing the compression is constructed of steel of 
an angular section, or of india-rubber. (Sealed October 28, 1884). 


918. H. Parks, a, Cheshire. Safety Truss 
and Axle Protector for way Stock. [6d. 
5 Figs.) January 8, 1884.—A truss provided with circular grooves 
is fixed on to the centre of the axle. The ends of tubes surround- 
ing the axle fit into these grooves, the other ends fitting in similar 
grooves in the bosses of the wheels. Strengthening bolts pass 
through snugs formed upon the truss, and through snugs on the 
boss of each wheel, being securely fastened by nuts. The 
between the axles and tubes are filled with red lead and um, 
or other non-corrosive substance. (Accepted October 3, 1884). 


10,710. J. Tordoff, Leeds. Buffer Boxes for Dead- 
stops and Vehicles of Railways, &c. [id. 5 Figs.) July 
29, 1884.—The buffer boxes are uced by stamping, striking, 
or pressing a heated metallic plate successively by means of a 
series of punches and dies of varying form until the plate is caused 
to assume the desired configuration with a flange thereon, and re- 
moving the superfluous part from the smaller end. (Sealed 
October 31, 1884). 


10,818. W. S. G. Baker, Baltimore, Maryland, 
S.A. Car Axles, Boxes, &c. [4d. 5 Figs.) January 22, 
1884,—This refers to Specification 1918 of 1884. The axle box A 

lays between the jaws of a depending — H rigidly bolted 
bo the framing of the car and stayed by braces. A link E is sus- 
pended from the top of the axle box A and sustains the step I 
provided with a suitable seat for the link on its under face and 
notched at each end for the reception of the upright sides of the 
link. A f)-shaped spring frame K straddles the axle box and sus- 
pending link and rests upon the ends of the step I, its arms, as 


ig.2. Fig. 1. 

















well asthe step I, fitting in vertical grooves in the jaws of the 
pedestal. The frame K is acted upon by the spring beam L, the 
opposite end of which is supported upon another axle box. The 
car body is mounted in the usual manner upon the springs S. A 
brace rod J extends from one axle box to the other. The car axle 
box, as will be seen, can move laterally so as to give ample play to 
okay jerks in passing curves, the vertical movement of the 

lock I and the spring frame K accommodating this action, The 
car body may be mounted on springs bearing on the upper face of 
the frame K. (Sealed November 4, 1884). 


12,047. C, Steiner, London. Moving Railway, 
&c., Wagons, Vessels, &c. (4d. 6 Figs.) September 5, 1884. 
—Stationary _—"s are employed to drive racks, by means of 

inions or wheels. The rack is composed of a number of sections 

aving tegether alength greater than the distance between two 
stations at which itis driven. These racks are employed to move 
railway wagons, vessels, &c. (Accepted October 14, 1884), 


RAILWAY CAR COUPLINGS. 


498. E. Richmond, Leicester. Coupling Railway 
and other Vehicles. ([6d. 3 Figs.) January 3, 1884.—The 
coupling apparatus comprises a hook and a link, the one fixed 
and the other arranged to slide over it and to fall into its place 
by gravity. The movable part is pivotted to a drawhead, and is 
held in proper position for the engagement to take place. Re- 
ferring to the illustration, the coupling links are pivotted at 
their rear ends in drawheads; the coupling hooks are secured 
to the end frames in a horizontal position and secured to the 
draw rods. The upper side or outer face g of each hook is formed 
with a curved or inclined surface, so that the opposite link may 
slide or glide up it when pressed in contact, the lower side h of the 
outer end of the link being also inclined. e drawheads sup- 
porting the links are provided on each side with projections i 





above the rear ends of the links and with projections j below their 
ends. The projections limit the upward and downward move- 
ments respectively of the link. The rear ends of the links are 
formed with flat surfaces, so that they strike the top and bottom 
projections at the same moment, thereby reducing the strain on the 
drawbar toa minimum. The vehicles are uncoupled by means of 
rods k supported in suitable bearings, and having their inner ends 
cranked and partly extending under the link. By means of levers 
the rodsare rotated to raise the links. An iron guard o is sus- 


pended from the bottom or sides of the frontend of eack link, 
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and the og | crank end of the rod k "passes through the 

ard, and the k being fixed in the position shown in dotted 
ines prevents accidental uncoupling. Cords, chains, or ropes 
may be employed for uncoupling. (Sealed May 30, 1884). 


2997. J.and G. Gaskell, Pees. Sars, 7 
lings for Railway Rolling . . .] Feb- 
ruary 9, 1884.—Thedraw hook shank is formed with a beak pro- 
fectins from its upper surface backward into the buffer plate 

he draw hook has an abutment a its shank going too 
far into the buffer plate. The link is applied between the beak 
and shank before the draw hook is fixed in place, and the draw 
hook is then screwed up till the abutment comes firmly against 
the buffer plate and till the beak enters the buffer plate. (Ac- 
cepted October 3, 1884). 


9247. F. F. A. Brandt, Belleville, Ill., U.S.A. Car 
Cou (4d. 4 Figs.) June 20, 1884.—A doubly slotted 
drawhead is employed, one slot having a hook pivot therein 
to engage with the opposing drawhead, which latter is also pro- 
vided with a hook to engage with the other slot of the former. 
The hooks can be raised from the sides or tops of the carriages by 
bars supported by straps and connected to the hooks by chains 
paseing through eyes in the drawbar or by rods secu to the 

ooks and supported by straps. (Sealed September 23, 1884). 


9258. R. C. , Ne rt. Coupling Ap tus 
for Railway Venlorse [ 9 Figs.} June 21, Bs The 
vehicles are coupled together with iron or steel wire rope formed 
into double loops at the ends of the vehicles, into which the loops 
upon the adjacent vehicles to be coupled pass, the coupling bein 


secured by means of a pin or bolt having arms to prevent it fall- | 


ing through the loop, and being lowered into and raised from the 
oops by means of horned links worked from the sides. The ropes at 
the other end orunder the vehicles are round properly formed 
headpieces sliding upon a central bolt, and retained in place by 
means of a spring and worked by a ratchet and pinion, or projec 

backwards and forwards by means of a screw coupling bolt 
worked by a train of bevelled wheels under the centre of the 
vehicle. The illustration shows one modification of the apparatus. 
The operation of coupling is as follows: The bar S of the link R is 
turned on its joint at U, so as to be parallel with the arm of the 





link, and the link is raised to its highest position, the horizontal 
arm N of a bolt being prevented from sliding down the link by 
means of projections. The horizontal bar of a vertical T-shaped 
piece takes between projections on the link R, and its lower end 
rests in the hollow of an inclined bracket V, and is retained in 
= bya small chain. The loop Bof the adjacent vehicle 
s forced outwards by moving the bar O horizontally (when the 
link R will be free to turn on it) and rotating it, causing the rack 
C2, through which the rope passes to be moved outwards, and the 
bar O is then moved back to engage with the link R, and, by means 
of the bar S fixed in the position shown in dotted lines, the loop 
is adjusted vertically to take into the ~ on the first vehicle. 
This loop comes in contact with the end of the T-iron which is 
raised clear of the link, which drops with its bolt N by gravity, 
and the coupling is completed. Slight modifications are dee 
scribed. (Sealed October 21, 1884), 


11,156. H. H. Lake, London, (2. H. Jan 
dria, Virg., U.S.A.) Cow A tus for way 
Vehicles. [4d. 8 Figs.) August 11, 1884.—This relates to that 
class of et a in which the drawhead is provided 
with a rotating hook nose. Fig. 1 is a plan with the rotary hook 
nose in open position. Fig. 2 is a horizontal sectional view of one 
of the couplings, and Fig. 3 isa plan of two united couplings 
reversed. The og d hook nose B is provided with a special 
bearing face b. The locking block C is pivotted on a shaft extend- 
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ing across the drawhead and is forced to its normal position by a 
spring. The operation is as follows: One or both of the —— 
being in the open ition as shown in Fig. 2, the drawheads are 
brought together, the rear end b of the hook nose B swings in 
beneath the free end of the locking block C, and raising it against 
the resistance of the spring passes in behind one of the side 
bearings of the head portions of the locking block, as shown in 
Fig, 1, the position of the parts when coupled being shown in 
Fig. 3. (Accepted Octobe 7, 1884). 


RAILWAY BRAKES. ' 

6123. H. J. Had London, (H.'Flad, St. Louis, 
U.S.A.) Railroad Car Brake. [ls 2d. 31 Figs.) April 8, 
1884.—The locomotive cover is conn with an air filter con- 
nected with the air pump used for supplying air for operating 
the car brakes. The filter consists of two wire screens, the face 
between which is filled with fibrous material. The ports of the 
brake cylinder opening to the external air are also provided with 
filters. The electrical conductors for operating the valves of the air 
brakes are supported and protected inside the air conduits. These 
valves connect the interior of the cylinder alternately with the 
main pipe and with the external air. The leading wires of each 
car terminate at the hose couplings and are automatically con- 
nected from car to car simultaneously with the coupling of the 
hose. An automatic regulating valve is arranged to close the 
communication between the cylinder and the external air, when 
the pressure in the cylinder falls to a predetermined point after 
the electro-magnetic valve has opened the port to the external 
air. The valves, electro-magnetic appliances for operating the 
valves, the couplings for connecting the electrical conductors, the 
air filters and brake cylinders, are fully illustrated and described. 
(Sealed November 26, 1884). 


1094. §S. Carlton, Clifton House, Wilts. Vacuum 
and Steam Brake Apparatus for Railway Trains. 
(6d. 3 Figs.) January 9, 1884.—This refers to apparatus of the 
kind described in Specification 3806 of 1882, A disc valve having 
two apertures is employed to control the admission of steam to the 
ejector, the smaller suitable for high-pressure steam and the 
larger for low-pressure steam. This relates also to the steam and 
discharge cones of the injector and to the valves of the apparatus. 





Referring to the illustrations, the airand steam chambers, B and 
C, are separated by a partition, into which is screwed the steam 
cone E in the same axial line as the discharging cone A. The disc 
valve F (Fig. 1) having the two apertures, large and small, rotates 
nst the face of E and is actuated by a lever G. Steam from 

the boiler is admitted into the chamber C ; as shown in Fig. 2, the 
steam enters at the back. The check valve L is hinged to a dia- 
nen The air inlet valve chamber O communicates with the 
in pipe P, and is provided with a monies plug Q having two 
passages, the one communicating with the train pipe and the 
other to the reservoir by the branch 8, The plug has also a 
passage R? by which the train pipe can be connected to the reser 
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voir, as shown in Fig. 1. By means of another passage the reser- 
voir can be placed in communication with the atmosphere. The 
omg A is kept in position by a spring, as shown, and is rotated 

y the handle. e chamber is partially closed by a per- 
forated cap. It will thus be seen that, according to the ition 
of the lever U vs the ejector is exhausting the train Pipe and 
reservoir, or (2) the train pipe only; (3) air is admitted to the 
train pipe only ; or (4) to the reservoir and train pipe. (Accepted 
October 10, 1884). 


10,906. H. H. Lake, London. (C. FE. Mark, Flint, Mich., 
U.S.A.) Controlling the Passage of Air or other 
Fluid in Railway Brake Ap: tus. [4d. 5 Figs.) 
August 2, 1884.—This consists chiefly in providing a stop-cock or 
plug valve in the hose connections and so connecting the valve 
with the levers employed to actuate the car couplings that they 
will also actuate the valve. Referring to the illustration, the plug 
b' is arranged on the crankshaft M and rotates with it. A recess 
clin the plug is of sufficient length to communicate with the ports 





d'ande', and at one end with the annular recess f'. The plug is 
surrounded by the shell h!, which has the two ports d! and e', 
and an exhaust port i' leading to the atmosphere. As shown in 
Fig. 1, the air or steam from the pipe extending from the locomo- 
tive passes by the port e', recess c', and port d' to the brake pipe 
of the system ; when the plug is turned so that it closes the = 
d', the air entering the port e! will escape by the port i. The 
crankshaft M, as will readily be seen, when turned to engage or 
disengage the vehicles, controls also the passage of the air or 
other fluid to the brake system. (Sealed November 4, 1884). 


SIGNALLING APPARATUS. 


10,359. W. Fox, Leeds, and A. Gladhill, Batley. 
‘og . (4d. 5 Figa.) July 19, 1884.—A chain passes 
over a toothed or pitch wheel arranged on a vertical axis in a box. 
The upper side of each link is provided with a platform receiving 
the detcnating charge. After each explosion the chain is cause 
by the signalman to travel a sufficient distance to bring another 
link on to the rail for another explosion, the detonating case being 
cut ' or withdrawn from the platform. (Sealed October 21, 
1884). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United Btates of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





—— 


IstHMvs OF CortnTH CANAL.—The works of this canal 
are proceeding arly. The canal is expected indeed to 
be completed within the contract time. 








Rattways In New South Wares.—The New South 
Wales Acting Minister for Works (the Hon. G. R. Dibbs) 
is desirous of a about thirty miles of a railway from 
Narrandera to Jerilderie, opened for traffic in time for the 
approaching wool season, with the right to use the re- 
maining portion of the line. The opening of thirty miles 
of this railway will offer great advantages to the wool 
age in that part of New South Wales, and will pro- 

ably be the means of attracting to Sydney a large 
quantity of wool, which, without railway communication 
with Narrandera, would be taken to Melbourne via 
Deniliquin, along the Deniliquin and Moama Railway, 
or by way of the Murray, to other points of communi- 
cation with the Victorian railways. The railway to 
Jerilderie has so far progressed towards completion that 
the rails have been laid the whole of the way, and all that 
is now required to be done, is the finishing work which 
follows the laying of the rails. The Engineer-in-Chief for 
Railways left Sydney recently for Gosford, to inspect rail- 
way works in pecerens there in connection with the 
Homebush and Waratah line, 
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Nov. 28, I 884. | 
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~ ULTERATURE. 


city t y and Practice. By Ligvt. BRADLEY 

rg TSN, New York: D. Van Nostrand. 

London: F. and N. Spon. : . 
Tis book is written with the object of forming a 
connecting link between the many works written 
on the theory of electricity and those written on its 
practical applications. The author states in his 
preface that practical men find great difficulty in 
mastering this subject, because they have to study 
the theory of electricity from books devoted wholly 
to theory, and the practical applications from 
those devoted wholly to practice, and he en- 
deavours in the present work to remove this 
difficulty, by considering the theory of electri- 
city in connection with its practical applica- 
tions. The book opens, after an elaborate table of 
contents, with a chapter on magnetism, in which 
only the leading facts and phenomena are touched 
upon, and then the author proceeds to the con- 
sideration of frictional electricity. There is nothing 
novel in the treatment of this part of the subject ; 
we notice the customary engravings of the various 
machines, better executed than is ordinarily the 
case, ond a very well-written description of the 
Holtz machine. The idea of potential, which is 
usually so incomprehensible to students, is very 
lucidly explained, and the chapter on voltaic bat- 
teries is extremely full and complete. The discus- 
sion of Ohm’s law in the following chapter leads us 
to the consideration of quantitative measurements, 
and this is followed by an explanation of the prac- 
tical units in which currents are measured, and 
examples illustrating their use, and showing how the 
current varies according to the grouping of the cells. 

Electro-magnetism is very clearly dealt with in 
chapter eight, and the convention of magnetic lines 
of force is rendered very easy of comprehension by 
excellent diagrams. An account of electrical mea- 
surements is preceded by a description of the sine 
and tangent galvanometers, and we must point out, 
that in his discussion of the principle of the sine 
galvanometer, Mr. Fiske has made use of ambiguous 
terms, which would probably leave a wrong im- 
pression on the mind of the student. He refers to 
the couple, tending to pull back a deflected magnetic 
needle into the meridian, as being measured by the 
product of the earth’s magnetic force, the strength 
of one pole and the distance between them, whereas 
he should have been careful to point out that it is 
the horizontal component only of the earth’s mag- 
netic force that enters into the couple. It is a 
defect in the chapter on magnetism that there is so 
little information in it on the subject of the earth’s 
magnetism. Several forms of ampere-meters and 
voltmeters are excellently described in this chap- 
ter, and the manner in which the engravings are 
executed is beyond all praise. The account of 
telegraphy in the following chapter gives a descrip- 
tion of all the systems of working commonly in use 
and is a most interesting and instructive article. 

The chapter on the electric light possesses no 
particularly novel feature, and we are somewhat 
disappointed in not finding some practical informa- 
tion on the subject of installations and methods of 
working. 

Electric machines receive a fuller treatment than 
is to be fpund in most text-books; there is a 
splendid folded engraving of the Weston machine, 
and also smaller ones of the Brush and Siemens 
machines. This chapter also contains a discussion 
of the characteristic curves of dynamos, which is a 
valuable addition. These curves, first suggested 
by Dr. Hopkinson, offer a graphic representation of 
the relations of the strength of current to the 
electromotive force, and therefore to the magneti- 
sation of the magnets. Under the heading of electric 
distribution of power, the author discusses the pro- 
blem of transmission of power in the form of electric 
currents, and gives a series of tables taken from the 
Electrical Review, London, showing the amount of 
horse-power lost per thousand yards, in conductors 
of different sizes, with currents of different strengths. 
There is also a full account of the various systems 
of electric distribution, by which power may be 
distributed with a comparison of their relative ad- 
vantages and disadvantages. This chapter may be 
considered as the principal feature of the book, for 
in it the author departs from the ordinary routine 
of the text-book, and applies the theory which has 
been studied in the previous chapters to the con- 
sideration of problems of a more practical nature. 

The book concludes with an account of electric 





railways, in which the two systems for propelling 
cars 'by electricity, viz., firstly, by a storage battery 
carried by the car, and secondly, by a conductor 
which transmits the electrical energy to the motor, 
are dealt with. The difficulties that arose in the 
solution of the problem of applying electricity to 
locomotion, and the way in which they were sur- 
mounted, are fully explained, and the student is thus 
made conversant with all that is at present known 
on the subject. As ascientific text-book this work 
is sure to find considerable favour amongst students 
and teachers ; the reasoning is at all times clear 
and explicit, and the general arrangement of the 
book leaves little to be desired. To the student 
who is desirous of becoming an electrical engineer, 
it will be’a most valuable assistance,’ as it goes 
beyond the point at which most books leave off, 
and shows how theory is applied in practice. We 
have already had occasion to note the excellent 
engravings with which the book is illustrated, and 
we will onlyadd further that it is got up in a manner 
which we regret to say is seldom seen in this 
country. 
Facts and Figures Concerning the Manufacture of Coke 

and the Collection of Bye-Products by the Simon-Carvés 

Process. By J. R. Breckon, Sunderland. 

The author of this pamphlet is the agent in Dur- 
ham and Northumberland for the Simon-Carvés pro- 
cess of coking coal and recovering the bye-products. 
His utterances, therefore, are those of an avowed 
partisan, and must be received with the caution 
which necessarily attaches to the statements of 
interested persons. Mr. Breckon evidently feels 
the difficulty of his position, for two-thirds of his 
volume are occupied by extracts from the writings 
of others, principally from papers read before 
various societies, and in the remaining portion he 
constantly appeals for corroboration to statements 
made by well-known ironmasters and coke-makers, 
A stronger piece of evidence than the opinion of 
any individual person of the utility of the Simon- 
Carves process, is the’fact that licenses for 350 ovens 
have been given in this country, and that there are 
370 ovens at work, or,in course of construction, in 
France. During the coming winter three additional 
establishments on this system will be in operation, 
of which the first is already started. These are at 
the works of (1) the Bearpark Coal and Coke Com- 
pany, near Durham ; (2) the Altham Colliery Com- 
pany, near Accrington ; and (3) the Bignall Hill 
Colliery, Newcastle, Staffordshire. The last license 
given in France has been taken by the Western 
Railway, who are establishing 80 ovens on this 
system at Rouen, the necessary coal coming up the 
Seine from England. The coke is required for the 
locomotives on the suburban lines around Paris, 
where the use of coal is forbidden. These ovens 
are designed to carbonise 200 tons of coal per day 
of 24 hours, or at the rate of 900 tons of coal per 
annum per each oven. 

Mr. Breckon gives an estimate of the advantage 
of 50 ovens on the new system over beehive ovens. 
Taking the yield at 77.03 per cent. for the former 
and 60 per cent. for the latter, and estimating the 
tar at threepence per gallon, and the ammonia 
liquor at a penny per gallon, he finds that for a 
given amount of coal (43,680 tons) the Simon- 
Carvés ovens will bring to the proprietor 10,2271. 
more than the beehive oven, rent, interest, and 
depreciation not being reckoned in either case. 
The first cost of the new ovens would be 97001., so 
that the saving represents 107 per cent. of the 
capital, and offers an ample margin for all extra 
expenses, if there be any. Putting the matter in 
another way, it would pay a manufacturer using the 
new method, as well if he sold his product at 1s. 9d. 
per ton, asif he obtained 8s. 6d. with the old style 
of working. 

The latest improvement in the Simon-Carves 
ovens consists in the use of a regenerator to heat 
the air before it enters into combustion with thegases 
in the flues. This regenerator is not subject to an 
alternate action, but is merely an air conduit built 
in the terminal flue and receiving heat through the 
walls from the escaping gases. The effect of the 
introduction of hot air, in place of cold, is to 
shorten the coking process from about 70 hours to 
48, and thus to greatly increase the output of the 
plant and to render it able to deal with coal of a less 
bituminous nature. In France excellent coke is 
being made from small coals which do not contain 
more than 20 per cent. of volatile matters, and 
slack direct from the washer can be put into the 
ovens perfectly wet, and a gain in ammonia is 
found to result from the process. 








The appendix contains reprints, more or less 
complete, from Mr. Simon’s paper, read before the 
Iron and Steel Institute in 1880; from Mr. Robert 
Dixon’s paper,. read before the same body in 1883 ; 
from Mr. Watson Smith’s paper, read before the 
British Association, Section B, in 1883; and from 
a paper read by the same author before the Society 
of Chemical Industry in Liverpool, in 1883. The 
volume thus reproduces all that has been laid before 
the public on this most interesting and promising 
subject, and although the author views the matter 
in a very rosy light, his work will be of consider- 
able assistance to those who are making inquiries 
in the subject with which he deals. In conclusion 
we must commend Mr. Breckon’s good taste in not 
allowing trade rivalry to lead him into making 
comparisons between other systems and his own. 
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THE ATTOCK BRIDGE. 

TuE bridge which we illustrate on pages 492 and 
493, as well as by a two-page engraving in the pre- 
sentissue,* and page 448 of our issue of November 14, 
was built to carry the Punjaub Northern State Rail- 
way, and the trunk road between Lahore and 
Peshawar, across the river Indus on the north-west 
frontier of India. This railway, consisting of a 
main line of 279 miles and several branches, was 
constructed for purely military purposes, and had 
been many years in hand, but was only about one- 
third completed when the late Afghan war broke out. 
Orders were then issued to complete this line at 
any cost ; work was started over the unfinished por- 
tions late in 1879, and the line was opened for traftic 
up tothe River Indus on the Ist January, 1881, 
and beyond the Indus the following year, but the 
bridge over the river, together with the heavy cut- 
tings and tunnels in its approaches, were not opened 
until the 24th May, 1883. 

The River Indus.—At Attock the Indus has 
already traversed a distance of in round numbers 
900 miles (much of the upper lengths are unex- 
plored, being outside British territory, therefore 
the exact length is unknown). The area drained is 
estimated at 120,000 square miles, or almost exactly 
the same area as the British Isles. 

About 30 miles above Attock the river leaves 
the main ranges of the Himalayas and spreads out 
into a wide shallow bed, the average width being 
about two miles, to be again contracted by the 
ranges of hills which cross its course at Attock 
itself and further south. Through these latter 
ranges it winds its course for over 90 miles, the 
bed being sometimes narrowed to a width of a little 
over 100 yards and seldom exceeding 400 yards, 
until it finally debouches into the plains at Kala 
Bagh, the highest point to which the Lower Indus 
is navigable by steamers. 

The comparatively flat plain north-east of Attock, 
locally called the Chuch, and which extends west- 
wards up the valley of the Cabul River to Peshawar, 
shows evident signs of having once been the bed of 
a great lake fed by the Indus from the north-east, 
and by the Cabul River from the west, the outlet 
being a river on the line of the present Indus below 
Attock, whose bed was at first at a considerably 
higher level, but was cut down in the course of ages 
to its existing position. 

As a rule the river is at its lowest from November 
until the early days of March; during this season 
the greatest depth of water in the contracted pazts 
of the channel is about 30 ft., and of course less 
in wider places. There are three different causes 
which produce floods in the Indus. First, the 
melting of the snows in the Himalayas as the 
summer advances; this usually leads to a gradual 
__* See also the two-page engraving in ENGINEERING, 
November 14, 
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increase of depth, beginning in March and continv- , 
ing until an extra depth of about 20 ft. is reached | 
by the end of May. Second, the monsoon rains in 
June, July, and August ; these in the upper reaches 
of the Indus are not so regular as in districts 
nearer the sea coast, but the highest floods produced 
by them generally occur in July, and have been 
known to rise as much as 70 ft. above low-water 
level. Third, abnormal floods have been caused by 
land slips, which impounded some of the larger 
tributaries until an immense quantity of water had 
collected, which bursting these temporary barriers 
swept all before it, and caused sudden and un- 
expected floods in the main river. It is known 
that the heavy flood in February, 1858, which rose 
to a height of 70 ft. at Attock, and seriously 
damaged the cantonment of Nowshera in the 
Peshawar Valley, was due toa landslip in the Shyok 
River in the northern part of the Cashmere country, 
and it is probable that the great flood of 1841, which 
rose 101 ft. above low water at Attock, was due to 





a similar cause. Twice during the construction of 
the railway bridge the engineers received warnings | 
from the British Resident at the Cashmere Court of | 
landslips having blocked the Shyok, but fortunately | 
in each case the impediment disappeared gradually 
without causing a flood. 

















During sudden and heavy floods the open plains 
of the Chuch and Peshawar Valley above Attock 
have a most valuable effect in acting as a regulator. 
Their combined extent is about 30 miles by 5 miles, 
and this area in extraordinary floods reduces the 
depth and velocity in the gorge below. 

The Attock Bridge.—In designing a bridge to 
carry a railway across the Indus at Attock the 
highest probable flood level had to be carefully con- 
sidered ; allowing for the action of the regulator 
above referred to, a height of 15 ft. above the level 
of the great flood of 1841 was deemed sufficient 
for the underside of the girders, and at this level the 
bottom booms were fixed. 

Another contingency had also to be provided for, 
which is the liability of the district to earthquakes. 
Slight shocks are of frequent occurrence, the di- 
rection of the sesmic wave being as a rule east and 
west. Provision was also made for the bridge 
carrying a cart road as well as a railway, the traffic 
on the trunk road having hitherto been dependent 
on a ferry in the flood seasons. Orders for the con- 
struction of this work were issued in October, 
1879, but before a detailed design could be pre- 
pared the exact position for the bridge had to be 
fixed on. 

The Site.—Surveys had been made near Attock 
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on several occasions with the view of bridging the 
Indus. Originally the bridge was intended for 
the trunk road to Peshawar, when the proposal 
was for a suspension bridge; but when railway 
extension to the frontier was determined on a more 
detailed examination was undertaken. 

Above Attock no practicable site exists, for a 
long distance the river, as before stated, averages 
about two miles in width ; the surveys were, there- 
fore, confined to the gorge at and below the Sikh 
fort, which for centuries dominated the crossing. 
The examination of the river ended in three sites 
being left to choose between, and, on somewhat de- 
tailed estimates being prepared, the position now 
occupied by the bridge, about two miles below the 
fort, was selected. At this point the width of the 
top surface of the water at its lowest is under 
600 ft., and the channel is divided into nearly 
two equal parts by a rocky shoal near its centre. 
Above low-water level, and extending some dis- 
tance beyond the line of the highest recorded 
flood, the rock surface is perfectly bare, being 
swept clean by the water when it rises and 
also by the wind. The left-hand channel is the 
deepest, and here below water the surface is bare, 
but the right-hand channel always has a sandy 
bottom, the current being considerably less. 
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Eventually a bridge of five spans, three being | 


250 ft. and two 300 ft. in the clear, was decided on, 
and contracts for the pier and girder work were let 
in England. Fig. 4 (see ENGINEERING, November 
14) shows the general elevation of the bridge and 
the section of crossing. Wrought iron was chosen 
as the best material for the piers owing to the 
scarcity of good sound building stone, and to the 
liability to extra heavy vibrations from earthquakes. 

Foundations.—By the adoption of 300 ft. spans 
for the dry season stream any difficulty with the 
foundations of all but one of the piers was avoided. 
The exact position of the bridge and the size of the 
spans were not however finally decided on until the 
very end of January, 1880, far too late in the season 
to allow of an effectual effort being made to secure 
the one wet foundation ; besides which no plant was 
collected or shelter for the engineers or workmen 
ready, every available man being at the time en- 
gaged in the effort to get a railway of some kind laid 
to the bank of the Indus and beyond, in time to be 
available for the movement of troops. 











The surface of the rock at the site of the centre 
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pier being, for the most part, exposed to the action | 


of a strong current, was swept clean, except for fine 
micaceous sand which lodged in the crevasses ; 
timber therefore could not be used to form a coffer- 
dam. 
space required with a wall made of Portland cement 
concrete. 
mencement was made by filling small cotton cloth 
bags with fine concrete and setting them by hand, 
the native divers first clearing the sand from the 
hollows in the rock, and then laying the bags in 
place. A small portion of the wall was thus built 
in February, 1880, as an experiment, but the early 
rise of the river that season from the melting of the 
snows put an end to the work before much progress 
was made. During the time which elapsed until 
the river was again low enough to allow of work 
being carried on for this foundation, quarters for 
the staff were built, 
huts for the native workmen were constructed, 
a bazaar for the supply of food arranged for, 


In the absence of driving plant a com- | 
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and roads, practicable for pack animals, were 
constructed from Attock. The line for the 


| permanent railway from Campbellpore Station, 


The foundation was secured by inclosing the | 


| nine miles distant, was laid out, and the works 


on it started directly those on the other por- 
tions were so far complete as to make labourers 


| available. Quarries for stone for the abutments and 


masonry works on the approaches were opened, 
and generally every possible preparation was made 
for the vigorous prosecution of the works. 

The contracts for the ironwork were given out 
on the condition that the piers were to be com- 
pleted in time to insure delivery in India by Novem- 
ber, 1880, and the girders during the same month. 
The piers were given to one firm and the girders 





to another, but while the latter were delivered in 


| due course and portions arrived at the site of the 


work as early as October, 1880, the firm entrusted 


| with the work for the piers failed to complete them 


workshops were erected, | 


in time, and delivery was not given until a year 
| later than originally promised. 
In December, 1880, work was recommenced on 
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the foundations for the centre pier. The small 
portion of the concrete wall already constructed 
was found to have been destroyed by the river during 
the flood season, therefore a commencement had to 
be made denovo. The outline of the space to be 
inclosed was irregular in plan, being determined 
by the configuration of the rocky shoal, and ex- 
tended some distance up stream beyond the actual 
requirements of the pier, to a point where a larger 
peak of rock than usual projected above water level 
(see Fig. 3). 

Some of the extra space thus enclosed was re- 
quired for the foundations of a concrete cutwater 
subsequently built to protect the pier from floating 
matter, and the remainder was most useful as a 
platform to store materials and to work from. 

The wall was completed, and the space inclosed 
was divided into ten compartments by cross-walls 
before the end of the working season; but, owing 
to the non-arrival of the ironwork for the piers, no 
steps were taken for emptying the foundation. 

The method adopted for constructing this wall, 
in the absence of proper diving apparatus and 
plant, was as follows: Barges were moored just 
outside the line of the portion of wall being operated 
on, and as much as possible of the fine micaceous 
sand which in places covered the rock was removed 
by a spoon dredge, and then the surface was re- 
cleared by hand. This of necessity was a slow 
process, and the work was but imperfectly done by 
the native divers, who, of course, could not remain 
very long under water. The intense cold of the 
snow-fed river was also against them. When the 
rock was reported clear, bags capable of holding 
1} cubic feet were about two-thirds filled with Port- 
land cement concrete, and were laid on the rock 
and rammed into the cavities, and by means of the 
same kind of work this wall was gradually built up 
to water level. Above water level the wall was con- 
tinued for a height of 5 ft., being built of rubble 
stone set in mortar composed of one part of 
‘¢kunkur” lime and two parts of ‘‘ soorkee” (crushed 
bricks). This lime was sufliciently hydraulic to 
stand the action of water after a day ortwo. The 
material for the piers having at last come to hand, 
work on the foundation was resumed directly the 
water was low enough. 

In the latter part of November, 1881, pumps were 
got to work, and some of the compartments were 
emptied. It was then found that the surface of the 
rock was not so sound as had been supposed, being 
honeycombed aud cut up by small fissures which it 
had been impossible for the native divers, working 
without diving apparatus, to close up with the 
cement concrete. The influx of water through 
these holes and fissures was too great to allow of the 
cells for the shoes of the pier standards being sunk 
into the rock. It was then determined to discon- 
tinue pumping altogether and diving dresses having 
in the mean time been procured, the compartments 
into which the dam had been divided were cleared of 
all sand and loose matter. When quite empty of 
all but water, each compartment was in turn filled 
up with cement concrete which was allowed to set 
for three or four days, then a cell was cut down 
through it to the surface of the rock and continued 
into the rock until found sound and perfectly solid. 
In two cases, after excavating a few feet into the 
rock, small passages communicating with the river 
outside were cut into, when the process had to be 
repeated over again. The cells were cut 7 ft. square 
at top, or just a little larger than the shoes of the 
columns, and somewhat wider at the bottom. When 
all the eight cells were completed to the full depth 
required to insure a sound base, the bottom pieces 
of the column were cut to the necessary length, the 
shoes were rivetted on, and each was lowered into 
its cell and placed approximately at the proper 
level and position horizontally, resting on hardwood 
wedges. The next lengths were then bolted to 
them, and two tiers of horizontal braces with the 
intermediate cross braces were fixed in place with 
bolts. The whole base of the pier was now slightly 
raised by traversing screwjacks and brought exactly 
into positien both horizontally and vertically. Fine 
Portland cement concrete was carefully rammed 
under the shoes, also inside and around them, and 
the cells around the columns, and also under them, 
were filled with the same class of concrete up to the 
level of the top of the dam wall. This completed 
the foundation work of No. 3 pier, and the others 
were treated in a similar manner; there being, 
however, no water to contend with, they were set 
without difliculty of any kind. 
(Zo be continued.) 








MINERAL WATER MACHINERY AT 
THE HEALTH EXHIBITION.—No. II. 


Messrs. Barnett anp Foster, of Eagle Wharf- 
road, N., had a complete mineral water factory in 
miniature in full operation during the Exhibition. 
Perhaps the chief point of interest in this exhibit, 
however, was the application of a mineral water 
machine to the bottling of beer. On page 496 we 
give a general view (Fig. 1) of a machine used for 
this purpose. The beer is placed in one of the 
large cylinders shown, each of which is capable of 
holding one barrel. Air is then exhausted from 
the cylinder by means of the pump beneath. When 
the air has all been exhausted, carbonic acid gas is 
forced in by the same pump, until it reaches a pres- 
sure of 20 lb. to the square inch, when bottling 
may be proceeded with. The two cylinders are 
worked alternately, so that time may not be lost in 
charging. The conversion of the pump, from a 
vacuum to a force pump, is simply effected by 
means of two-way cocks which convert the suction 
into the delivery branches, and vice versd, 

The effect of forcing carbonic acid gas into the 
liquor is the same as if the beer were allowed to re- 
main a long time in bottle, excepting that there is 
no thick deposit when the gas is introduced me- 
chanically, as is the case when it is generated in the 
usual way by fermentation. In the mechanical 
process, too, the beer is fit to drink immediately 
it has been bottled, a point of considerable im- 
portance from a commercial point of view. The 
corking and bottling machine used in connection 
with the above apparatus is shown in Fig. 2 on 
page 497, and is of a new design recently patented 
by Mr. Foster. 

With this machine a screw stopper, larger than 
the outside part of the neck of the bottle, can be 
used, a great advantage, as a firm hold can be 
obtained for unscrewing by hand. The first opera- 
tion in filling a bottle, the apparatus having been 
previously connected up by two pipes to the aérat- 
ing machine, is to lower the handle C and place a 
stopper into the open connection above the space 
marked B. The stopper, which is of lignum vite, 
is of the screw class, and has a flat head, which, as 
we have said, overhangs the neck of the bottle. On 
the lower part a thread is cut, and there is a cor- 
responding thread in the inside of the neck of the 
bottle. The stopper, when placed in the machine, 
is jammed into a cone clutch on the lower end of 
the vertical spindle, terminating at G. Thelever C 
is then allowed to resume its former position, and 
the spindle, together with the stopper, is drawn 
upwards out of the way. The neck of the bottle is 
then inserted at B, the bottom of the bottle resting 
on the stand shown, which is adjustable, as to 
height, by means of the thumbscrew H. It is 
now requisite to make connection between the 
bottle and the cylinder containing the beer under 
pressure, and this is done in a very ingenious 
manner. The part of the apparatus above B, into 
which the neck of the bottle is thrust consists of 
a cylinder in the walls of which there is an annular 
space cast. The inner wall of the cylinder, so 
formed, is cut away for a short distance all round, 
so that there is an annular opening from the 
interior of the cylinder leading into the space 
mentioned. This vpening, however, is stopped by 
a flat ring of india-rubber, which is really a short 
length of india-rubber tube, and which is firmly 
attached to the casting forming the cylinder. The 
annular space referred to, which is, of course, at 
the back of the india-rubber, can be put under 
hydrostatic pressure by means of a small hy- 
draulic pump shown at A, and which is worked 
by the foot lever D. The neck of the bottle having 
been placed in the cylinder, the pressure is applied, 
and the india-rubber ring is forced against the neck 
of the bottle just below the top collar. The two 
pipes referred to, which connect with the aérating 
cylinders, lead into the space above the india-rubber 
ring, and it is obvious therefore that a connection 
is made between the machine and the bottle, if the 
cocks by which the connecting pipes are con- 
trolled are open, so that the beer or other 
liquor can be conveyed from one to the other. 
The reason that there are two connecting pipes 
is to prevent frothing or ‘‘fobbing,” as it is 
generally called, in bottling. The beer being 
under a pressure of 201b. or so above that of 
the atmosphere, and the bottle being subject 
only to the atmospheric pressure, a violent rush 
of liquor to the bottle would take place as soon 
as the connection was made by opening the cock, 








so that the bottle would contain nothing but froth. 
In order to prevent this the second pipe leads 
to the space above the beer in the aérating cy- 
linder, and by opening a cock the bottle is first put 
under the same pressure as that in the cylinder. 
The beer will then flow easily down by its own 
gravity and no frothing will take place. Having 
filled the bottle it remains to screw the stopper in, 
This is done by means of the handle G, the turning 
of which rotates the vertical spindle. The latter 
works through a stufting-box into the chamber in 
which the neck of the bottle is placed, as already 
explained. It will be remembered that the stopper 
is held by a clutch, which is in the shape of a cone, 
on the end of this spindle. By means of the lever 
C the whole is lowered until the stopper touches 
the mouth of the bottle, when a few turns of the 
handle G cause it to enter into the neck and screw 
it firmly home. The operation is then complete and 
the pressure forcing inwards the india-rubber ring 
can be released, and the bottle removed to make 
way for another. In the engraving, E is the lever 
of the filling valve and F a snifting valve used in 
bottling mineral waters. 

This machinery enables light beers, which are not 
fit to undergo the ordinary fermentation process, to 
be bottled. Creating a vacuum above the beer has 
the effect of removing the atmospheric air con- 
tained in the liquor, which does so much towards 
making bottled beer often taste flat and insipid. At 
the same time aconsiderable quantity of the alcohol 
is also removed. Beer bottled in this way is 
more sparkling than usual, on account of the large 
amount of carbonic acid gas it contains and the 
absence of atmospheric air. It is said, also, that 
persons of weak digestion who cannot take ordinary 
beer can drink this with impunity. 

Messrs. Barnett and Foster were also manufac- 
turing aérated waters on their stand. For this pur- 
pose they had one of the ‘‘ Niagara” machines, 
with bottling machines connected for filling 
syphons, corked bottles, and various descriptions 
of patent bottles. The principal novelty in the 
Niagara machine is the condenser, in which the 
agitation is not carried on by mechanism, but by 
the rising of gas through the water and the falling 
of the water in a finely diffused spray through the 
gas. Fig. 4 shows the action. The water and gas 
are pumped together at A into the space between 
the inner and outer casing as shown, and a certain 
amount of gas is there absorbed, as it forces its 
way through the water to pass to the central space. 
At D there is a perforated diaphragm through which 
the partially charged water falls, taking upa further 
quantity of carbonic acid gas whilst dropping to the 
bottom of the cylinder, where it is drawn off at B 
fully charged. The pressure is shown by a gauge 
communicating with the interior at C, and agauge 
glass is provided for showing the height of the liquor 
in the apparatus, so that the rate at which it is 
drawn off may be regulated. 

In Fig. 3, page 497, we give an illustration show- 
ing a general view of a new design of aérated water 
machine which this firm has recently introduced. 
The principal novelty consists in the arrangement 
of the two cylinders, the general principle being 
similar to that already described. 

In the Exhibition one gas-producing plant served 
to supply gas for both the mineral water and beer 
apparatus. To provide against the chance of the 
gasholder bell collapsing in the event of all the gas 
being exhausted through accident or carelessness, a 
special provision is made. A metal case similar to 
that of a dial pressure indicator is provided and 
is fitted with a prepared diaphragm, which will 
break at pressure less than that which would col- 
lapse the bell. An electric bell is also fixed which 
begins ringng directly the bell falls below a certain 
point, so that there is always warning of a failure 
of gas. In the machinery exhibited, however, these 
precautions were not absolutely necessary, as the 
production of gas was automatically carried on, 
the agitator in the generator being driven from the 
shafting above, whilst the acid-feeding arrange- 
ment was controlled by a line and spring acting 
upon the acid tap. In this way the rising and 
falling of the bell caused the proper amount of 
acid to be admitted to the generator as required to 
make up for the gas drawn off. 

There were several other machines at work on 
this stand, in addition to which a number of showily 
got-up machines were exhibited not working. 
Large quantities of beer and aérated waters were 
bottled and manufactured in the Exhibition, and 
these were sent out in the ordinary course of business. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 14, 1884. 

ENCOURAGING evidences of an improvement in the 
jron trade are presented in all the leading markets. 
A few good transactions have been closed ; no general 
improvement is probable; buyers everywhere have 
kept out of the market for several weeks, and are 
now in absolute need of material, and hence are im- 
parting a little activity to the market by their pur- 
chases. Special interest is being taken in southern 
pig iron, both in New York and Chicago, as well as 
here. Contracts for 4000 or 5000 tons of Alabama 
iron have been made, at 16 dols. to 16.25 dois., de- 
livered at tidewater ports. Inside quotations for 
forge irons from the Lehigh Valley, at tidewater, are 
15 dols. to 17 dols., according to quality. There isa 
difference of 50 cents to 1 dol. per ton in favour of 
southern irons, and if this should continue, it would 
not be surprising for the New England and Middle 
States markets to absorb upwards of 100,000 tons 
of southern iron during the next thirty to sixty days, 
under contract. On November 1, 86 anthracite fur- 
naces were blowing, with a weekly capacity of 
23,049 tons; 1385 were idle, with a weekly capacity 
of 31,150 tons; 86 bituminous and coke furnaces 
were blowing, with a capacity of 43,040 tons, and 
136 idle, with a capacity of 48,992 tons per week. 
Chicago pig-iron dealers are negotiating for foundry 
and forge iron from the south, and heavy sales are re- 
ported. There is some contradiction as to the amount 
of business done in southern pig iron, but there is, to 
say the least, a decided improvement in the demand for 
it. At New York a 4000-ton lot of standard American 
iron sold. Nails are in active demand at 2 dols. to 
2.10 dols. for iron, with 15 cents more for steel nails. 
One more mill has started to making steel nails. Mer- 
chant bar is weak at 1.75 cents, Demand for struc- 
tural and plate iron is extremely dull. Rails are sel- 
ling at 28 dols. to 29 dols. in small lots. It is probable 
that 27 dols. to 27.50 dols. would be accepted for large 
lots, late delivery. Building activity continues 
throughout the larger cities. The coal trade is active, 
but competition is very sharp. In this city two-thirds 
of the rolling mill capacity is idle, and the textile capa- 
city isin about the same condition, although it is difficult 
to arrive at exact results. The financial situation is 
sound, and money is abundant. There is an average of 
thirty to thirty-five failures per day throughout the 
country. All kinds of staple products are very low. 
There is an improvement in the volume of exchanges 
this week as compared to last, and with the expected 
settlement of the Presidential question, it is probable 
that there will be a general improvement in business. 








METALLURGICAL NOTES. 

DISTILLATION OF QUICKSILVER IN VACUO. 

Dr. F. Gurzkow, of San Francisco, read a paper 
recently before the Technical Society of the Pacific 
Coast, strongly urging the advantages of distilling off 
quicksilver under diminished atmospheric pressure, as 
applied to the retorting of amalgam obtained in treat- 
ing silver and gold ores. A report of the paper, with 
detailed description and drawing of the apparatus pro- 
posed by Dr. Gutzkow, appearsin The Engineering and 
Mining Journal of November Ist. A steam pressure 
of 60 lb. is used to produce a vacuum of 18in. of 
mercury, and the vapour of quicksilver from the retort 
being rapidly removed under the suction so caused, the 
operation can be conducted much more rapidly at lower 
temperature, and without the usual risks to the health 
of the workmen caused by escape of mercurial vapour. 
The bulk of the quicksilver condenses in the Liebig 
cooler, which is a usual part of the retorting plant, and 
the remainder is drawn through the tubes and water- 
box of the apparatus in sucha manner as to completely 
condense there, efficient arrangements being made to 
prevent the possibility of any back suction of water 
into the retort if the vacuum should be suddenly 
destroyed. Dr. Gutzkow points out how very specially 
necessary is the rapid removal of quicksilver vapour 
during distillation. The tension of this vapour does 
not rapidly increase with a slight rise of tempera- 
ture as with steam, but a considerably greater amount 
of heat above the boiling point is required before it 
will escape with energy from a closed vessel, and even 
then it will move slowly. Quicksilver wiil as little 
evaporate in an atmosphere saturated with its own 
vapour, as will any other liquid, and hence much time 
and great heat are required to drive it out from the 
amalgam and out of the retort. This is stated to be 
daily proved in the working of retorts, by the fact that 
on opening them the silver is found to have been 
melted in contact with the iron, showing the great 
heat used, and yet quicksilver is still present in the 
cooler portions. Dr. Gutzkow considers it desirable to 
draw attention also to the advantages that might be 
derived by applying distillation in vacuo to other pro- 
cesses, in which it has not yet been utilised, and 
instances the distillation of coal oil. A somewhat 
similar process of exhausting quicksilver vapour from 
amalgam retorts has been used also by Mr. Stetefeld in 
America, but Dr. Gutzkow considers the apparatus 








used not to have been effective, and gives his reasons 
for objecting to it. The reply by Mr. Stetefeld is given 
appended to the notice in The Engineering and Mining 
Journal, and the whole matter will be of interest to 
those concerned in amalgamation of ores. 


EXAMINATION OF COKE. 

In Stahl und Hisen Dr. W. Thirner gives an account 
of a rapid and simple method he has adopted for de- 
termining the specific gravity of coke, and also the re- 
lative volumes of coke-substance and pore-spaces in 
any given sample. No novelty is claimed for the 
principles involved in the method, which is, however, 
recommended as very rapid and easy, and when 
proper care is taken, quite satisfactory as to accuracy. 
A fair average sample of the coke is carefully taken, 
and then of this sample two separate portions are pre- 
pared, one being reduced to fine powder, and the 
other being taken in small pieces of about 10 mm. 
diameter. The powder may be called No. 1 and 
the small pieces No. 2. Equal weights, say, 25 to 
50 grammes of each portion, are then weighed off, 
and that from No. 2 is placed in a beaker and covered 
over with alcohol, benzole, or other suitable fluid, the 
object of which is to completely moisten and permeate 
the coke as apeedily as possible. Alcohol, though notas 
rapid in its action as benzole or one or two other fluids, is 
finally recommended as quite efficient, and cheaper and 
pleasanter to work with. The beaker is placed on a 
water bath, and the alcohol made to boil for a few 
minutes, after which the beaker is placed aside to cool 
down to 15 deg. Cent. By this treatment the coke 
is completely moistened, and all its pore-spaces are 
filled up by the alcohol. The apparatus which is used 
for measuring volumes consists of a small flask of a 
capacity of about 100 cub. cm., rather tall and narrow, 
and not too thin in the glass, the neck of which is con- 
tinued in a glass tube of 12 to 13 mm. bore, long enough 
to contain 100 cub. cm., and graduated from the bottom 
upwards in centimetres and tenths of centimetres. This 
apparatus is filled with alcohol (or other fluid used) 
up to a point a little above the zero on the scale of 
the tube, a cork is inserted to prevent evaporation, 
and the flask and tube then immersed in water ina 
glass cylinder, the water being kept as nearly at a 
temperature of 15 deg. Cent. as possible. Ina few 
minutes the height of the fluid in the tube is read off 
on the scale as accurately as possible. If a piece of 
black paper is held behind the tube, and all readings 
are made on the lowest point of the meniscus, 5 cm. 
can be accurately measured. The weighed sample of 
powdered coke, No. 1, is now carefully introduced 
into the fluid in the tube by means of a funnel; the 
funnel is cleared of all adherent particles, and after 
the cork is again inserted the apparatus is gently 
shaken till all coke powder settles in the fluid. After 
again cooling the apparatus to 15 deg. C., the height 
of the column in the tube is read off as before. The 


difference between the two readings of course gives the 


volume of the powdered coke-substance, free from 
pores, and by dividing the weight of coke used, in 
grammes, by the number of cubic centimetres dis- 
placed, we get the specific gravity. Thus if we took 
25 grammes coke and we found that it displaced 
25.0 


=1.80 


13.9 
specific gravity of coke substance. The sample of coke 
in small pieces, No. 2, is now removed from the beaker 
in which it has been covered with fluid, on to a 
funnel, allowed to drain for a few seconds till all 
excess of fluid is removed, and is then carefully trans- 
ferred to the apparatus. If too large a quantity of 
coke powder was used in the first determination, then 
the flask and tube must be cleaned out and newly 
filled with fluid as at first ; but if not too much was 
used, there will be room for the second measurement 
without so re-filling. In either case the displacement 
caused by sample No. 2 is carefully read off, with the 
same precautions as before, and as the pore-spaces of the 
coke were fully filled up by the fluid in the beaker, we 
now get the volume of coke plus pore-spaces, and from 
this again the specific gravity of the actual coke in ques- 
tion. Thus, taking 25 grammes as before, and finding 
a displacement of 28.75 cub. cm. we have 0.87 as 
specific gravity of coke plus pore-space. We thus 
arrive at the proportion of volumes, in the coke under 
examination, of coke-substance proper and of pore- 
space : 

7 25 grammes coke+ pores =28.75 cubic cm. 

25 coke-powder =13.9 om 


13.9 cub. cm. of the fluid, we should have 


. ” 





25 = contain pores — 14.85 z 

Or taken on 100 grammes of coke, the coke-substance 
would occupy 55.60 cub. cm., the pore-space would 
occupy 59.40 cub. cm., giving a total volume of 115 
cub. cm, ; and one cube metre of the coke would 
weigh 869.6 kilogrammes. For the above tests there 
are required only two weighings (exact to 0.01 grammes) 
and three readings of the tube, which can all be done 
in half an hour. 


THE Morret JuMBo RoAstTER,. 
We propose shortly to discuss some of the difficulties 
attendant on the working of mixed lead, zinc, silver 








ores. According to some American newspapers, all 
such difficulties have been quite wiped out by the 
process adopted by a Mr. Moffet, whose new plant 
is known as the ‘‘ Moffet smelter,” or also, facetiously, 
as the ‘‘Jumbo roaster.” The Mining and Scientific 
Press, of San Francisco, reproduces and comments 
upon some of the statements which have appeared, 
and which are certainly rather amusing. Thus, the 
Tribune Republican of Denver, predicting the over- 
throw of other works in competition with the ‘‘ Moffet- 
Jumbo roaster” establishment, says that ‘‘ the Jumbo 
roaster works best upon the ores that are worst 
for other smelters,” and ‘‘ no such thing as refractory 
ores are known or recognised by the Gunnison-J umbo 
Works ;” after which little statement it is not surpris- 
ing to find that the paper in question considers that 
** the only hope for the valley establishments lies in 
the chance that Mr. Moffet will not press the limit of 
his wonderful invention by erecting a plant large 
enough to treat all the ores of the State and adjoining 
territories.” The Gothic Record writes in the same 
enthusiastic strain, and tells us that ‘‘ since smelting 
became a great industry, it has been considered an 
impossibility to successfully treat heavy black-jack 
zinc ore in any known furnace, without using an im- 
mense quantity of free lead ores as fluxes,” but that 
after years of study Mr. Moffet ‘‘ has at last demon- 
strated that the heavy zinc minerals can be easily and 
cheaply reduced, and every iota of silver saved.” The 
wonderful process in question has been working upon 
ores containing only 8 per cent. of lead, and over 
30 per cent. of zinc, which will be admitted to be a 
sufficiently severe material to deal with. Then fol- 
lows the only description of the process which we have 
so far come across, and we consider this worthy to be 
reproduced. ‘‘Instead of the old, slow labour and costly 
method of roasting, the Jumbo doesits work cheaply and 
rapidly. It is apparently only a cast-iron open fire- 
place, surrounded by a water-jacket. The ore anda 
little coal are thrown in and fired. Anumber of heavy 
air blasts are turned on, which soon fire the sulphur 
in the ore, creating an intense heat that soon melts the 
mineral into a wax. The melted mass is forked intoa 
tank of water, where it granulates into a soft mass of 
oxided ore. As the melted truck is moved from the 
fireplace, more ore and coal are added, and as the great 
heat, generated by the coal and sulphur, very soon does 
the work, the cost of roasting is only a small amount. 
Over the fireplace there is an immense suction air pipe, 
that grabs every particle of the fumes and gases, fully 
50 per cent. of the lead, and all of the zinc and sulphur 
being converted into gas and mineral fumes. These 
are forced through a long tunnel that connects with a 
houseful of long sacks, into which all the mineral smoke 
collects in the form of a fine white dust, the sulphur 
gas passing off through the fibre of the sacks. The 
zine that remains with the lead and silver in the fine 
dust has its refractory nature so changed that it, with 
the lead, makes an excellent flux. It is mixed with 
the roasted ore, a little lime and iron added, and the 
result is a clean lead bullion, containing every particle 
of gold and silver ever in theore.” This is something 
like a metallurgical process! The ‘‘houseful of long 
sacks” must be a very striking arrangement, and any- 
body who has had experience of smelting ‘‘ mixed” 
ores will be disposed to admire the wonderful action of 
a process that can make of oxidised zinc products ‘‘an 
excellent flux.” Judging from these descriptions it is 
to be feared that the ‘‘ Jumbo roaster” will disappoint 
its enthusiastic admirers when accounts come to be 
made up, and that it will soon, to quote the Engineer- 
ing and Mining Journal of New York, ‘“‘adorn the 
classic scrap-piles.” 








GERMAN LocoMoTIVE BuItpINc.—We learn that an Ess- 
lingen house has secured a contract at Elberfeld for eleven 
goods engines. The contract price is stated to be 1675l. 
per engine. 


Brick MACHINERY IN QUEENSLAND.—The Brisbane 
Courier, of September 27, contains an account of the pro- 
ceedings at the formal opening: of the works of the Queens- 
land Brick and Tilemaking Company, Limited, near 
Brisbane. The brickmaking industry had, says our con- 
temporary, been previoualy carried on in the colony 
under conditions which seriously impeded its progress, 
Now, however, they are to be manufactured in a style 
hitherto unknown in the colony, and on the .most ap- 
proved scientific principles. The machinery selected was 
the plastic brick machine of Messrs. Bennett and Sayer, 
of Derby, which has been fitted up in a shed measuring 
56 ft. by 80ft. The machine was invoiced to turn out 
15,000 bricks per day of eight hours; but, on being 
tested, it was found capable of manufacturing 16,000. 
The Courier adds that great care was exercised in the 
selection of the machinery. Ten tons of the clay were sent 
to England and distributed amongst the ee makers 
of brick-manufacturing machinery, and Mr. De Winton 
and Mr. H.C. Stanley, sfter visiting the establishments 
of the various firms, at length decided in favour of the ma- 
chinery of Messrs. Bennett and Sayer. Mr.S. Betteridge, 
an experienced Staffordshire man, had been sent over as 
working foreman. Most of the speakers at the opening 
referred to the extremely satisfactory manner in which 
the machinery is doing its work, 
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SECONDARY BATTERIES. 
To THE EpiToR OF ENGINEERING. 

Smr,—In the report upon the electric light at the 
“* Healtheries,” which appeared in your last issue, you 
refer tothe exhibit of Messrs. Parker and Elwell in the 
following terms : 

““The secondary battery is distinguished from the 
Fauré and the Sellon batteries, by being made of metallic 
lead only. The plates are soaked in dilute nitric acid 
until they acquire a spongy texture, and are then rapidly 
* formed’ under the influence of a current. By this 
method of manufacture, which was patented in this coun- 
try independently by Messrs. Parker and Elwell, and by 
M. Planté, the difficulty arising from the peeling of the 
oxide is avoided.” 

As accumulators of electrical energy are destined to 
play so important a part in the future, an accurate know- 
ledge of their early history is a desirable matter of im- 
portance, and I therefore venture to ask you to place on 
record, for the information of those of your readers who 
may be interested, the subjoined extracts, one from my 
patent specification of September 10, 1881, the other from 
that of Messrs. Parker and Elwell of August 4, 1882. I 
would also mention that I called attention to the same 
matter in connection with M. Gaston Planteé’s patent of 
July 11, 1882, in a letter to the Electrical Review of 
September 16 of that year, immediately after the paper 
by M. Gaston Planté (which appeared in the Comptes 
Rendus of the French Academy of Science in August, 
1882) was seen by me. 

It is not my intention here to enter into questions of 
patent law, nor into the merits of the various types of 
secondary batteries (upon which I may, if permitted, have 
something to say on another occasion). I would merely 
now remark, in respect to the chemical process or means 
described and claimed by M. Gaston Planté and Messrs. 
Parker and Elwell in their respective patents, that such 
action by the acids on lead has been a matter of common 
knowledge since the early days of chemical science, and 
that their employment is the readiest means which any 
ordinary laboratory lad would adopt if told to bring a 
piece of lead to the condition specified by me. 


Sellon’s, September 10, Parker and Elwell’s, 
831, August 4, 1882. 
‘The plates of lead may “The lead _ electrodes 


. are prepared in order 
to facilitate their develop- 
ment under the action of 
the electric current, by 
placing them in a dilute 
solution of sulphuric and 
nitric acids. The nitric 
acid oxidises and dissolves 
some of the lead and causes 
a roughening, corroding, or 
honeycombing of the surface, 
whereby the plate is made 
capable of having formed 
upon it, and retaining when 
so formed, a larger propor- 
tion of peroxide of lead 
during the action of the 
battery than if the plate 
were employed with its 
surface in the originally 
smooth condition.” 

I am, Sir, your obedient servant, 
JOHN S, SELLON. 
The Hall, Sydenham, November 24, 1884. 


also be roughened on one or 
both sides by meansof... 
any chemical process... 
in such a manner that to a 
suitable depth on each side 
of the plate a spongy layer 
or projecting points or sur- 
faces are produced, which are 
either suitable for retaining 
the material hereafter to be 
made active or for obtaining 
a more rapid formation of 
the plates if used without 
such packing.” 


AWARDS FOR VENTILATORS AT THE 
HEALTH EXHIBITION. 
To THE Epitor OF ENGINEERING. 

Srr,—In reply to Mr. Clark’s letter ve the above, 
which appears in your current issue, we have only to 
repeat that we were not invited to send our air pump 
ventilator, which is the only exhaust ventilator we either 
manufacture or sell, for the purpose of being tested, nor 
were we notified that tests were being made with exhaust 
ventilators ; we, as already stated, not being even aware 
that such tests were instituted until after they were com- 
pleted and the awards made. Under these circumstances 
it seems rather superfluous for Mr. Clark to say that we 
were not excluded from the testing, seeing that we-—-why 
we cannot understand, though we mean to find out—were 
left in entire ignorance of the existence of such tests. Mr. 
Clark states that we were invited in proper form to send 
our ventilator to be tested, and also that he holds a letter 
from us declining to comply with his request. As this is 
really a matter of not only private but public interest, we 
now call upon Mr. Clark to publish the letter referred to, 
so that your readers may be enabled to judge between us, 
and that we may have the opportunity of showing how we 
have been treated. 

With respect to our error in the length of the testing 
tube, stating that it was 8 ft., whereas Mr. Clark informs 
us it was 10 ft. long, this additional length instead of im- 
proving the position shows all the more conclusively that 
the mode of testing was a farce, and we are prepared to 
argue this point with Mr. Clark either as a question of 
science or practice, or as both, and to prove the correct- 
ness of our assertions, which we make as practical men o 
extended experience. From the accounts we have since 
read of the experiments and the manner in which they 
were conducted, we much fear that they will have the 
effect of bringing sanitary science into discredit with the 
public, and do it almost as great an injury as the notorious 
** Kew experiments,” which is greatly to be regretted, as 
it retards and hampers the efforts which earnest and prac- 
tical men are now making to popularise the cause amongst 
the people. We derive the information from a credible 
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source that the shafts of the ventilators tested were inside | 
the tube, but as Mr. Clark affirms, and we have no know- | 
ledge of ourselves to the contrary that such was not the case, 
we will concede the point, which does not affect materially 
the method of testing the ventilators. 

Mr. Clark stigmatises our letter as ‘‘ inconsiderate.” If 
stating that we will not allow this matter to drop until we 
have sifted it to the bottom and discovered the individual 
or individuals really to blame, is ‘‘inconsiderate,” then we 
admit the impeachment ; or if our remark that the experi- 
ments in question are a reflection on the intelligence of 
the nineteenth century may be called ‘‘ inconsiderate,” 
then we again admit the impeachment. 

We presume we may look upon Mr. Clark’s letter as 
a final reply, so far as the jury are concerned, to our letter 
of protest addressed to Sir Philip Cunliffe-Owen in his 
capacity as official representative of the jury, the receipt 
of which that gentleman duly acknowledged ; we herewith 
enclose a copy of four letters to Sir P. Cunliffe-Owen for 
your perusal, 


Weare, yours truly, 
RoserT BoyLe AND Son. 
Queen Anne’s-buildings, 64, Holborn Viaduct, London, 
E.C., November 4, 1884, 








THE BOARD OF TRADE AND ELECTRIC 
LIGHTING. 
To THE EniTor OF ENGINEERING. 
Sir,—Mr. Chamberlain’s reply to the deputation of the 
20th inst., encourages discussion upon the terms of the 
option of purchase under sec. 27 of the Electric Lighting 





Act, 1882. That there zs to be an option seems a foregone 


((/ iho 
ee 





conclusion. To take the discussion out of the region of 
pure speculation, I shall take a somewhat parallel case in 
actual experience. 

Thirty years ago, the financial ss of railway 
enterprise in India was purely hypothetical. Experi- 
mentally and tentatively some progress had been made. 
So early as 1849, the East India Railway Company, had 
been incorporated by Act of the Imperial Parliament, 
and an experimental line was soon afterwards made by 
aid of asubvention from Government, then that of the 
East India Company. The public, however, were not 
easily to be convinced that railway works could be suc- 
cessfully maintained under the climatic and physical con- 
ditions of the country, and what is still more to the point, 
the problem still awaited solution, how far the natives 
could make use of the accommodation to be provided. 
The Indian Government were desirous of attracting 
private capital to the enterprise, but for this it was neces- 
sary not only to confer a monopoly of powers, but to give 
a substantial pecuniary guarantee. In consenting to this 
sacrifice the Government were far-seeing enough to re- 
serve to themselves an option of purchase, but the terms 
were carefully considered so as to be fair and not repellent 
to inventors, 

The final contract of the Indian Government with the 
East Indian Railway Company was made in 1854. The 
Government guaranteed a minimum dividend of 5/. per 
cent.; surplus profits over that amount in any year were 
to be shared, one-half to go towards recouping the Govern- 
ment for their outlay on the guarantee, and the other half 
to increase the dividend. And there was to be an option 
of purchase by the Government, to be exercised by notice 
to be given within six months after the expiration of 
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twenty-five years, or within six months after the expira- 
tion of fifty years, the purchase money to be ‘‘a sum 
equal to the full amount of the value of all the shares and 
capital stock in the company calculated according to the 
mean market value in London of such shares or stock dur- 
ing the three years immediately preceding the expiration of 
the said period of twenty-five years, or the said period of 
fifty years, as the case might be.” 

he terms of the contract, as settled in 1854, were the 
basis of the great undertaking of the East Indian Rail- 
way, and it may be said of the railway system in India. 
For identical terms were embodied in the Government 
contracts with all the railway companies in the earlier 
undertakings in India. 

Toreturn to the East Indian Railway Company. The 
capital was subscribed on the strength of the contract of 
1854; and the undertaking carried out. After some years 
the profits were found frequently to exceed the guaranteed 
amount, so that, after dividing the surplus with the 
Government according tothe arrangement, a dividend of 
4, 1, or even 2 per cent. over the guaranteed 5 per cent. 
was paid to the shareholder. The stock improved steadily, 
and, as the time came near for exercising the option, stood 
at about 25 per cent. premium. At this time a momentary 
panic was caused by a letter to the 7'imes calling attention 
to the existence of the option. But when those concerned 
had time to look into the matter, the terms of the clause 
were found to have been adjusted with such fairness and 
forethought, that prices quickly resumed the usual quota- 
tions. Indeed, i the Government (the Secretary of 
State under the powers of the Act of 1858) decided to 
exercise the option, the only effect on the market was a 
slight rise of the stock owing to certain fresh advantages 
conceded by the Government to holders in order to secure 
the success of the large financial operation required for 
meeting the purchase money. The new arrangement 
(which is confirmed by an Act of the Imperial Parliament, 
43 and 44 Vict., cap. cevi.) tuok effect from January 1, 
1880 ; and the Government acquired at the price of 25 


per cent. premium—perhaps at an expenditure including | 


the amount expended under the guarantee of 50 per cent. 
in all over the original cost—an undertaking of proved 


WATER MACHINERY AT THE HEALTH EXHIBITION. 
CONSTRUCTED BY MESSRS. BARNETT AND FOSTER, ENGINEERS, LONDON. 
(For Description, see Page 494.) 
oe 


























It 
sal 


| va 
FEL 


THIRTY 


SS 














Fia 4 





| and increasing value, with the accumulated fruits of ex- 
| perience and successful management, in every respect a 
remunerative purchase. Indeed, so important was the 

















success attributed to the private management, that under 
the new arrangement, the company retains a certain 
interest in the success of the undertaking, which continues 
to be carried on by the directors of the company on behalf 
of the Government. 

A similar optionthas been lately exercised in the case 
of the Eastern Bengal Railway, by notice given in 1883, 
and under an arrangement confirmed by an Act of the 
Imperial Parliament in 1884. In some other cases the 
Government have not found it expedient to exercise the 
option ; and perhaps there are cases, but these are ex- 
ceptional, in which it is never likely to be exercised. 
Even where the railway has been, financially, a compara- 
tive failure, the public advantage has doubtless been a 
fair compensation for the loss on the Government gua- 
rantee. Such a case, hewever, only illustrates the fair- 
ness of the terms of the option under which the Govern- 
ment has acquired the undertakings which have proved 
successful. 

In the case of electric lighting there is no question of 
guarantee. All that is asked is that undertakers for 
lighting on a large scale shall have the necessary powers, 
and consequently what may be called a quasi-monopoly. 
In the case of the Indian railways, the option was part of 
the consideration for the pecuniary guarantee. The 
analogy does not indeed justify any condition of an 
option in the case of electric lighting. But assuming that 
the principle of Clause 27 is unalterable, and the option of 
purchase a sine qué non, the history of Indian railways 
extending over the whole period up to and for some years 
beyond the actual exercise of the option, is a precedent 
showing the terms on which such an option can be made 
consistent not only with the encouragement of private 
enterprise, but also (what isa point of some importance) 
with steadiness in the market value of the property 
affected. 

That the Indian Government, in new railway under- 
takings, can and does impose harder terms, is only an illus- 
tration of the difference between a new and untried enter- 
prise, and an undertaking on which the profits can be 
estimated by matured experience. This difference at once 
disposes of the supposed analogy between electric lighting 
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and gas and water supply. There is the further difference 
in the case of water companies, that their concessions in- 
volve not only a monopoly strictly so-called, but the ex- 
tensive appropriation of natural resources. False and 


misapplied analogies, indeed, pervade the whole existing 
legislation upon electric lighting. 
T an, Sir, yours ee 
R. CAMPBELL. 


18, Old-square, Lincoln’s Inn, November 24, 1884. 





PRESSURE OR VACUUM BRAKES? 
To THE EpIToR OF ENGINEERING. 

Srr,—I have been watching with much interest the 
controversy ve Westinghouse and vacuum automatic 
brakes, and as one who has had some experience with 
both systems, I shall be obliged if you will spare me room 
for a few remarks, 

Neither the Westinghouse nor the vacuum automatic 
brake can be deemed to have reached the limit of attain- 
able perfection, in either principles of action or suitability 
of material, and I wish to point out that the practical 
effect of the compulsory adoption of a type which so many 
correspondents have advocated, would be to stereotype 
the existing form, defects and all. 

Supposing the question of brakes at its present stage 
were to be brought under Parliamentary legislation, and 
railway companies were forced to adopt one particular 
kind, it would be necessary to specify, not only the 
general form, but also every detail connected with it, to 
prevent complications affecting interchangeability. 

Locomotive superintendents would not care to take 
upon themselves the responsibility of urging any devia- 
tion from the standard type, since it would necessarily 
inve've an application, through their directors, to the 
Board of Trade for sanction to introduce the improve- 
ment, and the directors, happy in this responsibility 
having been taken off their shoulders, would, most 
certainly, refuse to court the responsibility of introducing 
any improvement, however advantageous. 

Railway companies in being sued for damages on 
account of any accident occurring through the failure of 
the brake, which had been imposed upon them against 
their desire, would certainly refuse to accept any respon- 
sibility for the consequences of the failure of its action. 
Let the public hesitate before clamouring for legislative 
interference ; I would ask it whether, if for any reason con- 
trol had been invested in the Board of Trade over the 
manufacture of bicycles and tricycles, those machines 
would have attained their present perfection of material 
and construction, under a system of hard-and-fast rules 
and regulations? This instance of the value and effect of 
competitive effort is apparent to every one, as is the want 
of it in our ships and guns. 

The public may rest assured that as long as there remains 
a reasonable chance of brake patents being tried, adopted, 
and paid for, solong improvements will continue to be made. 
But on the other hand, with a standard type in use, an 
inventor will be practically debarred from experimenting, 
and when in addition to his other difficulties, after the 
birth of his invention, he has to stand up, encounter, and 
overcome the ogre of red tape, it will happen that inven- 
tions relating to brake improvements will simply not be 

orn. 

Considerations of this kind have, no doubt, prevented 
the Board of Trade from asking for powers to impose any 
brake upon the railway companies. Their course has 
been a wise one, and om at a loss which to admire 
most, the clear grasp of the requirements which they 
evineed in framing their conditions, or the astuteness they 
have shown in their subsequent policy of non-interference. 
Scientifically and theoretically it will be admitted that 
pressure and a vacuum are susceptible of the same degree 
and efticiency of control. But as the case stands at pre- 
sent we have not discovered the best methods. This isa 
question of time, not of possibilities. 

I am, Sir, your obedient servant, 
{. R. CALTHROP, 
Assistant Locomotive Superintendent, Great Indian 
Peninsula Railway Company. 
India, November 6, 1884. 








INSPECTION OF BOILERS. 
To THE EDITOR OF ENGINEERING. 

Sir,—I think sufficient time has elapsed since inspec- 
tion of boilers was taken up by the Board of Trade, by the 
insuring companies, and by the Steam Users’ Association 
of Manchester, to inquire into the practical results ; that 
is to say, have the systems of examination prevented ex- 

plosions? This I take to have been the practical object 
in view; broadly speaking, there can be no doubt that 
many serious accidents have been averted by all. The 
Board of Trade’s examinations of marine boilers have 
not entirely prevented explosions, many occurring to 
boilers under their care. The same may be said of 
nearly all the insuring companies (here I speak of com- 

anies having the experience of ten years or more). The 
ee tase Steam Users’ Association, on the contrary, 
has never experienced ont explosion, or accident to person, 
in connection with a guaranteed boiler. That the system 
of inspection has contributed much towards attaining this 
satisfactory result is apparent, because one of the insuring 
companies which has had eleven years’ experience, and 
follows the same system of inspection as the Steam Users’ 
Association, has had the same satisfactory result. I mean 
the Yorkshire Boiler Insurance and Steam Users’ Associa- 
tion, Limited, of Bradford. Another reason may have had 
to do with it, in both cases, i.e., the Steam Users’ Associa- 
tion and the Yorkshire Insuring Company, have only a 
moderate number of boilers under their care (from 2000 to 
4000), whilst the less successful companies have had the 
care of much larger numbers, unless perhaps in the most 





recent case at Bilston. Whether the system of inspection 
or the limited number of boilers, has contributed most 
towards attaining the object may be an open question for 
discussion, but there is evidence sufficient to prove that 
the system of inspection adopted by the old insuring com- 
panies has been directly responsible for serious blunders. 

I should have been pleased to explain the successful 
system, but am afraid I have already trespassed too much 
on your valuable space. 

Yours most respectively, 
RoGER SMITH. 
14, Westfield-crescent, Bradford, November 22, 1884. 


TRIAL TRIPS AND LAUNCHES. 

Tuer London and Glasgow Shipbuilding and Engineering 
Company, on Wednesday, the 19th inst., launched from 
their shipyard at Govan an iron screw steamer of about 
3000 tons gross register for the ‘‘ Shire” Line of Messrs. Jen- 
kins and Co., London. She is named the Glamorganshire, 
and measures 340 ft. by 40 ft. by 26 ft. 6 in. The builders 
are supplying the engines. 





On the following day, Messrs. Barclay, Curle, and Co., 
Whiteinch, Glasgow, launched the Middlesex, a three- 
masted iron sailing ship of 1730 tons net register. She 
measures 255 ft. by 38 ft. 9in. by 23 ft. 6in., and has been 
constructed to the order of Messrs. George Marshall and 
Sons, London. 

On the same day Messrs. Russell and Co., Port-Glas- 
gow and Greenock, launched from their Carbsdyke ship- 
yard a beautifully modelled iron sailing ship of 1500 tons 
register. She was named the Port Chalmers, and mea- 
sures 250 ft. by 38 ft. by 23ft. She has been built for the 
‘* Port” Line of iron sailing ships owned by Messrs. Craw- 
ford and Rowatt, Glasgow, and is to take up her berth 
immediately for Melbourne. 


Also on the same day a run was made with the steam 
launch Man Hla, owned by Messrs. Bullock Brothers 
and Co., of Rangoon. She is of composite build, having 
galvanised steel framing and teak planking sheathed with 
yellow metal below the water-line. The driving me- 
chanism is a single-cylinder engine, the cylinder being of 
8in. diameter, with 9 in. stroke. It is fitted with 
Bremme valve gear. The boiler is of steel, with a work- 
ing pressure of 120 lb. per square inch. The propeller is 
of brass, and of Duncan’s hook form. <A steady speed of 
nearly ten miles an hour was maintained. he Man 
Hla is 43 ft. long over all by 8 ft. 6 in. beam, and was 
built and engined by Messrs. Ross and Duncan, White- 
field Works, Glasgow. 

On Saturday, November 22, the screw steamer Bisogno, 
with 3250 tons on board, had another trial trip on the 
Firth of Clyde; from the Cloch Light to Cumbrae and 
back she maintained a speed of 10} knots per hour, which 
was considered highly satisfactory. She was built by 
Messrs. Burrell and Son, Dumbarton, and engined by 
Messrs. Duncan Stewart and Co., Glasgow, her owners 
being the Societa Italiana di Trasporti Marittimi, Raggio 
and Co., of Genoa, and she is to sail between Genoa and 
the River Plate. 








NOTES FROM THE SOUTH-WEST. 

The Dowlais Works.—A new lathe is being put up near 
the Lower Works. It cost something like 50007. Where 
the lathe used to be placed additional steel works are to 
be erected. 


South Wales Institute of Engineers.—A_ meeting of this 
Institute was held on Thursday at Cardiff. Mr. J. 
Colquhoun presided. Mr. A. Steer read a paper on 
ee ead Safety Lamps as compared with the Morgan 
Lamp.” All the best-known lamps were subjected to a 
series of experiments by Mr. Morgan’s apparatus for test- 
ing at various velocities, and the opinions expressed by 
Mr. Steer were fully borne out. With the exception of 
the ‘* Morgan” no lamp has as yet been found to withstand 
this apparatus. The “ Davy,” ‘‘ Clanny,” ‘‘ Mueseler,” 
** Harsant,” &c., cause explosions in a space of time rarely 
exceeding five seconds, while the ‘‘ Morgan” lamp has 
been placed in every conceivable position in relation to 
the apparatus without failing. The large flame of the 
‘* Morgan” lamp, which is little if anything short of a 
sperm candle, is to be particularly noticed. A paper by 
the chairman on ‘‘ Hot Blast Stoves” gave rise to a com- 
parison of the relative merits of Whitwell and Cowper 
stoves. Several members expressed an opinion that the 
day of iron stoves has gone by, and that in a very short 
time nothing but brick stoves would be’in general use. 
The consideration of a paper ‘‘ On an Improved Type of 
Vertical Boiler,” by Mr. Marcus Moxham, was postponed 
until the next meeting, owing to the unavoidable absence 
of the anthor. <A paper ‘‘On Endless Rope Haulage, as 
adopted at the Clifton Colliery, Nottingham,” by Mr. 
Hart Huxham, F.G.S., gave rise to a considerable dis- 
cussion. Mr. Huxham explained that, under ordinary 
circumstances, a rope would last from nine to about six- 
teen months; but the one which had been experimented 
upon at the Clifton Colliery had been in use since 1879, 
and still appeared little the worse for|wear. He had re- 
ceived a letter from Mr. H. Fisher, one of the most prac- 
tical colliery engineers in the Midland district, stating 
that there was every prospect that the rope would last 
three years longer, making eight years altogether. The 
discussion was adjourned. 

The Severn Tunnel and the Avonmouth Dock.—A meet- 
ing has been held at the offices of the Bristol Chamber of 
Commerce for the purpose of promoting a proposal for 
the construction of a short line to connect the Severn 





Tunnel with the Avonmouth Dock. The line, if carried 
out, would be between five and six miles in length, and 
would cost about 55,000/.. A resolution was passed to the 
effect that it was essential to the interests of Bristol that 
the line should be made, so that the docks should be 
brought into connection with the South Wales coalfields, 
In the discussion which took place it was urged that the 
line should be made by the Great Western Company. A 
provisional committee was appointed to promote a Bill 
in the ensuing session of Parliament for the construction 
of the line, 


The Cwmpennar Collieries.—Mr. ra, late of Blae- 
navon, has been appointed manager of these collieries in 
the room of Mr. D. Williams, who left not long since to 
undertake similar duties at Dowlais. 


Tramways in the West.—Notice has been given of an 
intended application to Parliament for a Bill to authorise 
an extension of the Weston-super-Mare street tramways, 
and also for a steam tramway and carriage road, thence to 
Clevedon in a nearly direct Tine over a bridge to be con- 
structed over the tidal part of the Yeo. The Parlia- 
mentary notice includes the continuance of the tramway 
from Clevedon through Walton and Weston to Portis- 
head, and it provides for connections with railways, 
sidings to quarries, works, &c. 

New Steamer at Cardif’i—The screw steamer Sparkle 
has been loading a cargo of coal in the Roath Basin, 
Cardiff, for Aden. She is a fine vessel of 2324 tons 
net register, and is the latest addition to the fleet of 
vessels owned by Messrs. H. Briggs, Sons, and Co., of 
— have frequently of late years loaded at 

ardiff. 


Cardiff.—The steam coal trade has been rather easier ; 
at the same time last week’s clearances were of a satisfac- 
tory nature. Business in the patent fuel trade has also 
been fairly good. The demand for house coal has been 
rather easier. Last week’s clearances comprised 141,289 
tons of coal, 1270 tons of patent fuel, and 399 tons of iron. 
From Bilbao there arrived 8007 tons of iron ore. 


Newport.—The steam coal market is considered to have 
slightly improved. Some shippers have been well em- 
»loyed, and prices have been, if anything, slightly tirmer. 
The manufactured iron trade has remained in much the 
same state. Last week’s iron exports amounted to 970 
tons, this total being made up by shipments to Ceara, Kio 
Grande, and Alexandria. Last week’s coal clearances 
were 39,359 tons. From Bilbao there arrived 9010 tons of 
iron ore and 1450 tons came to hand from other sources, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the market 
was unchanged and the feeling was very quiet. No. 3 
g.m.b, f.o.b. Tees was again offered at 36s. 3d. per ton 
prompt delivery, and for delivery over a few months 
36s. 6d. was asked. The volume of fresh business is not 
large. It is satisfactory to notice that shipments con- 
tinue on a fair scale, being 61,900 tons this month against 
66,000 tons last month, and 84,500 tons at the correspond- 
ing time last year. The manufactured iron trade remains 
dull, although a few orders for steamers have been re- 
cently placed in the North of England. This will tend 
to send more work to the rolling mills where short time 
has been the order of the day. Ship plates are quoted 
5l. and angles 4/. 12s. 6d. less 24 per cent. at works, 
Hematite pig iron is a shade firmer at 45s, for Nos. 1, 2, 
and 3 f.0.b. west coast ports. 


Wages in the Iron Trade.—The court of arbitration for 
fixing the wages in the North of England manufactured 
iron trade has been held in Newcastle. A good deal was 
said about the depression of trade and the necessity for 
a reduction of 5 per cent. in wages. On the other hand, 
the — argued that their wages were lower than 
they had ever been before, and if they were further re- 
duced many men in the north would be unable to live and 
maintain their families. As the masters claim a reduction 
of 5 per cent., and the men ask for a like amount ad- 
vance, it is the general opinion that the arbitrator will 
leave wages as they are, in the hope that trade cannot be 
— than it is at present, and may soon be a little 

tter. 


The Steel Trade.—Most of the steel works are fairly well 
occupied just now. There is, however, a great deal of 
difference on the score of profit made at the respective 
establishments, some firms having many advantages over 
others. What everybody inthe Cleveland district desires 
to see, is the introduction of the smaller branches of the 
steel trade. There is still very considerable distress 
amongst the industrial classes in the northern towns owing 
to the general depression in trade. Relief committees 
exist in most of the towns. 


The Coal and Coke Trades.—There is a steady demand 
for all kinds of fuel, and prices are unaltered. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Communication between Goole and York.—It is stated 
that the imperfect railway communication between Goole 
and York is, at the instance of Mr. Creyke, M.P., who 
has been in communication with Mr. Dent Dent, the 
chairman of the North-Eastern Railway Company, 
again engaging the attention of the general manager of 
the company. Though it is felt that the prospects of 
railway traffic just now are not very bright or encourag- 
ing for the construction of such a branch railway, or even 
of a junction, as would facilitate communication between 
York and Goole, it is admitted by the company that 
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Goole isa growing port, which should have greater facili- 
ties than it now enjoys. 


The Electric Light at Cleethorpes.—We believe that the 
directors of the Manchester, Sheffield, and Lincolnshire 
Railway Company have under consideration the sg 
of taking over the electric light at Cleethorpes for the 
purpose of lighting their new promenade. 


The Parkgate Iron Company.—The directors of this 
company have declared an interim dividend of 1/. 10s. per 
share, free of income tax, for the six months ended Sep- 
tember 30, being 10s. less than in the corresponding 
period of last year. They regret that only a part of the 
plant has been employed during the past six months, and 
a moderate amount of work executed at extremely low 
prices. 

John Brown and Co., Limited.—The directors of John 

3rown and Co., Limited, Atlas Steel and Iron Works, 
Sheffield, at a meeting held on Friday, decided to pay, 
on December 23 next, an interim dividend of 2/. per share 
(less income tax) on the —e shares of the company. 
The shares are 100/. each, on which 75/. is paid up. 

Alfreton Water Works.—During the past week some 
further testing of the land adjoining the Lindway reser- 
voir of the Alfreton Water Works has been made with a 
view to the enlargement of the storage area. By consent 
of the owners of land on both sides of the work, testing 
has been done outside the land in the possession of the 
sanitary authority. The result of the trial was to con- 
firm the opinion of the probability of the proposed 
eniargement being comparatively inexpensive. 

New Local Railways.—It is proposed by the Man- 
chester, Sheffield, and Lincolnshire Raitwar Company to 
construct a new railway in the West Riding. ‘The line 
will commence in the parish of Treeton, near Kineton 
Park Station, and terminate in the parish of Chesterfield 
‘‘in a field belonging, or reported to belong to the Duke of 
Devonshire, and in the occupation of Enoch Goodwin.” 
The terminus will be about the centre cf the fence which 
divides that field from Brewery-street. The parishes and 
townships which the line will traverse are Treeton, Ulley, 

3rampton-en-le-Morthen, Aston-with-Aughton, Tod- 
well, Thorpe-Salvin, Wales, Harthill - with - Woodall, 
otherwise Harthill, Killamarsh, Beighton, Eckington, 
Renishaw, Stareley, Brimington, Whittington, Tapton, 
Newbold, Dunston, and Chesterfield. 


Failure of the Rotherham Water Supply.—The Rother- 
ham corporation have restricted the supply of water to 
the town to one hour per day. They now purpose to 
obtain water at Dalton, which will give an additional 
daily supply of 350,000 gallons. Towards this movement 
a deputation has proceeded to London to consult Mr. 
Mansergh, the engineer to the waterworks. It is feared 
unless more expedition is decided upon, the trade of the 
town and the health of the inhabitants will be seriously 
affected, as at the present time there isa good deal of fever 
and measles in some parts of the borough. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
very strong last Thursday forenoon, and prices at one 
time touched 44s. cash, but in the afternoon the early gain 
was lost, and prices closed as on the previous day. 
Transactions were reported in the morning at from 48s. 7d. 
up to 44s. cash, also at 43s. 64d. up to 44s. 1d. one month 
fixed, the market closing with sellers at 44s. cash and 
44s. 2d. one month, and buyers near. In the afternoon 
business was done at 43s. 10d. down to 433. 9d. cash, and 
the close was sellers at 43s. 7d. cash, with buyers at 
43s, 6d. Saturday’s market was dull in the morning, and 
cash prices declined te 43s. 4d. ; subsequently, however, 
there was a recovery, and prices at the close were 4d. per 
ton over those ruling at the close on the previous day. 
On the whole there was an advance of 14d. per ton, and 
the fluctuations over the week extended to 1s. 14d. per 
ton. There were transactions during the forenoon at 
43s. 5d., 43s. 4d., and up to 43s. 64d. cash, and at the 
close sellers were asking the top price, and buyers offered 
3d. per ton under, Business was reported in the after- 
noon at 43s. 7d., 43s. 64d., and up to 43s. 74d. cash, the 
close being buyers at the last-named price, and sellers 
near. The warrant market was dull on Monday, chiefly 
in consequence of discouraging reports just received from 
New York regarding the condition of the iron trade in 
America, and prices declined 4d. per ton. Business was 
transacted during the forenoon at 43s. 6d. cash, sellers 
remaining at that price, and buyers at 1d. per ton less. 
Transactions were reported in the afternoon at 43s. 6d. up 
to 43s. 74d., and down to 43s. 34d. cash, with sellers at the 
close at 43s. 3}d. cash, and 43s. 5d. one month, and 
buyers near. Yesterday’s warrant market was a little 
uncertain, but the closing prices were the same as those of 
the previous day. The forenoon rates ranged from 
43s, 2d. to 43s. 4d., and back to 43s. 24d. cash, the close 
being sellers at 43s. 3d., and buyers offering 4d. per ton 
lower; and in the afternoon the prices were 43s. 3d., 
43s, 24d., and 43s. 3d. cash, and 43s. 44d. and 43s. 5d. one 
month, and at the close there were buyers at 43s. 3d. 
cash, and 43s. 5d. one month, with sellers at 4d. per ton 
higher. Business was done this forenoon at 43s, 3d. to 
43s. 5d., and back to 48s. 4d. cash, with sellers at the 
close asking 43s. 4d. cash, and 43s. 6d. one month, and 
buyers at 4d. per ton less, There was an easier market in 
the afternoon, and transactions took place at 43s. 34d. 
down to 43s, 24. cash. The market is in a restless and 
unsettled condition, while an air of suspicion seems to 
pervade the trade, owing to the uncertainty amongst the 
operators as to the course that the trade is likely to take 
in the immediate future, that being in great measure 
attributable to the oversold state of the accounts, Sharp 





fluctuations in prices have been the rule in the market 
over most of the past week. On account of the want of 
confidence that prevails a very little buying creates a 
smart rise in prices, and a very little selling is attended 
with a considerable fall ; and the state of the trade is 
such that dealers incline more to sell than to buy. The 
public continue to hold aloof, and consequently busi- 
ness is confined to members of the trade, who, as a 
rule, only buy to cover oversales. The outlook as regards 
the legitimate demand does not improve, and very few 
fresh orders are being received from America or the 
Continent, or other places abroad, or from consumers at 
home. Shipping iron remains somewhat steady, and 
prices are almost unchanged, though in the case of some 
onde slight concessions are being made. The number 
of blast furnaces in actual operation remains at 95, as at 
last report, the number blowing a year ago being 101. 
There is some talk as to the likelihood of some more being 
blown out, but nothing of definite character is known on 
the subject by the outside public. Last week’s shipments 
of pig iron from all Scottish ports amounted to 6935 tons, 
as against 6678 tons in the preceding week, and 9617 tons 
in the corresponding week of last year. They include 
894 tons to the United States, 100 tons to Canada, 109 tons 
to South America, 170 tons to France, 1400 tons to Italy, 
914 tons to Germany, 100 tons to Russia, 480 tons to 
Holland, 280 tons to Belgium, and lesser quantities to 
other countries. The stock of pig iron in the public 
warrant stores stood at 579,863 tons yesterday afternoon, 
as compared with 579,925 tons yesterday week, showing a 
decrease for the week of 62 tons. 


First Voyage of the ‘‘Umbria.”—The new Cunard 
liner Umbria, recently built and equipped by Messrs. 
John Elder and Co., has to-day completed her first round 
voyage toand from New York. She left that port at 
9 a.m. this day week, and passed Brow Head at 5.50 this 
morning, thus making her homeward passage, from land 
to land, in 6 days 10 hours 20 minutes. It is evident 
that she is destined to become of even greater swiftness 
than the Alaska and the Oregon. Mr. A. D. Pryce- 
Douglas, the engineer manager to Messrs. John Elder 
and Co., went out to New York with the Umbria. 


The Edinburgh Suburban Railway.—Though the cross- 
over bridge at the Waverley Station and some other 
engineering work is not yet finished, it was definitely 
arranged yesterday that the Edinburgh Suburban Rail- 
way should be open for passenger traffic on the date 
originally fixed, the Ist of December. Goods trains have 
been travelling over the line since the lst of November 
to the great relief of the traffic at the Waverley Station. 
The passenger time-table, which has been arranged, pro- 
vides for a train running every hour of the day each way, 
so that practically a half-hourly service from morning till 
night will be given. The trains will call at all the stations 
on the line, seven in number, and these trains from Edin- 
burgh by the “outer circle” will have fair connections 
throughout the day with trains to and from Glasgow. 
Forty minutes are allowed for the round; and with a 
margin of twenty minutes in the hour to spare, it is anti- 
cipated that there should be no delay in the starting of 
these circular trains. The two trains will be made up of 
first and third-class carriages and will be fitted with the 
latest improvements. This service bids fair to become 
highly popular amongst the residents of the southern 
suburbs, 


Trade at Kirkcaldy.—The engineering trade at Kirk- 
caldy is still dull. At two of the foundries, however, a 
considerable number of hands are at work, while at 
another an order has just been received for the construc- 
tion of a lot of sugar-mill machinery. There is a prospect 
of the Whytebank Engine Works being re-opened soon, 
and likewise the shipbuilding yard at Kinghorn—negotia- 
tions with that object in view being, it is reported, now 
almost completed. The premises just mentioned belonged 
to the firm of Messrs. John Key and Sons, whose bank- 
ruptcy took place some time ago, 


Expected Admiralty Order for the Clyde.—It is stated 
that at the least two designs for warships have 
been forwarded from Clyde shipbuilding firms to the 
Lords of the Admiralty for inspection, in the hope that the 
Government may see fit to place some orders for such 
vessels in this great centre of the shipbuilding industry. 
One of the designs is said to be for a sort of combination 
of the type of the Nelson and Northampton (built, respec- 
tively, by Messrs. Elder and Co. and Messrs. R. Napier 
and Sons), and that of the Esmeralda (recently built by 
Sir William Armstrong, Mitchell, and Co.), about 450 ft. 
long, with enormous engines to work up to something 
like 15,000 horse-power. The other is understood to be 
of the Leander and Phaeton type (lately constructed for 
the Admiralty by Messrs. Napier and Sons), having 
steaming power sufficient to give a speed of 20 knots per 
hour, and to carry a large number of light guns. 


Wick Harbour.—The Wick Harbour Board have all but 
completed arrangements with the Public Works Loan 
Commissioners for a loan of 50,000/., to aid in carrying 
out a scheme of harbour improvement and extension. 
The latest phase in the negotiations was the presentation 
of a draft bond to be signed by the members of the 
Board, in which they were asked to give personal security 
for the sum of 100,000/., that the money so obtained 
would be applied to the construction of the works shown 
on plans which had been approved of by the Board of 
Trade. Being a movable body, the members demurred 
to become personally responsible for the application of so 
large a sum of money, in the expenditure of which they 
might have no voice. This view of the matter was placed 
before the Loan Commissioners, who agreed tg restrict 
the bond to 14,000/., as security for the first instalment of 
the loan, which is to be 7000/. Ata special meeting on 
Saturday, the members of the Harbour Board present, 





with one exception, consented to sign the bond on the 
conditions submitted by the solicitor of the Loan Com- 
missioners. It was atthe same time decided to accept the 
offer of Messrs. Fleming and Ferguson, Paisley, to con- 
struct a dredger at a cost of 7900/. 





FOREIGN AND COLONIAL NOTES. 

New Zealand Railways.—There has been a good deal of 
discussion of late with reference to the route of the New 
Zealand North Island Railway, which is to connect Auck- 
land with Wellington. Two routes have been proposed. 
Both routes run together for about fifty miles, from Te 
Awamutu, the present terminus of the line from Auck- 
land. One, which is known as the central route, passes 
by the western side of Lake Taupo, and joins the ine to 
Wellington at Marton. The other takes a westerly direc- 
tion, and joins the Taranaki line at Stratford, at the back 
of Mount Egmont. On both routes the land is said to be 
of excellent quality. Theré is nodoubt that the construc- 
tion of this trunk railway through the North Island is 
one great work which lies before the colony at present. 


Bridge Building on the Baltimore and Ohio Railroad.— 
A bridge now building over the Brandywine on the out- 
skirts of Wilmington, for the Philadelphia branch of the 
Baltimore and Ohio Railroad, will be a structure of great 
strength. There are five massive piers, three of which 
will be 82 ft. high. The other two will have a height of 
40 ft. At the base they are each 37 ft. 7}in. long, and 
have a uniform width of 14 ft. 74in. At the top they are 
32 ft. long, including the coping, and 8 ft. wide. In each 
pier there are four through stones 10 ft. long. The other 
blocks are also huge. The ironwork will be 26 ft. above 
the stone coping. The longest span will be 164ft. The 
entire length of the bridge will be 874 ft. 


Elevators for the Canadian Pacific Railway.—The Mon- 
treal Terminal Company, which will build some elevators 
for the Canadian Pacific Railway, will have a capital of 
500,000 dols., on which the Canadian Pacific Company 
guarantees an interest of 7 per cent. per annum. The 
Canadian Pacific Company will also buy the elevators 
after ten years at 5 per cent. advance on the cost. Two 
elevators will be ready by next spring. 


Locomotives on the Northern Pacific Railroad.—At the 
close of June, thisyear, the Northern Pacific Railroad Com- 
pany owned 391 locomotives, as compared with 289 at the 
close of June, 1883; 158 at the close of June, 1882; and 104 
at the close of June, 1881. The length of line in operation 
upon the system at the close of June, 1884, was 2547 
miles, as compared with 1701 miles at the close of June, 
1883 ; 1296 miles at the close of June, 1882; and 754 
miles at the close of June, 1881. 


Gas at Paris.—The revenue of the Parisian Company 
for Lighting and Heating by Gas amounted in the first 
nine months of this year to 1,953,090/., showing an in- 
crease of 23,305/., or 1.21 per cent., as compared with the 
corresponding period of 1883. 


Spanish Locomotive Building. —A locomotive built at 
Valence has just been brought into use at Spain. Hitherto 
all the locomotives required in Spain have been imported. 


German Railways.—Prince Bismarck has prepared a pro- 
ject to be laid before the Reichstag in its coming session 
for the purchase, by the German Empire, of all the rail- 
ways now owned by the different federal governments, 
and for the centralisation of the administration thereof in 
Berlin. It is stated that the governments of Bavaria, 
Wurtemburg, and Saxony oppose this scheme. 


Artesian Wells in New South Wales.—An artesian flow 
of water has been met with by a New South Wales 
Government boring party, near Breakfast Creek, a locality 
about six miles up the Nepean from the railway crossing. 
The engineer has reported to the superintendent of 
drills, that since the date of his last report about the 
water struck in the |bore, the stream ceased to flow 
higher than the surface, but recently, at a depth of 
365 ft. it started to flow again, rising 5 ft. above the sur- 
face and flowing at the rate of 100 gallons per hour. 


Melbourne Harbour Trust.—Some questions having been 
asked in the Legislative Assembly of Victoria as to the 
expenditure of the Melbourne Harbour Trust for plant, 
&c., outside of the colony, that body has prepared a 
return showing that the amount which has been spent on 
plant, &c., in England, is 122,524/., while the Trust spent 
for plant in the colony 140,896/., for work 387,564/., and 
for timber 51,536/. 








THE Boston ELEctTRIcCAL Exurtpition.—An Electrical 
Exhibition will be held in Boston, U.S.A., in the fair 
building of the Massachusetts Charitable Mechanics’ 
Association, from November 24 to January 3. 





MEssrs. MERRYWEATHER AND Sons’ WorkKS.—During 
the past_week a trial has taken place at the works of 
Messrs. Merryweather and Sons, of two of the most 
powerful steam fire engines in the world, constructed for 
the corporation of Liverpool. Steam was raised in the 
boiler of No. 1 engine (which indicates 100 horse-power) 
in 94 minutes, and the steamer was tested for its fire- 
extinguishing powers. A jet was thrown 300 ft. with 
great force, the engine being capable of working twelve 
streams simultaneously. A satisfactory trial has also been 
made of one of the fifteen steam tramway locomotives 
now being constructed for the North London Tramways. 
These engines have cylinders 74in. in diameter by 12 in. 
stroke, and are each capable of drawing three loaded cars 
at a speed of eight miles per hour, and at a working cost of 
30 percent. less than horse-power. It is expected that 
the whole of these engines will be running in the course of 
the next two months, 
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MULTIPLE BOILER EXPLOSIONS. 


Tuat several boilers in a group should suddenly 
burst and fly off together without a moment’s 
warning is to say the least of it rather startling, 
and to many minds doubtless appears somewhat 
mysterious. Like most other mysteries, however, 








the phenomena in question resolve themselves into 
very simple elements when the facts of the case come 
to be carefully analysed, and the recent boiler explo- 
sion at Bilston, to which we briefly referred in our 
issue of the 14th inst., and further particulars of 
which will be found in another column, offers no 
exception to the rule in this respect. In fact it 
may be taken as a very typical case of what usually 
occurs in such disasters. In this case three plain 
egg-ended boilers in a range of ten set side by side 
exploded to all appearances simultaneously and 
scattered their fragments all around. 

It is easy to understand that to the untrained 
observer who judges only from general results, the 
fact that the boilers were almost new, that no 
wasting of the plates was visible, and that at the 
time of the explosion the boilers which burst were 
working in conjunction with five others alongside 
which remained uninjured, may present itself asa 
puzzle by no means easy to solve. To the trained 
expert, however, accustomed to investigate such 
phenomena, the disaster did not present much 
difficulty of explanation, and was comparatively easy 
to diagnose. 

A careful examination of the fragments revealed 
the fact that in one’boiler, and in one only, was 
there a longitudinal rent, while to the skilled eye 
it was at once apparent that the plates at this part 
had been very severely overheated, and on plotting 
the position of the rent it was found that it had oc- 
curred just at the part which would be overheated in 
the event of the level of the water in the boiler get- 
ting toolow. Further consideration showed that it 
was not probable the shortness of water had been 
brought about by evaporation in the ordinary way 
in consequence of the attendant neglecting his 
feed supply, but that the level had been in all pro- 
bability lowered very rapidly from some cause or 
other, and the evidence of Mr. Marten and Mr. 
Ramsey at the inquest showed, we think, that the 
most probable explanation of the loss of water was 
that the leakage had occurred at a defective joint 
in the blow-out pipe. 

The fact that a portion of the blow-out pipe on 
this boiler was made of wrought iron, while those 
of the other two were of cast iron, enabled it to be 
identified as the middle boiler of the three which 
had burst. The evidence, therefore, showed clearly 
that in the case of No. 2 boiler at least, the explo- 
sion was due to the water level in the boiler getting 
too low, whereby the plates had become overheated 
to so great an extent that they were rendered too 
weak to withstand the ordinary working pressure. 
The question then arises, What caused the explo- 
sion of boilers Nos. 1 and 3? An examination 
showed there were no signs of shortness of water 
in either of them, nor had they failed longitudinally. 
In each case the rents occurred at the ring seams, 
the boiler on the left being divided into two frag- 
ments, and that on the right into three. The ex- 
planation suggested by the scientific witnesses at the 
inquest was that boilers No. land No. 3 were burst 
in consequence of the violent shock to which they 
were subjected on the explosion of boiler No. 2. 
The reasons which make this explanation conclusive 
will we think be more evident if we briefly consider 
the strains to which such boilers as the ones in 
question are liable in ordinary work. 

Although the plain cylindrical externally fired 
boiler doubtless possesses some advantages over the 
internally fired one of the ordinary Lancashire or 
Cornish type generally used—such for instance as 
simplicity of construction, and consequent lower 
first cost, increased grate surface whereby inferior 
quality of fuel may be burnt, greater facility for 
cleaning out, and the ease with which it may be 
taken down a pit and built up underground—still 
it would be idle to deny that it has not counter- 
balancing disadvantages, and is called upon to bear 
strains in ordinary work from which the internally 
fired Lancashire or Cornish boiler is free. The 
action of the fire, for instance, in heating the lower 
half af the shell while the upper half is only heated 
to the temperature of the steam, leads, in the first 
place, to severe straining, and causes the ends to 
curl upwards. This action is much aggravated when 
the water with which the boiler is fed is of a dirty or 
sedimentary character, as the mud or scale natu- 
rally settles on the bottom at the very part on which 
the flames play with the greatest intensity. Again, 
when the feed water is introduced it falls to the 
bottom on account of its greater specific gravity, 
and cools a strip of plating from end to end, causing 
it to contract. This contraction is resisted by the 
portions of plating along each side, which are not 





cooled, so that a shearing action is set up whereby a 
heavy strain is thrown upon the ring seams of rivets, 
and we have frequently known boilers of this class 
to explode in consequence of a sudden steam rip 
starting at the ring seams of rivets in this way. 

Bearing these facts in mind, therefore, all mystery 
in connection with the Bilston explosions vanishes, 
and it is easy to understand how the shock conse- 
quent on the bursting of No. 2 boiler from shortness 
of water should have so severely strained the adjoin- 
ing boilers on each side of it that they exploded in 
turn. A reference to the plan of the exploded 
boilers, which we give on page 504, will show 
that the circumferential rents in the ‘two outside 
boilers occurred at the part which would be called 
upon to bear the greatest effect of the blow conse- 
quent on the bursting of the middle one. There 
would in reality be two, if not three, explosions, 
but the interval of time between each would be so 
short that they would appear to be simultaneous 
rather than successive. 

The explosion at Bilston is not the first instance 
in which several boilers have burst together, though 
happily the occurrence of these disasters is some- 
what rare. From the printed reports of the chief 
engineer of the Manchester Steam Users’ Associa- 
tion, it appears that this is the tenth compound 
boiler explosion which has been recorded in the 
United Kingdom since the year 1862. The last 
occasion on which a disaster of this kind occurred 
was in March, 1879, when six boilers, all of the 
plain egg-ended externally fired class, went off to- 
gether. In that case one of the boilers was ripped 
into a great number of pieces, which were scattered 
around in all directions, while each of the other 
five were only divided into two or three pieces at 
the ring seams of rivets, and the fragments were 
simply shot fore and aft. Investigation showed that 
in the case of the boiler which was torn into a great 
number of pieces the outlet for the steam had been 
plugged, in consequence of which the pressure had 
gone on accumulating until the shell gave way, the 
shock consequent on the explosion being so violent 
that the five other boilers set alongside also gave 
way. Another very similar explosion to this 
occurred at St. Helen’s in 1872, when three boilers 
of the plain egg-ended type failed in consequence 
of the outlet of one of them being stopped with a 
wooden plug. On looking over the list of these 
compound explosions given in Mr. Fletcher’s re- 
ports, it appears that in no less than six out of the 
ten cases recorded the boilers were of the plain 
cylindrical type fired externally, a fact which would 
seem to show that boilers of this class possess 
elements of danger that are hardly shared by those 
of the internally-fired description. Had the boilers 
at Bilston, for instance, been of the Lancashire or 
Cornish type, the occurrence of shortness of water 
would in all probability not have involved anything 
more serious than a collapsed furnace crown. The 
damage would have been confined exclusively to the 
boiler in question, and would certainly not have re- 
sulted in the bursting of two others alongside. 

We may just add in conclusion that the Bilston 
explosion enforces still more upon steam users the 
importance in dealing with steam boilers of care- 
fully considering every detail in their design and 
equipment. The shortness of water was in all pro- 
bability due to leakage at the joints of the blow-out 
pipe, which was concealed and bound fast, instead 
of being open, and free to move with the boiler, 
while the disastrous consequences would have been 
averted had the boiler been furnished with a reliable 
fitting for giving warning in the event of the water 
level falling too low. With the high pressures now 
in vogue a steam boiler cannot be too well equipped 
to begin with, nor too vigilantly watched when set 
to work. 








THE ELECTRIC LIGHTING COMPANIES. 


Just two years ago the electric lighting com- 
panies were besieging the Board of Trade for pro- 
visional orders, and were dividing the country 
among themselves, much as the Israelitish band 
under Joshua parcelled out the promised land before 
they set foot in it. Every large town which was 
not defended by a too powerful municipality, was 
awarded to one or other of the companies, while 
London, with its many centres, was more or less 
equitably divided among several of the principal. 
The process was not without its expense, but at a 
time when investments at 4 per cent. were most 
difficult to find, it was considered worth while to 
risk a good deal to obtain possession of a monopoly. 
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And, in spite of all sophistical disguises, the posses- 
sion of a provisional order does confer a monopoly ; 
it gives the holder the right to use the ratepayer’s 
streets in which to lay his mains, and unless he 
flagrantly abuses his privileges, it defends his pos- 
sessions against all competition. The very eager- 
ness which companies displayed in obtaining these 
rights, and the alacrity with which they spent their 
slender stock of cash for the purpose, showed the 
great value that was attached to them by the 
applicants. And yet, after two years, there has 
been nothing effected, except the erection of an 
insigniticant installation at Colchester. The schemes 
all ended in wind, and nothing more, for the 
walls of the modern Jericho do not fall before 
the blasts of rams’-horns, however energetically 
they may be blown. The struggle for existence 
which besets the early years of every new movement 
cannot be carried on energetically without ample 
resources, and those which were at one time fairly 
abundant, had been foolishly squandered in the case 
of the electric light. Millions had been obtained 
and divided between sanguine inventors and astute 
promoters, and when the time for action came it 
found the companies without capital and the public 
without confidence, and nothing could be done. 

After a long pause the electric lighting interests 
are again bestirring themselves, and, as we men- 
tioned last week, they have had an interview with 
Mr. Chamberlain to try and get from him a modifi- 
cation of the conditions under which district light- 
ing must be carried out. As matters now stand, 
the municipal authorities have the option of buying 
the entire plant and business of a district lighting 
company at the end of twenty-one years, or at the 
end of any succeeding term of seven years, at its 
net valuation, free of all compensation for goodwill, 
compulsory purchase, and the like. The companies 
argue, with great show of justice, that this entirely 
ties their hands, that the public will not risk their 
money upon such terms, and that a most promising 
industry is thus being strangled by Act of Parlia- 
ment. In their interview with the President of the 
Board of Trade they met with as favourable a recep- 
tion as they had any reason to expect. Mr. 
Chamberlain was firm upon the point that no endur- 
ing monopoly should be created, but in other re- 
spects he showed a conciliatory attitude. He said 
‘* He would admit at once that if they were to dis- 
cuss the methods, they were fairly open to recon- 
sideration. He should say that in the 27th clause 
the object of the Committee was that, while the 
community should be enabled to resume this mo- 
nopoly at any moment after the twenty-one years, 
it should do so on terms which would, at all events, 
fairly recoup the undertakers for all legitimate out- 
lay. It might be that the terms of that clause did 
not carry out that object, and if the deputation 
were of that opinion, he could only say that, if they 
would draw up such a modification of the clause as 
in their opinion would satisfy those conditions, he 
would take care that it had the fullest considera- 
tion. But he was bound to say frankly that he 
could not give any support whatever to a plain 
proposal that the whole of that clause should be 
repealed. He did not think the local autho- 
rities of the country would assent to any proposition 
of that kind, and he could not think that Parlia- 
ment, which had shown itself hostile to the creation 
of those great monopolies, would allow a new one 
in the case of electric lighting, unguarded by any 
such limitations as those which they had sought to 
impose. Some kind of. limitation they must take 
to be an absolute necessity, and the only question 
to consider was whether the limitation imposed was 
a limitation which unfairly restricted the progress 
of ‘the industry, and which, therefore, might be 
properly altered as to its details.” 

It thus remains for the companies to make a pro- 
position that will be fair both for them and the 
public. They have reason to be thankful for the 
delay which the Act has imposed upon them, for if 
their hands had not been tied the financing of 
patent rights would long ago have been succeeded 
by the financing of provisional orders, and the 
stigma attached to electric lighting shares would, if 
possible, have been deepened. Many of the com- 
panies have seemed to think that the public might 
be eventually induced to come to their aid under the 
existing arrangement, and so they have asked for 
extension of time and kept the orders alive as long 


as possible. Now that this has come to an end they | 





plenty would be forthcoming, if only the public 
could be assured that scientists and engineers were 
agreed as to the practicability of establishing on a 
sound basis some of the systems which have been 
introduced during the last two or three years, 
whereas it is an open secret amongst investors that 
great differences of opinion exist, and that experts 
who have most fully considered the matter are con- 
vinced of the utter impossibility of making any 
one of the present schemes a success, either com- 
mercially or otherwise. 

The electric light companies are in far too great 
a hurry to bring their wares to market, and seek to 
organise great schemes when they have never tried 
small ones. It is difficult to point to more than 
very few installations of 1000 lights, and yet they 
complain that circumstances will not permit them 
to fling themselves headlong into projects requiring 
100,000 lights. It is to be hoped that Mr. 
Chamberlain will not accede to any alteration of 
the 21st clause that will open the doors to another 
rush of speculation. It may be that the infant 
industry is badly repressed, but the early precocity 
which it displayed quite justifies strong measures. 
The community can live happily for another five 
years without district lighting, and at the end of 
that time there will be a great store of experience 
accumulated to work upon. The demands of private 
users will have caused the construction of dynamos 
of large size, and the elaboration of a system of 
canalisation, which will serve as the basis for a 
wider distribution. By that time, also, the cost of 
the electric light will be settled definitely, and 
perhaps, also, it may have been reduced. As long 
as it is double the price of gas, as at present, it 
can only be the luxury of the rich. 

The deputation called Mr. Chamberlain’s atten- 
tion to two other of their grievances, the first being 
that they are obliged to lay mains all over their dis- 
tricts, and to supply all who ask, and the second 
that they must charge solely by meter. Both 
these might well be modified for a term at least. 
The difficulty of earning a profit will, on the most 
favourable assumptions, be sufficiently great with- 
out the unnecessary expense of laying mains in 
all the back streets, and as for the meter, such a 
thing does not exist, and therefore some other 
methods of arriving at a fair price must be devised. 








OUR IRONCLAD NAVY. 


TuE state of our ironclad navy, its efficiency and 
its strength, as compared to that of other nations, 
especially of France, has been ably discussed for 
some time past, and the theories on naval tactics 
held by our most experienced naval officers, have 
been published in connection with the above sub- 
ject. It has been the custom to estimate this rela- 
tive strength by making tables, in which the thick- 
ness of armour and the number and weight of 
guns, are the sole test ; accordingly, we usually fine 
one of our ships bracketted with one, somewhat 
similar in this respect, belonging to France or 
Italy, or perhaps some other power, the result 
proving invariably that our Navy is not sufficient 
either in respect of armour and guns, or in number 
of ships. According to these tables all our best 
vessels entered in our Navy List are available in the 
hour of need, and might be sent to the Mediter- 
ranean at a short notice. Is this a fair way of esti- 
mating? We always have several of these vessels 
on our foreign stations, usually as flagships, and so 
far from being available at home in the event of 
a war, they would be insufficient to protect our 
colonies, and other ironclads would have to be 
sent out to assist them, thus further reducing the 
number of vessels available for home service. Nor 
is any account taken of the vessels lying in our 
dockyards, which have been dismantled and are 
awaiting their turn for being rendered fit for ser- 
vice ; when all these deductions are taken into ac- 
count, it would be found that we could not add 
more than five or six ironclads to the existing 
Channel and Mediterranean squadrons combined. 
This then should be taken as the available strength 
of our Navy, and what is it when compared to that 
of France? Our coastguard vessels are, for the 


/ most part, old and obsolete, but they would not be 


available, even if they were ever so good, for our 
harbours and shipping would require protection. 
It therefore appears that our Navy is very defec- 


attribute their non-success to the influence of legis- | tive in numerical strength, and the lists and tables 


lation. 
they have yet struck the chief reason. 





We very much doubt, however, whether | alluded to above prove that it is equally unsatis- 
Money in! factory in respect of armour and guns. 








There is another source of weakness which is 
still more serious, which is seldom alluded to. It 
is the low rate of speed under steam of all our 
heavy modern ironclads, which will, in future wars, 
take the place of the old line -of- battle ships. 
Nothing need be said about the earlier ironclads 
with thin armour and small guns, for although their 
speed is still more defective, they are obsolete, and 
would have little influence in deciding the fate of 
a naval war. All the hard fighting will be at first 
between fleets composed of the heaviest ironclads, 
and the destruction of one or other of the fleets 
will practically settle the matter as to the supremacy 
of the sea. 

So far, the relative strength of fleets has been 
considered under two heads alone, viz. : numerical 
strength of first-class fighting ships, which our 
Navy list shows to be in our favour, but whether 
actually so or not, in the event of a war, when 
only available ships are taken into account, is 
quite another matter; and, secondly, the relative 
strength, taking ship for ship, and considering 
only the armour and guns as a test of strength ; 
in this latter comparison we are at a great disad- 
vantage. The element of speed has never been 
properly considered, but it is indeed most im- 
portant, and should never have been overlooked, 
yet in this respect we are completely at the 
mercy of our enemies. With respect to cruisers, 
whether ironclad or not, all parties agree that 
speed is a most important element in the con- 
struction and design of the vessels; it is abso- 
lutely necessary in order to overtake the fast mer- 
chant vessels and cruisers of an enemy, and naval 
ofticers consider it so important in ‘* single combats” 
that they are willing to forego a certain amount of 
‘*handiness;” why then so totally ignore speed in 
the heavy ironclads ? 

No person who has any knowledge of our own 
vessels and those of our foreign neighbours will hesi- 
tate as to our inferiority as regards the speed of our 
heavy ironclads. Some may quote the Alexandra, 
with her sixteen knots, but she is a nondescript 
kind of vessel with what is now considered too thin 
armour for fleet actions, and small broadside guns, 
besides a mass of rigging, yet she is unnecessarily 
heavy for acruiser ; she is, in fact, hardly the type of 
vessel under consideration, whether or not she can 
steam sixteen knots. The Devastation is rather the 
class of vessel by which great naval battles will be 
settled in future, with heavy armour and few heavy 
guns, whether they are mounted in turrets or bar- 
bette being a matter of constructive detail. She may 
be said to have been the first of the class, and her 
speed of about twelve knots on the measured mile, 
with the best hand-picked coal and firemen pro- 
curable, has not been exceeded by her successors, 
although some have fallen far short of this. Never- 
theless, in spite of this speed, which about equals 
the cruising capabilities of many foreign vessels of 
this class, and is far exceeded by others, eminent 
naval officers propound theories on naval tactics 
on the supposition that we are able to compel an 
engagement with an enemy whenever we please, 
and on such terms, too, as may seem most desirable 
for us, without in the least taking the inclination 
of our enemies into consideration. And what may 
seem still more extraordinary, they propose all 
sorts of defensive armour against torpedoes, which 
will still further reduce the speed of our vessels, 
and at the same time advocate the construction of 
vessels to suit one particular system of attacking 
our enemies, quite forgetting that they will attack 
us in our weakest part or leave us alone ; and we 
must fight them as they please, or not at all. 

To illustrate some of these theories, some papers 
recently published in a contemporary may fairly 
be taken. First of all the ‘‘ram” is considered the 
most powerful weapon, and the fleet is arranged in 
various ways, in order to make this most available 
for offence. ‘‘End-on” ramming is advocated, 
and in order to do this most effectively it is pro- 
posed to build vessels with most powerful rams, to 
a certain extent sacrificing the efficiency of other 
parts. Now suppose that two vessels are opposed 
to each other, and that ours has one of these most 
powerful rams, the commander of the other ship 
will not be such a fool as to run his nose against 
it, thus entailing his own certain destruction, when 
he is able, by his superior speed, to take any posi- 
tion he pleases; he would rather avoid being 
rammed and attack some weaker part of our vessel, 
or not fight at all, should he deem that the chances 
of success are not in his favour. Next, suppose that 
the enemy has as powerful a ram as ours, and both 
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vessels were to attempt end-on ramming, which is 
highly improbable. In the first place his superior 
speed will give him an immense advantage, for 
if the two vessels are equally strong and heavy 
the faster vessel will necessarily destroy the 
other; next, suppose the speed of both vessels 
equal, both vessels would have their bows crushed 
in and their fore compartments filled, whether the 
spurs entered their opponent’s bows or not, and 
both vessels would be so strained by the force of the 
collision as to be unfit for further service, even if 
they did not sink. On the whole no certain advan- 
tage would necessarily accrue to either party, and 
therefore it is not at all probable that two captains 
would be willing to risk the destruction of their own 
vessels on these terms, and without the consent of 
both parties end-on ramming is impossible. 

As to manceuvring a fleet in order to enable the 
vessels composing it to ram the bows of the oppos- 
ng ships at an obtuse angle, it may be done with 
advantage on paper, but nowhere else, for on con- 
sideration it is evident that a true and exact know- 
ledge of the speed of all the vessels is indispensable 
to insure success, where the difference of two or 
three seconds, represented by afew feet, makes the 
difference between ramming and being rammed ; in 
other words, between defeat and victory ; besides, 
the smoke froma few guns would greatly enhance 
the difficulty. 

These theories, like most others propounded, 
take it for granted that both admirals commanding 
the fleets hold the same views as to ‘‘ naval tactics,” 
which is highly improbable ; or that our fleet is able 
to compel an action on the terms which suit us best ; 
for this superior speed is indispensable. But the 
superior speed is with the enemy, and instead of 
making theories, as to how we will attack them, we 
had better consider the best defence. 

Some may say, suppose both fleets intend to 
decide the day by a great naval battle ; even then 
the admiral with the faster vessels will have a great 
advantage by being able to refuse to fight at a dis- 
advantage, by waiting for a more favourable oppor- 
tunity, which his superior speed will enable him to 
do, whilst the slower fleet must fight when attacked, 
for no escape is possible. There is another contin- 
gency far more probable, viz., that it will not suit 
the enemy to risk everything in one great battle, 
in which case our fleet has not speed enough to 
overtake the enemy, and compel a general action. 

Imagine, for instance, a war with Italy. This 
country has a few old broadside ships, which need 
not be considered. Soon five or six of their new 
type of ironclad will be completed, with a speed of 
from fourteen to eighteen knots, and 21 in. steel 
armour, with four 100-ton guns each, besides in 
some instances a few broadside guns of lesser 
calibre. The only vessel we have that would bea 
match for any one of them is the Inflexible, and 
even she, with all her complication of machinery, 
would not have a shadow of chance against two of 
them. In such a case our Mediterranean fleet 
would have to keep together for mutual protection, 
lest they should fall in with these powerful vessels, 
when escape would be impossible, having neither 
speed to run away. nor being a match for fighting ; the 
result would be that our boasted Mediterranean fleet 
would command a little piece of water extending 
no further than the range of its guns. On the 
other hand, the Italian ships might disperse without 
the least anxiety as to the result, for we have no 
vessel that could overtake them and then fight 
them when caught, yet they could catch any of our 
vessels with ease and destroy them in detail. As 
for the Inflexible, she might well, in such a war, 
be classed with Malta and Gibralter, and so far as 
destroying the enemy’s ships is concerned, would 
be as useless, for they would keep out of her way, 
while a ten-knot ship, however handy, cannot over- 
take another that steams fourteen. 

It is most important that something be done to 
remedy this glaring defect in our Navy ; it is very 
easy to say that building an enormous ship is like 
carrying too many eggs in one basket, or some may 
say they cost too much money ; but if, without consi- 
derable additions, our existing navy is useless, all the 
money hitherto spent is wasted to no purpose. As 
to expense, the Inflexible cost nearly a million and 
a half, with all her absurd complication of machi- 
nery, and for the same money two vessels like the 
Duilio, but with more speed, might have been 
built, if only the Admiralty could be taught to 
construct vessels in the only way that private 
firms can co business, well and at a reasonable cost. 

When the Italian Government commenced the 





Duilio, which was intended to carry 100-ton guns, 
at a time when the heaviest gun in our Navy did not 
exceed 35 tons, the constructive department of 
our Admiralty tried to convince the public that 
the new vessel must necessarily be a failure, but 
the public would not be convinced, so after the 
vessel had been successfully launched, without 
upsetting, as had been predicted, it became known 
that the Inflexible was to be built, but since the 
Duilio had been condemned as too long and un- 
wieldy, our new ship was to be very short, broad, 
and ‘‘ handy.” The result is well known ; our ship, 
built at an enormous cost, was so short, and turned 
so easily, that she could not be induced to go 
straight, and after a short trial was altered on 
account of this defect, at a cost of nearly two knots 
speed. Next, the Duilio had not all the latest 
improvements, and is nothing but a very serviceable 
ship; so our ship is converted into a kind of 
museum for new mechanical inventions, and, with 
all her forty-five engines, required a quarter of an 
hour for loading her guns at the bombardment of 
the forts at Alexandria. She is not by any means 
the only ship in our Navy which cannot steer ; at 
the present time there are unpleasant questions 
being asked about the steering of the Ajax and 
Agamemnon. 

There is no doubt we require more ships, and of 
a better class than those we havenow. What is the 
use of converting our first ironclads, the Northum- 
berland, &c., at a cost of more than a hundred 
thousand pounds each, when after the conversion 
the vessels are no better than before? Three of 
these underwent the nominal improvements of 
having their 6}-ton guns replaced by half the 
number of 12-ton guns, which entailed an altera- 
tion to all the fittings as well as the ports. And 
what the better are they?) Their guns and armour 
were not deemed sutticient to enable them to cope 
with a small modern ironclad, and, after the altera- 
tion, they are just in the same position, and nearly 
four hundred thousand pounds have been wasted. 

Foreigners can get ships built in England as 
good and cheaper than can be done in our large 
naval establishments, and at the same time the 
builders make fair profits ; but they do not waste 
money on useless alterations ; they decide what 
should be done, and do it; and the foremen 
and others have to obey orders and work to the 
designs supplied to them by competent persons. 
There has been plenty of experience in building 
ironclads, and it is possible to prepare drawings of a 
good type of vessel, copies of which should be sent 
to each of our dockyards, with an order to build one 
or more, and have them completed by a fixed date, 
and no excuse should be taken if this time is ex- 
ceeded. The drawing offices might well be used for 
preparing drawings for the guidance of the foremen 
and men, instead of merely making drawings of what 
has been completed, after a host of alterations, at 
enormous cost. Ifthe constructive department is 
unable to prepare suitable working drawings, the 
sooner it is abolished the better, and private firms 
or foreigners will readily supply all that is neces- 
sary. 

These alterations to old ships refer not only to 
improvements, as they are called, respecting armour 
and guns ; but of late torpedoes have made their 
appearance, and are destined to play a prominent 
part in the naval warfare of the future, and there 
is a tendency to adopt all kinds of inventions for 
the protection of our ships, little regard being paid 
to the serious consequences they will entail in other 
respects. In the contemporary before alluded to, 
a plan has been proposed for protecting our ships 
by means of steel rods screwed into their sides, 
sufficiently strong to support a network of smaller 
rods, which shall surround the vessel, and extend 
a few feet under water; this apparatus, it is com- 
puted, will not reduce the speed of our already too 
slow ships, more than two or three knots per hour ; 
this sounds quite feasible, at the same time it is 
quite delightful to conceive the idea of our iron- 
clad fleet, dressed up in petticoats, sitting in state 
in the middle of the Mediterranean, waiting 
patiently for the enemy to attack it, the admiral’s 
face wearing a placid smile of content as he 
watches a few of our vessels being burnt in the 
distance, and thinks what a thrashing he will give 
those wretched foreign cruisers—when he catches 
them. But this is too serious a_ subject to 
laugh at, something must be done, and _ that 
at once. Foreigners have fully appreciated the 
importance of these abominable submarine ma- 
chines ; they have already large numbers of excel- 





lent torpedo boats and are rapidly increasing the 
number. Yet our Admiralty every year promises 
to buy a considerable number of these boats, of 
which we have very few, and when the end of the 
year comes, they have some very good excuse for 
having done nothing. 

What sense is there in putting our ironclads into 
crinolines, and thereby sacrificing what little effi- 
ciency the ships may possess by reducing their 
speed, when the right course is to meet the attack 
of torpedo boats by other boats of a similar class. 
Torpedo boats have been made to take long voyages 
which they have performed successfully, and there 
is no difficulty in constructing a larger class of boat, 
capable of carrying sufficient canvas to keep steerage 
way on her, and with engine-power sufficient to 
propel her at 25 knots an hour, on an emergency, 
besides carrying a few machine guns for use against 
other torpedo boats. This class of boat might 
accompany a fleet, and would be invaluable for pro- 
tecting it: they might also be used to cruise 
about alone, and would prove most destructive 
to an enemy’s shipping, as they would be quite 
capable of capturing any merchant vessel, and 
could run away from any armed ship they 
might chance to fall in with during the day, and 
at night follow it and attack it, if a favourable 
occasion offered. They would also be invaluable for 
watching and following an enemy’s fleet, by keep- 
ing it just in sight during the day, and at night 
coming as close as prudent. The principal difficulty 
would be to carry sufficient coal, but very little is 
consumed when steaming slowly, and canvas might 
well be used on many occasions, with banked fires ; 
of course the boats could always procure coal from 
a friendly ship, for which reason they would have 
no difficulty in accompanying a fleet. These boats 
should only be a supplement to the existing class 
of boat, of which we want many more. 

If the money devoted to alterations of some old 
and useless ship were used for the construction of 
ten or fifteen such vessels, there would be no need 
for the uneasiness at present felt on account of an 
enemy’s torpedoes. If an excellent design is re- 
quired it is only necessary to let each of the best 
torpedo boat builders in this country have an 
order to make one, at a specified price, say 15,000I. 
or 20,000/., with a guarantee that there shall be 
a fair trial between the boats, and that the 
builder of that which proves itself most satis- 
factory in every respect, shall immediately re- 
ceive an order for ten more, similar to that tested, 
and at the same price. There should be no restric- 
tions as to the size of the boats, nor to any of the 
details of construction, beyond limiting the propor- 
tions of torpedo tubes, so as to suit our standard 
size of torpedo, and firing the kind of machine gun 
which shall have proved most efficient, and which is 
adopted in the service. This course would lead to 
keen competition between the builders, and there is 
no doubt that we should soon obtain the best de- 
scription of boat, which the existing knowledge on 
the subject can procure. The experiment would 
not cost much, for all the boats would be service- 
able, although not in equal degrees. No doubt 
there would be very strong feeling expressed by the 
builders at the time of the contest, each man think- 
ing his own the best, but a committee of arbitration 
might be appointed which would be fair to all 
parties. The importance of torpedo boats has be- 
come too serious by endangering the very existance 
of our Navy, to be hushed up by theories on naval 
tactics ; nor will the public be satisfied with the 
waste of more money in the construction of such 
absurdities as the Polyphemus. The Admiralty 
must face the matter, and, although it may go sorely 
against the grain, they will be compelled to take 
some steps towards remedying the many glaring 
defects, which, most undoubtedly do exist in our 
Navy, both as regards the small number and weak- 
ness of ironclads which are available, their inability 
as to speed to compete with foreign ships of the 
same class, and also our great deficiency in torpedo 
boats. The country has lost already confidence in 
the administration of our Navy and dockyards, and 
unless some great improvement be made, it will be 
compelled to try whether it will not be possible to 
manage matters better, with some other system. 








AN ELECTRICALLY LIGHTED TRAIN. 

Tue London, Brighton, and South Coast Rail- 
way Company have three electrically lighted trains 
running on their lines, and a fourth is nearly 
ready to be put into service. Jt will be remem- 


i 
i 
| 
4 


otc eps 


i 








ENGINEERING. 


[Nov. 28, 1884. 












(For Description, see opposite Page.) 
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bered that this company was the first to make trial; accumulator, was started very soon after the Faure 
of the electric light, and that nearly two years ago | battery appeared, but the schemes were defective 
the Pullman express was fitted with secondary | because they made no provision for reversing the 
batteries. Since that time the subject has been | brusheswhen the train moved backwards, and did not 
pursued until a really practical system has been | prevent the battery discharging through the dynamo 
evolved. In the present trains the so is — | ee ee so successfully 
rated in the van without the use of an auxiliary | attacked by Mr. Stroudley and Mr. Houghton on 
engine, and sufficient storage power is provided to | the Brighton trains. There are two sets of brushes 
supply light during stoppages, i gd 7 | on the fey —— a being ‘much the 
downs, and the like. No attendant is required, | same as that used in the electric launches. These 
and beyond the ordinary inspection and care which | brushes are manipulated by a lever connected to an 
all machinery demands, there is no trouble in- | armature under the influence of the field magnets. 
volved in the arrangement. The dynamo is driven | Supposing the train to have been running in one 
by bands from pulleys on the axle to the van, a/| direction the armature will be drawn towards one 
countershaft under the floor serving to give the | field magnet, and will hold the ‘‘ forward” brushes 
required increase of speed. Leather link belts are | against the commutator. Immediately the train is 


employed, there being two from the axle to the 
shaft, and one from the shaft to the dynamo. It 
is, however, intended in future to use two for 
this latter purposes, and then the arrangement will 
be practically free from danger of breakdown from 
the failure of the bands. The dynamo feeds into 
a secondary battery, of the Faure-Sellon-Volkmar 
type, of 22 cells, and from this the conductors are 
led down the roof of the carriages to supply the 
lamps, of which there are 36, of 16 candle-power 
each. By means of a switch in the van these lamps 
can be turned on in the daytime upon entering a 
tunnel and extinguished on leaving it. The cells 
weigh one hundredweight each, and the rest of the 
plant brings the total weight to a ton and a half. 
So far there is nothing noticeable in the arrange- 
ment, except the good mechanical style in which it 
is carried out. The general idea of a dynamodriven 





from the axle and used in conjunction with an 


backed the polarity of the magnets will be reversed, 
the armature will be attracted to the opposite 
magnet, and instantly will draw off the first set of 
brushes and apply the second. The brushes are of 
the Brush type, like oak graining combs, and do 
not suffer from a slight reverse motion of the com- 
mutator. The apparatus for making and breaking 
the connection between the dynamo and the 
battery, is entirely mechanical and wonder- 
fully simple. A screw pump, driven by a band 
from the dynamo shaft, works in a reservoir 
of mercury. From this reservoir there rise two 
tubes, also partly filled with mercury. The action 
of the pump is to draw the liquid out of one tube and 
force it up the other, the difference of the two 
heights depending upon the speed of the screw. 
One of the poles of the dynamo is connected to the 
mercury, and one of the poles of the battery is like- 
wise connected to an insulated terminal in the rising 





BILSTON BOILER EXPLOSION. 
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main of the pump. This terminal is fixed at such 
a height that when the train attains its average 


| speed, twenty miles an hour fora suburban train, 


and more for an express, the dynamo and the 
battery are connected. The gearing between the 
generator and the axle is so designed that at this 
speed the electromotive force of the current is 
greater than that of the battery. With this 
exceedingly ingenious arrangement, which works 
equally well whichever way the train runs, the cir- 
cuit ismade and broken with the most constant re- 
gularity, and all chance of waste of current is 
avoided. The van is provided with a Stroudley 
speed indicator, which shows the exact rate at which 
it is travelling, and forms a check upon the regu- 
lator. One train has already been running eleven 
months, during which time it has made 2352 trips, 
equal to 27,322 miles, so that the system may be 
said to have quite passed the experimental stage. 
Of course it is not of universal application. The 
train cannot conveniently be broken up, but for 
made-up trains it seems to fulfil all the essential 
conditions. The illumination is most ample, far 
better than the most careful oil or gas lighting, the 
dynamo runs without supervision, and the expendi- 
ture of power is not great. A current of 40 
amperes and 44 volts represents about 2} elec- 
trical horse-power, or say 4 indicated horse- 
power, and besides this there is only interest, de- 
preciation, and renewal of lamps to provide for. 
We doubt whether these items will not be greater 
than the cost of the present oil and gas lighting, 
but it is quite certain that on competing lines the 
brilliancy and comfort of the electric light will 
attract sufficient passengers to cover the deficit many 
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EXHIBITS AT THE PHILADELPHIA ELECTRICAL EXHIBITION. 
(For Description, see Page 507.) 
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times over. In conclusion, we may add that the | of the Staffordshire Steel and Ingot Iron Company, | externally, and measured 34 ft. 6 in. in length by 6 ft. j 


contractors are the Railway Electrical Contractors, | Limited, Spring Vale, near Bilston, and as this ex- | in diameter and $ in. in thickness, the working pres- 
Limited, of 4, Great Winchester-street, London, E.C. | plosion has excited more than ordinary interest on | sure being 80 lb. on the inch. They formed part of a 


qe SSS ; | account of its unusually destructive character, and | range of ten made by Messrs. Piggott and Co., of 
THE BILSTON BOILER EXPLOSION. | the fact that three boilers blew up together, we now | Birmingham, and were only set to work in May 
In our issue of the 14th inst. (vide page 456 | propose to give further particulars regarding it. | last. A reference to the engravings on page 504, 
ante) we briefly described the disastrous boiler ex- | The boilers, as stated in our former notice, were | Figs. 1 to 4, will at once convey an idea of the 


plosion which occurred on the 5th inst. at the works | each of the plain cylindrical egg-ended class, fired | general construction as well as the method of set- 
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ting adopted. Fig. 1 gives a longitudinal section 
of the boiler, showing the disposition of the various 
fittings with which the boiler was equipped as well 
as the arrangement of the blow-out pipes. Figs. 2 
and 3 give respectively a front elevation and cross- 
section showing the arrangement of the brickwork 
flue and also the position of the longitudinal primary 
rent in No. 2 boiler, while Fig. 4 shows the manner 
in which the boilers failed. The distances to which 
the various fragments were thrown, as well as the 
direction of flight, were fully described in our pre- 
vious notice. 

It will be remembered that we stated the explo- 
sion was unquestionably due to overheating through 
shortness of water, but we refrained from express- 
ing any opinion as to how this was brought about 
from a desire not to prejudice the inquiry by the 
coroner, which was then pending. The evidence 
brought out at the inquest has fully confirmed the 
view we then ventured to express regarding the 
cause of the explosion, and also the suspicions we 
entertained as to the manner in which the shortness 
of water was caused. 

It will be seen, on reference to Fig. 2, that the 
blow-out pipes were badly arranged. There was a 
horizontal length of about 35 ft. between the blow- 
off cock and the boiler, this portion was buried in the 
earth, while the vertical pipe connecting this length 
to the boiler was encased in a pillar of brickwork. 
The arrangement was most unsatisfactory and 
ought never to have been adopted. The pipes, 
instead of being elastic and free to shift with the 
boiler, were bound fast, so that the slightest move- 
ment on the part of the shell due to expansion or 
contraction was certain to lead to straining of the 
blow-out pipe, more especially at the part near its 
connection with the boiler, and trouble appears to 
have been experienced more or less from this cause 
ever since the boilers were laid down, failures of 
the joints or fractures of the pipes having been of 
frequent occurrence. 

At the adjourned inquest held on Thursday the 
20th inst., William Davies, the engineer, in charge 
of the boilers on the evening of the disaster, stated 
that he noticed the glass water-gauge of No. 2 boiler 
about fifteen minutes before the explosion, and the 
water then stood ata level of about 3 in. in the glass. 
He then had occasion to assist one of the stokers to 
clean his fires. They had cleaned the fire of No. 5 
boiler and just commenced cleaning that of No. 4, 
when the explosion occurred. It was no new 
thing for the joints of the blow-out pipes to 
give way or for the pipe itself to break ; in fact, 
there were two boilers laid off at the time from this 
very cause ; one gave way on the Monday night and 
the second on the Wednesday, a short time before 
he came on duty. That was why they only had 
eight boilers on, and were so hard pressed to 
keep steam up. If a joint failed near the back 
end of the boiler it could not be heard, and it might 
be three or four hours before the leakage would 
find its way through the firebridge and make itself 
evident to the stoker in charge, unless the leakage 
were very great and was made apparent by the 
rapid way in which the water was lowered in the 
gauge-glass. He added that the greater part of his 
time was occupied in making the joints of the blow- 
out pipes or replacing broken ones. In fact, he 
generally expected to find a broken joint every time 
he went on duty, and the first thing he generally 
did was to walk to the front of the boilers to 
inquire. He had known as many as four or five joints 
or pipes fail in one week. He could only account for 
the explosion by supposing that during the time he 
was helping the man to clean his fires the blow-out 
pipe in No. 2 had failed, and lowered the water 
level in the boiler very rapidly. 

Mr. Lewis George Fitzmaurice, the secretary and 
manager to the steel works, stated that he had 
examined the fragments of the exploded boilers, 
and from the appearance of the plates came to the 
conclusion that one boiler had been short of water, 
and that this had caused the explosion. He could 
not account for the water getting low in one boiler 
and not in the others, unless the boiler had been 
neglected. Judging from the position of the rent he 
was of opinion that the water level in the boiler had 
been lowered rapidly from some accidental cause, 
and not simply by evaporation in consequence of the 
attendant neglecting his feed supply. This sudden 
loss of water might be due to the springing of a leak, 
or from the fracture of a blow-out pipe, but he could 
find no evidence to support this. Or the leakage 
might have been due to the blow-out tap not being 
properly shut. He accounted for the repeated 





failing of the joints of the blow-out pipes by the 
jar which would be thrown upon them by the 
sudden shutting of the cock. In answer toa question 
by the jury, he stated that he thought that if the 
blow-out pipe had broken the leakage would have 
been at once apparent tothose in charge. On the 
other hand, if the cock had been left open the water 
might have escaped into the canal unnoticed. He 
believed that was the way in which the water was 
lost. Had it been lost in any other way he thought 
the leakage must have been at once observed. 

Mr. E. B. Marten, C.E., the chief engineer to the 
Midland Boiler Inspection Company, who examined 
the boilers at the request of the coroner, and accom- 
panied his report with an admirable model of the 
exploded boilers, showing the manner in which 
they had failed, stated that the explosion originated 
with No. 2 boiler, which had torn across two rings 
of plates at the left-hand side just beyond the 
firebridge, owing to the softening of the iron 
through shortness of water, the blow inflicted upon 
boilers No. 1 and No. 3, in consequence of the explo- 
sion being so violent that they exploded also ; No. 3 
being divided into two fragments at a ring seam of 
rivets, while No. 1, which received the hardest 
blow, was divided into three fragments, the rents 
in this case also being at the ring seams. In the 
course of his report he stated that plain cylin- 
drical boilers fired externally had to bear the 
strains caused by the difference between the ex- 
pansion of the highly heated underside and that 
of the cooler top, and most of the boilers en- 
gaged at the works bore evidence of these strains 
in a considerable degree. With regard to the 
fittings of the exploded boilers, the blow-out 
pipe had been arranged conveniently for the men, 
but it involved the long pipe being exposed to the 
full pressure of the steam, while as the pipe 
was firmly fixed in the brickwork the slightest 
movement in the boiler would inevitably strain the 
upright pipe or the joints next the boiler. The 
joint of No. 2 boiler had evidently leaked con- 
siderably, a portion of the joint being blown out. 
There was no means of ascertaining what the pre- 
cise pressure was at the time, but he thought 
the ordinary working pressure was ample to account 
for the destruction that occurred. To work boilers 
of this class at a pressure of 80 lb. on the inch, the 
fittings ought to have been of first-rate quality, 
and the men in charge of the works seemed hardly 
to have realised the contingencies which they ought 
to have provided against. The immediate cause 
of the accident was doubtless the softening “of the 
plates from overheating through shortness of water. 
The marks of overheating pointed to a sudden 
lowering of the water most probably due to the 
failure of the insecurely repaired blow-out pipe. 
He pointed out that the boiler was not fitted with 
any appliance for giving warning when the water 
level was too low, and stated that if it had been fitted 
with a reliable float and whistle, warning would 
have been given in time to prevent the overheat- 
ing and consequent explesion. In answer to the 
coroner, Mr. Marten said he thought the defective 
blow-out pipe was in itself quite sufticient to account 
for the escape of the water, and in reply to a 
further question by the jury, added that the leakage 
might go on without giving any evidence at the 
front of the boiler for a long time, pointing out that 
as the escaping water would have a temperature 
corresponding to that of the steam in the boiler at 
the time, a large part of it would be instantly 
flashed into steam and drawn up the chimney, while 
a great deal would be evaporated by the escaping 
hot gases as well as by the brickwork forming 
the floor and sides of the flue. With regard to the 
quality of the iron of which the boiler was made, 
he stated that tests of the plates showed that it 
was not of first-rate quality. The tensile strength 
was about the average, viz., 20 tons per square inch, 
but the iron was wanting in ductility, the reduction 
of area of the test strips at the point of fracture 
being only from about 3 per cent. to 8 per cent. 
At this point the inquest was adjourned to Tuesday, 
the 25th inst. 

At the subsequent inquiry on Tuesday last, Mr. 
Marten was cross-examined by Mr. Alfred Hickman, 
the chairman of the directors of the Steel Company, 
with a view to show that the amount of water which 
had got out of the boiler could not possibly have 
escaped at the defective joints in the blow-out pipe 
during the interval that elapsed, between the glass 
water gauge being observed by the attendant and the 
explosion occurring, and that the only way in which 
the water could possibly have escaped was through 





the blow-out tap. Mr. Marten stated that if it 
could be proved that the blow-out tap was open at 
the time, he should have concluded it had escaped 
that way, but he found the blow-out tap shut, and 
was informed it was found shut after the explosion. 
Further, if the blow-out tap was open, he thought 
those in front of the boiler would have heard the 
escaping water. This opinion of Mr. Marten’s was 
subsequently corroborated by John Simmonds, the 
boiler attendant, who stated, on being recalled, that 
if a blow-out tap were left open or partially open, 
they could at once tell, as the escaping water, 
which was led into the canal situated a few yards 
in front of the boilers, made a loud bubbling noise. 

Mr. James Ramsey, engineer surveyor to the 
Board of Trade, stated that he had made an investi- 
gation into the cause of the explosion, and agreed 
generally with Mr. Marten that the explosion was 
due to overheating, in consequence of shortness 
of water, and that the water in the boiler had 
been lost suddenly. How the water escaped 
was a matter of conjecture, but judging from the 
appearance of the joint of the blow-out pipe 
it was probable it had escaped there. After the ex- 
plosion he had the horizontal length of blow-out 
pipes remaining in the ground tested by hydraulic 
pressure, but the pressure could not be got higher 
than from 20 lb. to 60 1b. per square inch, as the 
water leaked out of the joints as fast as it could be 
pumped in. He examined the blow-out pipes of 
the other seven boilers in the range which had not 
burst, and found several of them defective ; No. 7 
was leaking at a joint, so also was No. 8, while the 
pipe of No.6 was broken. He thought the form of 
the boiler as a vessel for resisting internal pressure 
could not be objected to, and that the type of boiler 
was mainly objectionable from the strains it was 
liable to when in work and fed with sedimentary 
water, as the deposit naturally settled on the bottom 
of the boiler and prevented the water getting to the 
plates at the part which was subjected to the 
greatest amount of heat. He thought internally fired 
boilers would perhaps be better, but it would have 
been well if the feed water had been more thoroughly 
purified before it was introduced into the boilers. 

Subsequently the coroner summed up, and the 
jury, after two hours’ deliberation, returned a ver- 
dict to the effect that ‘‘ The deceased persons lost 
their lives by the explosion of boilers at the 
Spring Vale Works of the Staffordshire Steel 
and Ingot Iron Company. That such explosion 
was caused by No. 2 boiler being overheated 
through shortness of water ; that such shortness 
of water in No. 2 boiler arose from a leakage in the 
blow-off pipe joint and cock, the result of acci- 
dental causes, and not from the negligence of the 
engineer in charge,” and recommended that ‘‘ The 
blow-off pipes should be arranged so that they 
could be more readily seen, and that additional 
boilers should be provided by the company for the 
more efficient working of the engines and the supply 
of steam.” 

It will be seen from the evidence that there wasa 
concurrence of opinion amongst the witnesses that 
the water in the boiler was lost very quickly and 
was not due simply to evaporation in consequence 
of the attendant neglecting the feed supply, and 
from a consideration of the facts of the case, we 
think there can be little doubt that the shortness of 
water was caused in the way suggested by Mr. 
Marten and Mr. Ramsey, viz., by leakage at the 
defective joints of the blow-out pipe. All the 
evidence supports this view. 

With regard to the suggestion of the owners 
of the works, that the water was lost in con- 
sequence of the blow-out tap being inadvertently 
left open, we may point out that the evidence on 
this point is problematical, and nothing was offered 
in support of it, while proof for or against could 
have been readily obtained, as an examination of 
the blow-out tap after the explosion would at once 
have shown whether it had been left open or not. 
No evidence, however, on this point was vouch- 
safed. On the other hand, the evidence of Mr. 
Marten and Mr. Ramsey regarding the defective 
joints is positive, and does not admit of question. 

he boiler was insured in the Mutual Boiler 
Insurance Company, Manchester, and we presume 
had been inspected by them, but no evidence was 
adduced as to whether the attention of the steel 
company had been called to the defective arrange- 
ment’of the blow-out pipes in their reports. Whether 
this were so or not, however, it must have been appa- 
rent from the frequent stoppages of the boilers that 
there was something radically wrong. The blow- 
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out pipes had given warning again and again, and 
to our mind the explosion must be classed as a 
disaster which might have been and would have 
been prevented, if the boiler had been properly 
arranged and adequately equipped, while it is a 
further illustration of the calamitous consequences 
which may spring from the neglect of very simple 
precautions. Had the blow out pipes been arranged 
as they ought to have been, or had the boiler been 
furnished with a suitable provision for giving warn- 
ing in the event of shortness of water, we feel con- 
fident it would not have been our painful duty to 
record the explosion in question, with its attendant 
destruction of property and loss of life. 








THE PHILADELPHIA ELECTRICAL 
EXHIBITION.—No. VIII. 
By C. J. H. Woopsury, Boston. 
Tue Brusy System. 

Ture commercial results of the Brush system ex- 
ceeds that of any arc lighting system, the present 
output being claimed at 24,000 lamps, which com- 
prises certainly more than half of the arc lamps in 
use in America. 

The Brush lighting system was not exploited by 
a new company formed for the purpose of vending 
electric light plants and treasury stock; but the 
merits of Mr. Brush’s preliminary inventions being 
recognised by the Telegraph Supply Company at 
Cleveland, Ohio, the works, administration, and 
financial organisation of that corporation were de- 
voted to this department of electrical business. 
Thus at an early day this corporation was better 
equipped for commercial affairs than their com- 
petitors whose companies were newly organised for 
a new business. The Brush system is so well 
known that the description of their large exhibit 
will be limited to those features of interest which 
are of recent origin. Mr. C. F. Brush, the in- 
ventor, has continually added improvements of a 
nature which increase the practical value of the 
system. The Brush dynamo was the first of the 
class producing the high tension currents, and is 
particularly adapted for feasible operations on long 
circuits, with smaller losses on account of the re- 
sistance; one lighting circuit at Pittsburg, Pa., 
being twenty-five miles in length, several in other 
cities of twenty miles, and numerous ones of about 
fifteen miles. 

At the Exhibition, the large dynamo (Fig. 1, 
page 505), sustaining sixty-five arc lights on the cir- 
cuit, was worthy of notice, not merely as being the 
highest tension continuous current dynamo ever 
built, but because this result is obtained by the in- 
troduction of a new armature on a dynamo of forty- 
light capacity. The new armature is the same in the 
winding on the bobbins and the general outline of the 
ring as in the old armature. It will be remembered 
that the core of the Brush armature formerly in use 
consisted of a soft cast-iron ring scored by con- 
centric and radial grooves for the purpose of localis- 
ing the magnetism in the ring and restraining the 
production of Foucault currents. In the present 
armature the cast-iron ring is replaced by iron 
plates covered by japan, and secured together by 
bolts extending through the ring in a radial direc- 
tion. It is necessary to surround these bolts by an 
insulation, because if they had an electrical com- 
munication with each other, each pair would form 
a single coil on the armature and generate an 
electric current which could not be conducted else- 
where, and would therefore be converted into heat, 
with results destructive to the armature. 

The core of this laminated armature retains so 
little residual magnetism that it reverses its polarity 
more readily than a ring of cast iron, and also per- 
mits a higher speed of rotation, because the diminu- 
tion of the torsion of lines of magnetic force prevents 
the armature from carrying the polarity of one 
magnet beyond the poles of the other one at high 
velocities. The first cause allows the production of 
a higher electromotive force by each revolution of 
the armature, and this alone increases the capacity 
of a forty-light dynamo to fifty lights at the same 
speed, while the second cause permits a higher 
speed of rotation, which will still further increase 
the electromotive force to supply a circuit of sixty- 
five lamps—about 3500 volts. 

On some of the new armatures insulated copper 
tape replaces the wire formerly used in winding the 
bobbins. On the shaft of the armature is a circular 
switch, which will connect each pair of bobbins on 
the armature in parallelism, and with the addition 
of moving another switch, which throws the field 





coils in parallelism, the dynamo machine is in a 
moment converted from producing a ten-ampére 
currentfor arc lighting, into a twenty-ampére current 
for charging secondary batteries, or any other pur- 
pose requiring such heavy currents of lower tension. 

The Brush dynamos are governed to constant 
current to conform to a variable number of lamps 
in a circuit, by a regulator which shunts a proper 
amount of current through the field coils. 

The current regulator shown in Fig. 2 on 
page 508, is contained in a large iron case, and 
placed in any locality convenient tothe dynamo. At 
the left-hand side of the box, the four piles of 
pieces of carbon form one long series of resistances 
to the current which enters at one of the binding 
posts, passes down the first pile then up the second, 
down the third, and up the fourth to the other 
binding post. This resistance is in multiple with 
the field coils, and is a variable resistance dimi- 
nishing with the pressure, forcing the pieces of 
carbon into better contact. 

The electro-magnets are in the main circuit, 
which connects by the lower binding posts. Any 
increase of current causes them to draw the arma- 
ture and by means of the lever compress the 
carbon resistance so that more of the current 
passes through them and correspondingly dimi- 
nishes the current passing through the field coils, 
and weakens the field magnets accordingly. A 
decrease of resistance in the main circuit produces 
a reverse effect, and the field is strengthened. A 
dashpet checks abrupt movements of the magnets, 
and the regulator can be adjusted by weights on 
the lever attached to the armature. The range of 
work of this regulator will permit the sixty-five 
light dynamo to maintain any number of lamps in 
the circuit from the maximum capacity of the 
dynamo, down to ten lamps, without readjustment. 

The secondary batteries of this company form 
an object of especial interest, both on account 
of the general confidence in the ability of Mr. 
Brush to surmount the difficulties which have pre- 
vented the application of secondary batteries to 
practical operation for the many purposes where 
such batteries can be used, and also the recent 
decisions awarding him the priority on his claims. 
The Brush secondary battery consists of twenty-one 
cells filled with dilute sulphuric acid, each of them 
containing three lead plates 16 in. square. The 
middle (oxygen) plate is positive, and the two 
adjacent plates (hydrogen) are negative, as regards 
the charging current ; in discharging, the secondary 
current is of opposite polarity. The plates are 
pierced with rectangular cells, whose superficial 
area is fifty-six times the cross-section of the plates. 
Wood standards keep the plates about @ in. from 
each other. It is contemplated to replace the lead 
lined wood cells with those made of pottery. The 
formation is electrolytically formed, as in the 
Planté battery. The resistance of a cell is.06 ohm, 
and the tension 1.95 volts for each cell, although 
when in operation the electromotive force dimi- 
nishes to 1.88 volts. A battery supplies a secondary 
current of 52 ampéres to forty Swan lamps. The 
resistance of the Swan lamps is about 30 ohms hot, 
and 57 cold. The manipulator forms the salient 
feature in this system of secondary batteries. 

This ingenious mechanism performs a wide range 
of functions, one of which is to switch the high 
tension charging current in the face of the heavier 
current of opposite polarity, ready to discharge from 
the battery against the current from the dynamo. 

A second essential is to furnish data necessary to 
estimate the amount of energy supplied to the 
battery. A third feature of great importance in the 
satisfactory operation of the battery limits the dis- 
charge of the secondary current to that portion 
which is of uniform electromotive force, which 
comprises about 25 per cent. of the total amount of 
energy stored in the battery. 

A complete description of the manipulator would 
exceed the limits of this article, but its general fea- 
tures will be considered. Fig. 3 shows the outline 
of the connections, the charging current entering 
at the upper portion of the manipulator on the con- 
ductors c d, and leads to the battery by the wires 
bb; the secondary current returns through these 
same conductors and passes to the incandescent 
lamps by the leads aa. Fig. 6 illustrates the 
mechanism of this apparatus. 

If the dynamo is not in operation, the manipu- 
lator is automatically disconnected from the main 
circuit, but the magnet A, whose coil is in the main 
circuit, switches in the current, by raising its 
armature whenever the dynamo furnishes an elec- 





tric current. If the battery requires any further 
supply of electricity, the electro-magnet B raises its 
armature, which in turn lifts the pair of levers L L 
and breaks the circuit in rapid succession at the 
three points E E E, turning the current into the 
battery. The contact points are made of carbon 
rod such as is used in arc lamps, and are uninjured 
by the small spark formed. When the switch is 
opened the rod g, leading to the clockwork D, is 
raised and starts the movement which registers the 
number of hours that theswitch is open. The ten- 
sion and current on the charging circuit being known 
and constant quantities, the duration of its use fur- 
nishes the remainder of the data necessary to com- 
pute the amount of electricity used by the bat- 
tery. Whenever the battery is fully charged, the 
electromotive force of the secondary current sud- 
denly increases. The electro-magnet C is wound 
to high resistance, and its coil is in the secondary 
circuit from the battery. Whenever this rise of 
electromotive force becomes enough to permit the 
current to charge the magnet C, it attracts its 
armature, and short-circuits the magnet B, which 
closes the switch E, shutting the charging current 
from the battery, and stopping the registering 
clock. If the battery connections become faulty, 
producing an excessive secondary current, the re- 
sistance coil H which is in the secondary circuit, 
grows warm, and chars the thread I, until it breaks 
and short-circuits the magnet B, by moving the 
armature of the magnet C. Each of these electrical 
and mechanical parts are provided with adjustments, 
which confine their operation within specified limits. 
A portion of the current from six cells proves sufti- 
cient for these operations in the manipulator, 
because the action of all the cells is practically 
identical. The current from two of these batteries 
was used to supply Swan incandescence lamps, 
and two electromotors, one of which drove a plat- 
ing dynamo, this latter operation forming a long 
chain of the conversion of energy from one form to 
another. 1. The combustion of fuel in the furnace. 
2. The generation of steam in the boiler. 3. The 
conversion of the steam into work by the engine. 
4, The conversion of work into electricity by the 
dynamo. 65. The conversion of electricity into 
chemical action by the secondary battery. 6. The 
reconversion of chemical energy into electricity by 
the same battery. 7. The conversion of the 
secondary current into work by the dynamo 
motor. 8. The conversion of the work of the 
motor into electricity by the plating dynamo. 9. 
The conversion of the electricity from the plater 
into chemical action at the plating bath, where 
silver was deposited upon articles of Britannia 
metal. Although enough conversions to satisfy 
a hallelujah brother of the Salvation Army were 
made, it is feared that the toll demanded at each 
change of state of energy is sufficient in the aggre- 
gate to prevent the conversion of any one to this 
long chain of processes as a commercial method of 
silver plating. It would probably be necessary to 
levy upon the finished ware in part payment for 
plating the goods. 

The new low tension Brush dynamo for incan- 
descence lighting is built on the same general plan of 
construction, but the masses of iron in the field 
magnets and the armature core are greater than in 
the arc-lighting dynamos. The coils are double 
wound, partially in shunt and partially in series, 
and the dynamo is self-regulating, in a manner 
which will cause the incandescence lamps within the 
capacity of the machine to give equal illumination, 
and permit the lamps to be turned in or out 
of circuit at will, without the interposition of 
any mechanical regulator at the dynamo. The 
dynamo does not accomplish this result by gene- 
rating electricity of constant electromotive force 
and current which is inversely proportional to the 
resistance of the external circuit. It should be re- 
membered that when a dynamo is performing a 
great amount of work, there is a slight decrease in 
the speed, not merely owing to any possible dimi- 
nution of the speed of the engine, but the ‘‘ creep” 
of the belt upon the driven pulleys ; also that, as 
the greater number of incandescence lamps are in 
circuit, the resistance is not decreased propor- 
tionately, but the addition of the resistance of the 
greater length of leads makes the net reduction of 
resistance somewhat less than that which is merely 
due to the interposition of lamps in multiple arc. 
For these reasons this dynamo is proportioned to 
generate a current of slightly increased tension as 
the lamps are added to the circuit, while the cur- 
rent is proportional to the number of lamps. 
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The practical result is a close approximation to 
the above, the tension increasing until two-thirds 
of the incandescence lamps are in circuit, when it 
remains nearly constant during the addition of the 
remaining one-third, the maximum increment of 
the electromotive force being about 5 per cent. 
Fig. 4 represents this in a graphical manner. 

The Swan incandescence lamps on the circuits of 
this machine were used to illuminate roomsfurnished 
to represent the interior of a residence, also the 
weaving room of a gingham mill. 

This exhibit also contained dynamos and lamps 
for special purposes requiring a more powerful 
light than the ordinary standard are light, also in 
this connection were focussing lamps for headlights 
of steamers, and for naval search purposes. 








NOTES. 
A New BrusH ARMATURE. 

In order to obtain more lightness, coolness, and 
efticiency from the armature of the Brush dynamo, 
the American makers have introduced a core built 
up of iron riband instead of the old solid cast-iron 
core. A long band or riband of iron .0625in. thick 
is wound round a circular frame, and at intervals 
between each turn crosspieces of the same thickness 
are inserted to separate the convolutions admitting 
air, and at the same time projecting on each side 
so as to form the Y-shaped projections which hold 
the coils in place and separate them from each 
other. About forty-five turns of the band are laid 
on. The new form is said to enable the machine 
to supply fifty arcs instead of the forty obtained 
from the older form at the same speed, namely 750 
revolutions per minute. 


THe Human Watk. 

M. Marey, the well-known French physiologist, 
who has studied the march of French soldiers by 
means of the odograph, has been making further 
experiments in this direction. The most practical 
deduction from his earlier experiments was that 
low heels have a very favourable influence on the 
pace at which a person can walk. He has now 
found that the rhythm of the step has an important 
influence on the speed. The rhythm was studied 
by means of an electric bell actuated by a pen- 
dulum of variable length, to enable the subject to 
keep exact time; and the distance travelled was 
recorded on the odograph by electric signals sent 
along a wire at every 50 metres traversed. M. Marey 
finds that the length of the step increases little 
until 65 steps per minute are taken ; it then in- 
creases until 75 steps are taken, and afterwards 
decreases as a higher rhythm is reached. The 
speed of travel increases with the acceleration of 
the rhythm up to 85 steps per minute, then de- 
creases at higher rhythms. - 


RECTIFICATION OF CorINs BY ELECTROLYSIS. 

Herr J. Miiller, a mining engineer in Germany, 
has applied electrolysis to the rectification of light 
coins. The practice obtains of reducing the weight 
of over-heavy coins by dissolving off some of the 
metal with acid, but in Germany, at least, no 
attempt has hitherto been made to add metal to 
the coin by electro-deposition in order to bring it up 
to its proper weight. Herr Miiller’s plan consists 
in cleansing the light pieces and using them as 
cathodes; the anode being formed of a band of 
gold or silver according to the kind of coin treated. 
With silver coins the electrolyte is formed of fifteen 
grammes of chloride of silver freshly precipitated in 
a saturated solution of cyanide of potassium, to 
which enough water has been added to make a litre 
of solution. Two Leclanché cells formed the 
source of current. It was first established that 
100 milligrammes of silver would be deposited in an 
hour with this arrangement ; accordingly the pieces 
were exposed for a longer or shorter time to the 
bath in order to make up their deficiences. The 
method answers well for small losses of weight, 
because the metal added in that case does not 
deface the characters on the coin. ; 


Rattway Progress In New SoutH WALtEs. 

On the 29th of September, 1855, a railway from 
Sydney to Parramatta was opened for traffic, and 
since that time railway construction has proceeded 
rapidly in New South Wales, until there are now 
over 1600 miles of railways in operation in the 
colony, about 300 miles in course of construction, 
and proposed extensions representing over 1400 
miles under the consideration of the Colonial Parlia- 
ment. The total expenditure on railways opened 
and in course of construction at the end of 1883 was 
19,188,4641., of which there was expended in 1883 





2,411,8221. 
last year were 1,931,464/., being an increase over 
1882 of 232,602/., a sum which would have been 
100,000/. more but fora reduction which was made in 
rates. The working expenses of the year amounted 
to 1,177,788/. The distance run by trains was 
1,086,134 miles in excess of 1882. If the rates for 
1883 had been maintained at the level at which 
they were in 1882 the revenue from the railways 
would have been 2,079,278/.; and, but for an 
increase of wages, the expenditure would have 
been 34,000/. less. There were added to the 
rolling stock last year 28 locomotives, and 275 pas- 
senger and 797 goods vehicles. In the number of 
trains run there was an increase of 11.65 per cent. ; 
in the miles travelled by trains an increase of 22.39 
per cent.; in the number of passengers carried, an 
increase of 14.33 per cent. ; in the earnings from 
coaching traflic an increase of 12.38 per cent.; in 
the number of live stock an increase of 28.95 per 
cent.; in the carriage of minerals an increase of 
7.02 per cent. ; in the carriage of wool an increase 
of 125,088 bales, or 53.20 per cent. ; in the carriage 
of general merchandise an increase of 91,637 tons, 
or 12.63 per cent. ; and in the earnings from goods 
traffic an increase of 158,675/., or 14.28 per cent. 
THE IMPROVEMENT OF THE MIssIssIpPt. 

Mr. Huntington has submitted his project for 
improving the navigation of the Mississippi and its 
tributaries to General Comstock, the chairman of 
the committee for considering all questions relating 
to the waters of the Mississippi. Mr. Huntington 
points out that from Cairo to the mouth of the Red 
River, the Mississippi's bed is considerably above 
the level of the waters of the Gulf, and that it is in 
the second part of this space that the inundations are 
the most frequent. From the Red River to the 
Eads jetties the river runs in a deeper channel, 
rising again as it nears the Passes. In former 
times the Mississippi had three natural outlets, the 
Atchafayala, the Manchae, and the Planquemines, 
which formed a first delta. The Atchafayala closed 
up, and the others are now closed also, so that the 
river is deprived of its natural delta, and this is the 
cause of the changes in its bed and of the inunda- 
tions which have caused so much damage. There 
are points, says Mr. Huntington, at which the 
formation of fresh outlets would favour rather 
than slacken the pace of the stream, and he suggests 
the formation of an outlet just below New Orleans, 
and this outlet, two miles wide, would reduce the 
depth of the stream by two-thirds at flood time, 
and bya third of the altitude attained at the mouth 
of the Red River. Mr. Huntington would make 
little change in the system of levels as at present 
existing between the Red River and the jetties, the 
Government merely exercising a supervision over 
them. The main work which he proposes to do, 
ishigher up the stream, as he urges the formation 
of new levées from the mouth of the Red River to 
that of the Arkansas, a distance of 330 miles, 
these levées being built behind those already made. 
Moreover, the levée to be made at the junction of 
the St. Francois River would start from President 
Island, near Memphis, to the Ozark Mountains, 
near Commerce (Missouri). Mr. Huntington also 
suggests the formation of reservoirs near the sources 
of the tributaries of the Mississippi, the Red River, 
the Arkansas, the White River, the Missouri, and 
especially the Ohio, so as to regulate their course 
and check the drainage. Mr. Huntington estimates 
the total cost of the enterprise at 100,000,000 dols., 
which, he says, ‘‘ is not too heavy a price to pay for 
giving complete security to the largest and richest 
valley in the world, for doubling and even trebling 
its prosperity, for giving fresh life to the only large 
port in the southern portion of the United States 
between Norfolk and the mouth of the Rio Grande, 
and to the real outlet of the whole valley, and of 
the west into the Gulf of Mexico.” Mr. Huntington 
is therefore convinced that the Federal Legislature 
will not hesitate to vote this sum, the more so as 
no further expenditure would be required, for the 
ten or eleven thousand miles of levées which he 
proposes to form might, he says, be leased to the 
different railway companies, which would become 
interested in keeping them in good order. 





NOTES FROM PARIS. 
By H. Vivarez, 
THE SociETE GENERALE DES TELEPHONES. 

IN our last issue we referred to the death of the dis- 
tinguished director of the Société Générale des Tele- 
phones, M. H. Lartigue. The company has not yet 
officially appointed his successor, but has instructed one 





The gross earnings from all sources | of its chief officers toact. This isM. Richard, who was 


manager of the important factory at Bezons, where all 
the conductors used by the company were produced. 
M. Richard, whose ability and experience are so well 
known, will therefore be the general director of the 
company, and there can be no doubt that the selection 
is a wise and in all respects a suitable one. 

THE TRANSMISSION OF ELECTRICITY. 

Public electric lighting and electrical transmission 
are more than ever the questions of the day, and 
last week, at the suggestion of M. Cochery, the 
President of the Republic, issued a decree creating 
a commission which will report on the best mea- 
sures to adopt in fixing the conditions to be com- 
plied with in the interests of public safety, for the 
installation of conductors for the distribution of high 
currents. This commission, presided over by M. 
Cochery, consists of MM. Hervé-Mangon, Jamin, 
Alphand, Delmas, Gariel Sartiaux, Mascart, Mille, 
Marquis de Braza, Jousselin, Guillaume, Bergon, 
Blavier, Georges Cochery, Cael, and Raynaud. It 
held its first meeting on the 19th inst., and agreed 
upon the following programme for the work: 1. To 
consider the precautions that should be taken when 
conductors are laid in the sewers or otherwise under- 
ground, above or along buildings, &c., and for their 
introduction and fixing within houses, 2. To prepare 
a list of conditions to be complied with on the part of 
contractors having charge of the installation of con- 
ductors intended for the transmission of power or light. 
3. To ascertain the natures of wires, cables, and methods 
of insulation which should be preferably employed in 
such installations. 4. To determine the resistance 
offered by the wires according to their sections, to the 
resistance of the current. 5. To fix the maximum 
current to be transmitted through conductors. 6. To 
recommend the best instruments for measuring the 
force of the current transmitted, and to determine a 
practical mode of control. 7. Tosuggest the necessary 
precautions to be taken by workmen when repairing 
conductors, so that they may not be exposed to danger. 
A sub-commission, presided over by M. Jamin, per- 
petual secretary of the Academie des Sciences, will be 
entrusted with preparing the resolutions that will be 
submitted to the commission for discussion. 

Evectric LIGHTING IN Parts. 

The death of M. Vaucorbeil, late director of the 
Grand Opera of Paris, and the approaching election of 
his successor at the National Academy of Music, 
will bring about the discussion of a large number 
of questions interest, one of the more important of 
which will specially affect the immediate future 
of electric lighting in Paris. The work of illumi- 
nating the Grand Opera by electricity has been 
eagerly sought for, since several years, by the various 
electric lighting companies, and has been looked upon 
as the central point of departure for various proposed 
combinations for public lighting of different adjacent 
quarters from one great power station. Some months 
ago the Edison Company proposed a general scheme to 
provide for lighting the Opera, and an extensive area 
around the central station, which was to be placed in the 
Rue Caumartin, The number of lamps to be supplied 
by this station was estimated at 22,000, distributed 
among private houses, cafés, clubs, &c., which are 
numerous in this part of Paris. Of the total number, 
6000 were to be used inthe Opera. The central station 
was to contain engines of 2500 horse-power, provided 
with steam by a group of Belleville boilers and fourteen 
dynamos, as well as ample secondary battery capacity. 
This extensive scheme, the cost of which was esti- 
mated at 24 millions of francs, has made no substantial 
progress, and has indeed been laid aside to await the 
arrival of better times. It is anticipated that the new 
combinations that will result from a change in the 
direction of the Opera, will probably bring with them 
fresh obstacles to the realisation of the plan. On the 
one hand, a reaction in favour of strict economy as 
regards the administration has set in. The death of 
M. Vaucorbeil has revealed a considerable deficit in 
the working expenses, a deficit that results from the 
enormous charges of all kinds, and which the liberal 
public support accorded to the management, and the 
heavy subsidy ei by the State, were powerless 
to overcome. It seems probable, therefore, that any 
electric lighting scheme will be adjourned indefinitely 
along with several others that would involve expen- 
diture. It is moreover stated that under the new 
direction, the Ville de Paris will accord a subvention 
in relation to the supply of gas, which will be furnished 
at a reduced price. If this be so, a long and uncertain 
period will doubtless elapse before we hear of another 
project for lighting the Opera, and the wealthy quarter 
around it, the only one in Paris probably where an in- 
stallation of such a kind could have been undertaken 
with any reasonable hope of success. 








THe Society or EnNGIngers.—The next ordinary 
meeting of the Society of Engineers will be held on 
Monday next, December 1, at the Town Hall, Caxton- 
street, Westminster, when a paper will be read by Mr. 
A. C. Engert, on ‘“‘The Blow-Pipe Flame Furnace.’ 
the chair will be taken at half-past seven o’clock. 
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THE ADELAIDE SAND MIXER. 

Tue annexed illustrations represent a very efficient 
machine for mixing and grinding moulding sand for 
foundry purposes. The arrangement and mode of work- 
ing are so evident from the engravings as to render any 
description almost unnecessary. The vertical shaft, 
which is mounted within the frame of the machine, 
carries at its upper end a horizontal disc, in which are 
bolted a number of upright pins arranged in five 
concentric rows. The upper ends of these pins 

only just clear of the top plate of the mixer, 
in which is a central opening to receive the mouth 
of a hopper, into which the sand is fed. Around 
the edge of this top plate, and secured by an iron 
band, is a rubber apron, which hangs down below the 
top of the frame to which the upper plate above men- 
tioned is secured by bolts. The action of the machine 
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is evident ; the sand is fed in through the hopper upo: 
the mixing plate, which is kept revolving at a high 
speed, being driven by the pulley on the lower end of 
the shaft. The centrifugal action throws the sand 
violently — the series of concentric pins, and 
thoroughly breaks it up and mixes it, before it escapes 
over the edge of the machine, where it strikes against 
the india-rubber apron and falls to the ground. This 
sand mixer is a German invention (Schiitze’s patent), 
and is made in this country by Messrs. T. B. Jordan, 
Son, and Commans, of 52, Gracechurch-street, E.C. 
It is already largely in use on the Continent, and is 
rapidly finding favour in this country. When driven 
with an energy of three horse-power, it will supply a 
sufficient quantity of thoroughly mixed sand per hour 
for about forty moulders. 








ON THE MINERAL WAGONS OF SOUTH 
WALES.* 
By Mr. ALFRED SLATER, of Gloucester. 


Ir is about thirty years since a paper was read before 
this Institution concerning mineral wagons. During this 
period the changes that have been made are in the in- 
creased carrying capacity, and consequently in the 
strength and form of the details, rather than in the 
general design. Mineral wagons form such an important 
part of the railway system that it seems surprising they 
ee not received more attention ; the explanation pro- 
bably is that they are almost invariably constructed of 





* Paper read before the Institution of Mechanical En- 
gineers at Nottingham. This paper was originally pre- 
pared for the summer meeting held in Cardiff, from which 
4 was adjourned through want of time for reading it 
there, 


timber, and therefore appear to call for less consideration 
on the part of mechanical engineers, in regard either to 
their construction or to the machinery for producing 
them. Renewed interest, however, is now attaching to 
this subject, owing to the construction of iron vehicles for 
India and other places abroad, and also to the action of 
some of the English railway companies, who are again 
constructing carriages and wagons with iron and steel 
underframes, with a view to economy in the cost of main- 
tenance. 

In the present paper the author does not purpose 
making more than a passing reference to iron wagons or 
to those with iron underframes, but to treat of private 
owners’ wagons more particularly ; because in no other 
similar area in the kingdom are there so many wagons 
owned by the traders as in the South Wales district. In 
the Midland counties and in the North there have always 
been a considerable number of private owners; but they 
are becoming fewer, or owning fewer wagons, in conse- 
quence of some of the northern railways having become 
the owners of most of the mineral wagons working 
upon their systems ; a policy more recently adopted by 
the Midland Railway Company, who are largely buying 
up the wagons working upon their line. 

In South Wales there are various types of wagons, the 
following being a list of the more important: Coal 
wagons to carry 10, 8, 7, 64, and 6 tons; coke wagons to 
carry 8 tons; and iron ore wagons and rail wagons to 
carry 10 tons, the two last being usually combined. The 
coal wagons, which are by far the most numerous, may be 
divided into two types, namely, those built to pass the in- 
spection of the Taff Vale se hag and those intended to 
work upon the Great Western and other trunk lines. 


TaBLe No. I.—Proportion between Paying Load and 
Dead Weight, 
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205 to 210 | 6 | 3.50 | 1.714 

40tom@s | 8 | 375 | 2133 

Nov. 29, 1867 Not named 10 | 4.00 2.500 

| Average “ xa 2.116 

! 

| 240 to 245 8 3.85 | 2078 

Aug. 5, 1875. | 300 to 305 10 | 4,90* | 2.041 

Average .. a 2.059 

oe ' a | 

| 954 8 4.30 | 1,860 

= | 347 10 | b.25t 1.905 
Nov. 12, 1883, |__ ne 

| 1.888 


| Average ++} 
' 

* If with laminated springs at both ends, 0.20 ton extra. 

t If with laminated springs at both ends, 0.25 ton extra. 





The adoption of some kind of proportion between the 

ying load and the tare or dead weight of the wagons, 
A had to give way before the still more important prin- 
ciple of making every part strong enough to stand the 
heavy strains of ordinary traffic, and the still more 
damaging strains encountered in shunting. In proof of 
the statement that the proportion between paying load 
and dead weight is not now regarded in the same light as 
formerly, the figures in the above Table, No. I., are 
taken from the Taff Vale Railway regulations, in which 
the maximum limit assigned for the tare or dead weight of 
the coal wagon was as here shown. 

It will be observed that not only have the wagons in- 
creased in cubic capacity and in dead weight, but that 
6-ton wagons have gone out of the list and 10-ton wagons 
have comein. It is true that 10-ton wagons are men- 
tioned in the regulations of 1867 ; but no particulars for 
construction are given. Certain it is that a wagon to 
carry 10 tons of coal with a tare of only 4 tons would not 
be made of sufficient strength to stand the work required 


of it. 

The Table No. II., on the next page, gives the sizes gene- 
rally adopted for the principal parts of coal wagons of dif- 
ferent tonnages as now and as formerly built to work in this 
district. The sizes here given, and the explanatory re- 
marks which follow, may be taken as eo 
practice ; it would be impossible to describe all the forms 
and sizes that are to be seen in the district. A comparison 
of columns 3 and 5 will show a considerable increase in 
the strength of the 8-ton wagon as built to work upon the 
Taff Vale Railway ; while from the line of ‘‘ capacity per 
ton,” it will be observed that no fixed rule exists as to the 
space to be allowed per ton of coal to be carried. 

Body.—There should be as few projections as possible 
inside the wagons, so as not to interfere with the rapid 
discharge of the coal. Angle-iron is frequently put on 
the 3 boards, and is a decided improvement, as it 
strengthens the body considerably, protects the top boards 
from injury, and adapts the wagon better for carrying 
pit-wood, which is of such a form and is so loaded as to 
strain the body very much. The sides and ends are 
usually of red deal, but spruce is sometimes used. Each 
side is connected with the frame by iron knees, of which 
there are two in the larger wagons and one in the 
smaller ; the knees are 24 in. x 14 in., and the foot about 
15 in. or 18 in. long, is bolted to the middle bearer. If 
there is an end door, a knee is attached to the headstock, 
and to this knee the end door is hinged at the top and 
fastened near the bottom. In the smaller and older 
wagons, instead of the knees inside there were simply 
straight iron stanchions 24 in. x ?in., placed outside the 
body, and bolted to the side of the sole-bars. The sides 





and ends are connected together by an iron corner plate 
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ts in. thick, extending from top to bottom, and 7 in. 
along each. To prevent the body from swaying to and 


fro, two iron bars 24 in. x Zin. are bolted diagonally to 
each sole-bar and along the side boards. The fast end is 
attached tothe headstock by two upright stanchions of 
oak 5in. x 44 in. ; or angle iron 24 in. x 24 in. is some- 
times used. 

Doors.—Every coal wagon, with but few exceptions, has 
an en door or tip for shipping, and a door in each side. 
Various methods of fastening the doors are adopted. The 
coal wagons used in the North of England have hopper- 
shaped ies ; that is, the sides and ends slope inwards 
towards the bottom, and the coal falls out of the bottom 
of the wagon into the ship; they thus differ materially 
from the wagons used in South Wales, although there are 
a few wagons in this district which are similarly con- 
structed, for use at certain iron works. 

Floor.—In some instances the floor is made of sheet 
iron, which enables the coal to pass more quickly out of 
the wagon when being tipped; but unless of a good thick- 
ness, pel iron is not sufficiently stiff, and buckles up, 
cutting off the bolts intended to hold it down to the frame, 
and thus freeing itself and occasionally going into the ship 
along with the coal. Spruce 24 in. thick is very generally 
emp — ; but oak 1} in. thick, being more durable than 
deal, has been used with advantage, and being hard it 
soon becomes almost as smooth asiron. Wood floors are 
best laid transversely to the length of the wagon, that is, at 
right angles to the sole-bars. If laid longitudinally they 
are apt to break away from the nails, and to shoot out 
with the coal when the wagon is being tipped. 

Framing.—All private wagons in the South Wales 
district, with but few exceptions, are constructed with oak 
frames. Some fifteen years ago, the author’s firm con- 
structed a number of wagons with the sole-bars of I iron, 
94 in. deep by 3}! in. broad and # in. thick in the web; 
these bars have still many years of life left in them, 
though the remainder of the frame, which was of oak, has 
had to be replaced. Before the demand for coal wagons 
became so great and the competition so keen, the under- 
frames were constructed of English oak; but now the 
ee is often content to have foreign oak. Indeed 

nglish oak could not always be procured in sufficient 
quantity to keep pace with the demand. The life of the 
wagon is not much reduced in consequence of this change, 
provided sound timber be used; for after all no timber 
can long stand the excessively rough work to which coal 
wagons are subjectec, no other kind of rolling stock meet- 
ing with such rough usage. 

Draw Gear.—In former years the Taff Vale draw 
gear was of what is known as the “ flat” type. One end 
of the wagon being devoid of hook and chain, the draw- 
bar had its extremity flattened out in plan into an eye, 
as shown in Figs. 1 and 2, page 500, to which the draw- 
chain of the next wagon was coupled by an open link 
with a pin dropped vertically through the eye. In 1872 
new wagons were constructed with ordinary coupling at 
one end, as in Fig. 6, and with a compound coupling at 
the other end, as shown in Fig. 5, for enabling them to 
be coupled either to the “‘ flat” type or to the ordinary. 
But the present regulations of that and other railways 
require all wagons to be constructed with the ordinary 
hook and chain at each end, as shown in Fig. 6; and 
wagons fitted with other ‘types of coupling are being 
altered. Side chains have also been dispensed with. 
Some of the other lines bringing coal down to the different 
docks had special couplings, one form of which is shown 
in Fig. 3. nder the Taff Vale present regulations the 
drawbar pulls from the headstocks, which are connected 
by iong tie-rods, and thus form a continuous drawbar, as 
in Fig. 7; but the usual practice is to draw from the 
middle bearer, as shown in Fig. 8. Under this arrange- 
ment the strain on the middle bearer is very severe, for 
it has to stand both the brunt of the pulling and also the 
bulk of the weight of the load; it is therefore sometimes 
made 6 in. thick in the 10-ton wagons. The spring placed 
upon the drawbar is frequently only a single ring of india- 
rubber, 14 in. or 2 in. thick, as shown in Fig. 8. 

Buffers.—As regards the buffing arrangements, the 
underframes of mineral wagons are of three principal 
kinds ; first, those with dead buffers at each end ; second, 
those with spring buffers at one end and dead buffers at 
the other; and, third, those with spring buffers at each end. 
As a general rule private owners will not incur the expense 
of spring buffers, not even at one end, unless they are com- 
pelled to do so. Where adopted, the spring buffers are 
usually of the “ outside” type, Fig. 9, page 500, formerly 
known as Brown’s, the spring being contained within the 
casing of the buffer, and the whole situated outside the 
headstock of the underframe. They were usually if not 
always of cast iron, but this material is not suitable for 
the work ; consequently wrought iron is now largely used, 
with considerable economy in the cost of maintenance ; 
the spring is either of steel or of india-rubber. Ina few 
instances the more costly system of laminated springs has 
been adopted fcr drawbar and buffers, Figs.11 and 18,placed 
sometimes just within the headstock, Fig. 18, and some- 
times between the two cross-bearers, Fig. 11. The sole- 
bars are then made to project about 9 in. beyond the ends 
of the wagons, for the purpose of receiving the chains at 
the coal tips, as shown in Fig. 11. 

In the outside type of spring buffer it will be seen that 
the blow is not conveyed direct on to the sole-bar and 
thence to the adjoining wagon ; for, as shown in Fig. 9, 
the headstock intervenes between the buffer and the sole- 
bar ; this intercepting piece of timber is the wrong way 
of the grain, and is very rapidly pommelled to pieces by 
the concussions in buffing, aided by the reduced area of 
the sole-bar at the tenons. In order to obtain, at a com- 
paratively small expense, a really direct transmission of 
the blow, the spring buffer shown in Fig. 10 has been 
introduced, in which it will be seen that the blow is re- 
ceived direct upon the end of the sole-bar, through the 
spring and base of the buffer; this form, therefore, has 
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TABLE No. II.—Princreat Dimensions OF CoAL WAGONS OF DIFFERENT TONNAGES. 











| 
| 10-ton Wagon as now . | 8 y p. 
10-ton Wagon as now Made. | 8-ton Wagon as now Made G-ton Wagon | 6-40n Wagon 
| Known as: Know as: of Ten Years) of Twenty 
Principal Parts oF Coat Wagons. eal elit i aeaet ae ac 
| aff Vale (Great Western} Taff Vale |Great Western) Taff Vale _ : 
| Type. Type. Type. e Type. Welsh Lines. 
3 2. 3. 5. 6. 
Sole-bars, oak. in.) = 12x5 12x5 12x5 12 x5 11 x4} 10x4 
Headstocks, oak .. - | 12x5 12x5 12x5 12 x5 ll x4 10x4 
Middle bearers, oak ea 12x5 12x5 12x5 12 x5 ll x4 10x4 
Diagonals, oak .. os »» 11x38 11x3 11x3 9 x4 74x3 8x3 
Longitudes, middle, oak ‘. 11x3 1x3 9x3 6 x4 Ss xa 7x2 
pa end,oak .. A 11x38 11x3 9x3 4x3 8 xSt ixat 
Sides and ends, deal oo | 24 2hor3 2 24 or3 2} | 2 
Floor, deal = of 24 2h 24 2h 2] | 2 
Body, inside length ft. in | 14 6 14 6 10 9 14 0 10 4 9 10 
i cscs Oe ge | BD 6 10 6 10 6 10 6 8 6 6 
ne » depth on es | 3 6 3 8 3 5} 81 3 9 8 V4 
»» internal capacity.. cub. ft. 347 363 254 295 258 | 197 
»» capacity per ton .. » | 84.70 36.30 $1.75 36.87 $2.25 32.83 
| 
Bearing springs, length. . .. ft. in.) 3 3 3 8 3.3 3 3 8 0 | 3 0 
ei » Width. in. 4 4 3} 34 | 3 3 
Wheel base ‘i i ca .- ft. in.} 8 3 6 5 | 8 3 5 8 5 8 
Axles, length between centres of jour- | 
nals sin ye a8 ve in. } 6 4 6 4 6 4 6 4 6 4 6 4 
Axles, diameter through wheels in. 5 5 5 | 5 44 4} 
ae “a n centre an NK » | 4h 4} 4} | 4} } 4 4 
Journals, length and diameter ¥ » | 8x3} 8x 3} 7x34 | 7X34 | 6x3 | 6x3 




















some advantages. The pin or bolt used for fastening the 
head of the ordinary outside buffer has proved a great 
source of injury to the headstock ; for the hole made to 
receive the pin is a source of weakness, and leads to early 
damage to the headstock. To remedy this, and to facili- 


tate repairs, the author introduced a wrought-iron buffer | of wrought iron. 


with a gib and cotter fastening, its present form being 
shown in Figs. 12 and 13, annexed. This method of 























astening renders it unnecessary to cut away the head- 
stock; and, besides enabling sufficient draw or initial 
compression to be given to the spring, facilitates the 
changing of a broken spring. To describe all the buffers 
and springs in use would be beyond the limits of this 
paper, 

, Sab Guards.—These are invariably of the W pattern, 
Fig. 16, page 500, made of 3? in. x #in. iron for the legs, 
and 24 in. x ? in. for the wings ; on the smaller wagons the 
legs are sometimes made of 3 in. x? in. iron. The bot- 
toms of the guards on the same side of the wagon are fre- 
quently connected to each other by iron rods about 13 in. 
in diameter. The guards are secured to the sole-bars by 
seven # in. round bolts, or in some recent instances by 
square bolts. 

Brakes.—The invariable practice now is to have two 
brake blocks acting on the wheels on the same side of the 
wagon. Wood has been generally used, but of late years 
cast iron is becoming more in favour, as wood blocks wear 
away very rapidly, and require to be continually adjusted 
to the wheels, besides getting frequently burnt away by 
the friction. The leverage given is about twelve to one. 

Bearing Brasses.—The brasses of coal “— have a 
bearing of about 1? in. of circumference. They usually 
wear short at the inner end for want of Inbrication ; and 
as a grease-hole is so near to that end, the author is of 
opinion that an explanation is to be found in the recent 
report of the Research Committee on Friction, where it 
is stated that the weight being greatest in the centre of a 
bearing, the oil will force itself out with a considerable 
pressure through a hole placed in the centre. When the 
wagon is loaded, the axle is always slightly bent, so that 
the greatest pressure comes just about the back hole, 
which would accordingly gather up the grease supplied 
by the front hole, in its passage to lubricate the full 
length of the journal. In further proof it may be stated 
that, when a wagon is lifted, the grease in the front hole 
of the brass is found to be the natural colour, while that 
in the back hole is not only dirty but quite hard. The 
lubrication is effected by means of grease, that known as 
** vellow grease” being commonly employed. Oil, though 
said to be a cheaper lubricant, is not likely to replace 
grease, on account of the cost of changing so many thou- 
sands of axle-boxes, 

Bearing Springs.—The bearing springs, though usually 
the same width and about the same length for the same 
type of wagon, are varied very much by the different 
makers in regard to the number and thickness of the 
plates, ranging from four plates of § in. thickness, to 
sixteen plates of only } in. thickness. They invariably 
have flat ends, and bear on shoes attached to the under- 
side of the sole-bars. There are frequently bolts to hold 
the springs to the axle-boxes. 


| 


Wheels and Axles.—The tyres are usually of Bessemer 
steel, and are attached to the skeleton by rivets ; Mansell’s 
and other fastenings are also much used. The skeleton 
consists of eight double spokes 3 in. to 3? in. wide, and 
# in. thick ; the boss is usually of cast iron, but sometimes 
The axles are sufficiently described in 
the tabulated statement of dimensions already given. 

Coke Wagons.—These are usually made by simply add- 
ing a few bars of timber, called ‘‘ coke rails,” to the top 


























of the 10-ton coal wagons, as shown in Figs. 14 and 15 
annexed. They will then carry 8 or 84 tons of coke. 

Iron Ore and Rail Wagons.—The best form of iron cre 
and rail wagons, which invariably carry 10 tons, is s1own 
in Figs. 16 and 17, page 500, os eromeggas | one belonging 
tothe Rhymney Railway Company. e end flaps are 
of iron, and are let fall upon the floor when it is desired 
to use the wagons for carrying long rails or bars. These 
wagons are fitted with spring buffers at each end, and with 
drawbar cradle and spring. Asarule private owners’ 
ore wagons do not carry rails, and are constructed with 
underframes similar to those of the coal wagons, and with 
dead buffers at eachend. In a few instances there are 
doors in the floors of these wagons, for enabling the ore to 
be rapidly and economically discharged. 

Iron-Framed Wagons.—Another distinct type of wagon, 
not the property of any private owner, is the iron-framed 
wagon to carry 9 tons, which is now being constructed by 
the Great Western Railway Company for their own use, 
and which may be seen constantly working in South 
Wales. The plan of the underframe is shown in 5 16, 
page 500, together with the sections of sole-bar and head- 
stock. There can be no doubt that iron or steel is the 
proper material for — which are subjected to con- 
tinual rough work. There are many iron wagons now 
running that were made in 1844 and will yet last many 
years, notwithstanding that they have undergone conver- 
sion from the broad to the narrow gauge. A number of 
10-ton coal wagons with iron frames, Figs. 19, 20, and 21, 
page 500, which the author believes to be the first coal 
wagons of the kind made for private owners in the South 
Wales district, have just been constructed by his firm for 
Locket’s Merthyr Steam CoalCompany. The body is of 
the ordinary kind, having side and end boards 24 in. 
thick, with angle-iron capping, two side doors, and one 
end tip; the floor, Fig. 20, is of elm 1} in. thick, resting 
on longitudinal deal bearers so arranged as to give a 
current of air between the top of the frame and the under- 
side of the floor, in order to prevent decay. There are 
spring buffers at each end, as dead buffers would cause too 
much strain on the rivets of the iron frame. To prevent 
any jar or sudden shock, the buffers and drawbars are pro- 
vided with special india-rubber springs, which require no 
metal stops. The general arrangement of the underframe 
is shown in Fig. 19, the following being the particulars of 
the iron used : 


Two sole-bars and two head- 


Te | ee |e 
stocks, channeliron ... ass 9by3 by 
Two cross bearers, channel iron 6,22 558 
One middle bearer, plate im 99 18 

Two cover plates to headstocks, 
plate os aa +e 8 5 %%s 
Four diagonals, angle iron rg ee 


Size of Wagons.—A quarter of a century ago the wagons 
of the South Wales district, and indeed of all narrow 
gauge lines, were chiefly constructed to carry 6 to 7 tons; 


10-ton wagons are the most popular. The change was 
brought about partly . the extensive introduction of 
larger coal tips at the Cardiff and Penarth Docks, and 
partly because the larger wagons enabled the increased 
demand for coals to be complied with at but little extra 
cost for wagon hire. The following statement shows the 
percentage of different sized wagons constructed by the 
author’s firm for this district during two decades, and 
during the last three years ; no doubt the returns of other 
makers would show similar proportions : 


1861-70. 1871-80. 1881-83, 
5 8 


6, 63, 7, and 8-ton wagons 77 35 
10-ton wagons... . 28 65 92 
100 100 100 


In the earlier part of the first decade the 6 and 64-ton 
wagons preponderated ; but, as already indicated, they 
gradually gave way to7 and 8 tons, and these again to 
10-ton wagons. 

The author thinks it probable that the preference for 
larger wagons will continue to grow, and that it will not be 
long before the mineral freighters will ask for coal wagons 
to carry 12 tons. Indeed he has seen returns of the present 
10-ton wagon having occasionally carried up to 11} tons, 
The increase in the tare of the wagon would be compara- 
tively small, as very few parts would require strengthen- 
ing; whilst the larger the capacity of the wagon, the 
larger is the proportion of paying load to dead weight, as 
already shown in Table No, I. 





THE PHYSICAL SOCIETY. 
At the meeting of the Physical Society, held on Novem- 
ber 22, the President, Professor Guthrie, in the chair, 
Mr. James Bewsher was elected a member of the Society, 
The following notes were read by Mr. R. T. Glazebrook, 
M.A., F.R.S.: ‘On the Permanence of some Standards 
of Electrical Resistance.” The author has had occasion 
to compare with ten standard B.A. units a coil which had 
been tested by Lord Rayleigh in 1882, the coil then being 
two years old. He found that its resistance was 9.98335 
B.A. units at 14.05 deg. Cent., while Lord Rayleigh 
found the value 9.98330 B.A. units. Thus either the coil 
and the standards have changed by exactly the same 
amount, which is improbable, for they are wires of 
different thickness, or they have all remained permanent. 
**On the Effect of Moisture in Modifying the Refraction 
of Plane Polarised Light by Glass.” The author de- 
scribed some experiments he been engaged in lately 
at the Cavendish Laboratory. Plane polarised light is 
made to fall on a plate or a wedge of glass at various 
angles, and the position of the plane of polarisation de- 
termined. It is found that this depends greatly on the 
hygrometric condition of the air in the neighbourhood of 
the glass. If moist air be blown on to perfectly clean 
glass the plane of polarisation of the emergent light is 
displaced from its normal position in one direction, while 
if in air be blown it is displaced in the opposite direction. 
At an angle of incidence of 60 deg. the difference between 
the two positions is from 6min. to 8min. If, however, 
the glass be not perfectly clean, the effect of moisture is 
at first the same as that of dry air, though on stopping 
the draught an opposite effect is dine. The author 
assigns as the cause of this the heating of the surface, 
which, as Magnus discovered, is produced by a draught 
of moist air. He finds, on repeating Magnus’s experi- 
ment, that the heating is not produced if the glass be 
clean, and he shows by an independent experiment that 
slight local heating does produce an effect on the plane of 
polarisation in the same direction as that due to the dry 


air. 

Mr. Glazebrook also exhibited a spectrophotometer 
described by him in a paper read before the Cambridge 
Philosophical Society (Proc. Phil. Soc., vol. iv., part vi.), 
and made by the Cambridge Scientific Instrument Com- 
pany from his design. 

A note ‘‘Ona Point in the Theory of Pendent Drops,” by 
Mr. A. M. Worthington, was read by the secretary, Mr. 
Walter Baily. This was a note upon a paper recently 
communicated by the author to the Royal Society upon 
the measurement of the surface tension of a liquid from 
observations of the forms assumed by pendent drops. By 
making a measurement of a horizontal section of such a 
drop, and of the angle made by the tangent plane to the 
surface at the line where the section meets the surface 
with the horizontal, and knowing the density of the 
liquid, sufficient data are obtained to determine its surface 
tension. Professor Perry, remarking upon this paper, 
gave an account of some researches upon the subject in 
which, some years since, he had assisted Sir William 
Thomson. On the usually accepted theory of surface 
tension based upon the behaviour of liquids in capillary 
tubes, at every point of the surface of a liquid the equa- 
tion 

1 
kp== 
~ 
must hold, where p is the pressure at that point or the 
difference of pressures on the two sides of the surface, 
and R' the two principal radii of curvature, and k a con- 
stant. In the case of a drop whose surface is one of revolu- 
tion about the vertical, the contour may be drawn from 
the equation; this was done, and theoretical drawings 
were made of a number of drops. These have since been 
compared by Sir W. Thomson with enlarged photo- 
graphs of actual drops and the results are highly satis- 
factory. This law no longer holds in the case of a drop 
at its “‘ critical point” or that point when it is about to 
fall, since here dynamical action comes in. : 
Baily also read a paper by the same author ‘On a 
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there were also some 4 and 5-ton wagons, sume of which 
are stiil at work; then followed 8 tons; and now the 


New Capillary Multiplier.” This is an apparatus for the 
measurement of surface tension, and is a modification 
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of one used by M. Despretz. From one extremity of the 
arm of a balance is suspended a roll of platinum foil, con- 
sisting of a strip 50 centimetres long, and 5 or 6 centi- 
metres broad, rolled up, the successive convolutions 
being prevented from touching by rolling up with the 
foil a number of small pieces of hard glass tubing about two 
millimetres diameter, which occupy the upper part of the 
helix, and preserve the form of the lower part. The coil is 
cleaned by igniting it in a Bunsen flame, and then sus- 

nding it with its lower end in the liquid to be examined, 

he increase in weight corrected for the part of the coil 
immersed is due to the fluid rising between the convolu- 
awe From this the surface tension is readily calcu- 
lated. 

Mr. Hilger described a new solar eye-piece. In Pro- 
fessor Pickering’s eye-piece there are two rectangular 
srisms of glass of slightly different refractive indices, The 
fight of the sun undergoes partial reflection at the surface 
separating the two prisms, the ratio of the reflected to 
the incident light diminishing with the difference between 
the refractive indices. It is found, however, that such a 
prism under a high power always gives a double image 
due to the two glass surfaces, it being practically impos- 
sible even under enormous pressure to bring them into 
true contract. To obviate this, Mr. Hilger makes the 
second prism of Canada balsam, which gives the most 
satisfactory results, the image being pure and single, 
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RECORD. 
ComPiteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT SPECIFICATIONS PUBLISHED 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where I ti are icated from abroad, the Names, 
éc., of the Communicators are given in italics. 

u f ra may be obtained at 38, Cursitor-street, 
thancery-Lane, E.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed toH. Reaper Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
ification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the ptance of a plet cification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ORDNANCE. 


279. A. Sauvee, London. (J. B. G. A. Canet, Paris.) 
Working, g, and Chec'! the Recoil of 
Guns. {ls. 11 Figs.) January 2, 1884.—This relates to appa- 
ratus for loading guns in revolving turrets in any position of the 
platform on which is fixed the mounting of the gun, and for 
checking the recoil of the gun. Referring to the illustration, the 
charge is rai by a lift inside a tube L forming a central pivot 
attached to the platform on which rests the gun. The elevating 
apparatus consists of a hydraulic cylinder provided with two or 
more telescoping pistons, the smallest of which carries the table 
T provided with rollers ¢ on which rests the charge carrier P con- 
taining the projectile, and two half charges of powder. The 
table is guided by slide blocks working in grooves in the guide 
bars I attached to the central tube L. The carrier P is guided b 

two side rollers p* working in grooves J in the guide bara I, whic 

grooves branch off near the top of the tube, causing the charge 
carrier to travel backwards on the rollers ¢, and be brought into a 
position which will lead it behind the breech of the gun, when the 
rollers leaving the grooves; the continued ascent of the piston 
raises the charge carrier to the position shown between the rear 
transom of the slide and a bracket fixed under the breech. 
Several modified arr ts of charge carriers are described, all 
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having for object to bring it into position for loading. Any suit- 
able apparatus may be provided for elevating or training the gun, 
for revolving the turret and ramming home the charge. The 
water for working the apparatus inside the revolving turret starts 
from a distributing box, the upper part of which is forced by 
means of the guide bars I to follow the revolving motion of the 
turret. The apparatus for running the gun in and out comprises 
a hydraulic cylinder sliding on a fixed piston, the rod of which is 
provided with two passages leading water to opposite sides of the 

iston. These passages are gradually closed by projections on 
he cylinder when at the limits of its stroke ; they lead toa valve 
box where they are separated by a spring loaded valve. The pas- 
sage leading to the near side of the piston also leads to the accu- 
mulator, and the other is provided with two stop valves, by which 
it can be connected to the accumulator or to waste. The action 
of the apparatus will readily be understood. In another arrange- 
ment the brake cylinders are also utilised for running the gun 
carriage in and out, A piston valve loaded by disc springs is 
arranged in the passages connecting the front and back ends of 
the brake cylinders. In this passage is arranged also the regu- 
lator valve, the position of which is regulated by means of a 
roller working in a slide groove cut in a bar attached to the gun 
carriage in such a manner that the pressure in the cylinders re- 





mains constant during the whole of the duration of the recoil. 
The valve is slightly raised during the first portion of the recoil, 
and then gradually recloses. Two other pipes leading to the ends 
of the cylinder can be connected to the accumulator or to waste 
by means of valves. (Accepted October 10, 1884). 


606. H.S, London. Machine Guns, &c, [10d. 
18 Figs.) January 3, 1884.—The object is to utilise the force of the 
gases which issue from the muzzle of the gun at each discharge 
thereof to operate the breech mechanism of the gun or to store up 
energy to be subsequently used for extracting the empty cartridge 
case, cocking the hammer, bringing another cartridge into position 
for firing, and firing the same or preparing the arm for the next dis- 
charge. This is fully illustrated and described in our issue of 
November 7, 1884. (Accepted October 24, 1884). 


11,303. J. B. and 8. E. Howell, Sheffield. Blocks, 
la d Bars for our, &c 


an ° 
[2d.} August 15, 1884.—Two or more bars of iron or steel are 
twisted together and after heating are welded by forging, rolling, 
or pressing. (Sealed November 18, 1884). 


PNEUMATIC CANNON. 


4355. W. A. Bartlett, Washingto: Col, U.S.A. 
Pneumatic Cannon. [6d. 9 Figs.) March 4, 1884.—This 
relates to cannon from which the projectile is driven by the force 
of an elastic gas ted or tained in some source of supply 
outside the chamber of the se. The gun tube is of considerable 
length, is eee an is surrounded by a flask or reservoir 








g the p . A supply pipe leading from the 
flask to the gun tube near the breech is provided with a valve by 
which the passage of gas tothe gun can be regulated. Referring 
to the illustration, the gun tube 1 is closed at the breech by the 
block 9, and passes from end to end through the flask 3 shown 

















constructed in sections connected together by means of flanges 
and packed joints. The gun tube is straightened by means of 
radial rods passing through the shell of the flask and through 
rings inte between the sections. The radial rods bear on 
the gun tube, or are attached to a collar surrounding the said 
tube. Asshown, a slide valve is employed for controlling the 
passage of the gasto the gun tube. The valve is opened by means 
of a pull rod, and is normally closed!by a spring. A small pipe is 
connected with the gun tube near its muzzle, and leads to a small 
cylinder having a piston and rod bearing on a spring hook. When 
the projectile the muzzle, the piston disengages the hook, 
and the valve is closed. (Accepted October 3, 1884). 


425. F. Beesley, London. Breakdown Hammerless 
Guns. (6d. 4 Figs.) January 2, 1884,—The lock mechanism 
is provided with a spring acting as a lifting or tumbler cocking 
lever when opening the gun, and as a spring for actuating the 
tumbier for discharging the gun when the gun is closed, and when 
the tumbler is released from the sear by the usual action of the 
trigger. These flat spring levers are pivotted at the front end of 
the action near the knuckle joint, and have their forward ends 
projecting beyond the knuckle joint, and lying under the barrels 
of the gun, and their rear ends extending into engagement with 
aslot in the lower forward part of oue of the tumblers. A tumb- 
ling lever actuated by the under part of the barrels compresses 
the spring by the closing of the gun. (Accepted October 24, 1884). 


9110. J. Victor, Du Quoin, Ill, U.S.A. Locks for 
Firearms. (6d. 9 Figs.) June 17, 1884.—The main spring is 
arranged and connected with the hammer, so that it effects the 
cocking of the same when thefrear ends of the barrels are elevated, 
and also serves as the barrel check. The safety block for the 
hammer is connected with and operated by the trigger. An auto- 
matic trigger lock is connected with and opera by the lever, 
which locks the barrels in their normal position, so that when the 
lever is operated to admit of the dropping of the barrels, the 
trigger lock is released, and automatically engages the triggers. 
(Accepted October 24, 1884). 


10,365. C. D. Abel, London. (Archduke C. Salvator and 
G. R. Von Dormus, Vienna). Magazine Firearms. [6d. 
43 Figs.) July 19, 1884.—This has a vertically swinging breech 
block, an automatic cartridge conveyor, anda laterally attached or 
loosely hung magazine. The principal features are : The vertically 
swinging breech block adapted to automatically extract the ex- 
loded cartridge cases ; the firing of the cartridges by means of a 
mmer, a mainspring, and a firing pin ; the automatic introduc- 
tion jof the.cartridges into the chamber of the arm ; the opera- 
tion of the parts by moving a guard lever backwards and forwards 
through a small angle ; the arrangement of air suitable for the 
attachment of Mannlicher’s g ; the arrang it of maga- 
zine for the insertion of paper cartridge boxes; the arrangement 
ofa lateral magazine having a fixed or removable cartridge box ; 
the loading by means of a hopper, the arm being fixed in a special 
frame. The arrangement is such that when the guard lever is 
moved downward the hammer is cocked and a projection of the 
hammer disc is drawn away from under the breech block, whereby 
a bent blade spring connected with the breech block is freed so as 
to suddenly draw down the latter, the spring of the breech and 
withdrawal of the case being effected by the guard lever, which, 
when moved backward, forces the cartridge into position and 
closes the breech. (Sealed November 7, 1884). 


PULLEYS. 





504. J.H. Boddy, Leeds. Pulleys or Drums. [éd. 
11 Figs.) January 3, 1884.—The rim of the wheel is of T section, 
the {end of one spring spoke being connected to one side of the 
rim flange and the other end of the spoke to the reverse side of the 
boss flange. The spokes are fitted alternately in this manner. In 
another method springs are placed between an ordinary pulley 
rira and the rim of a concentric internal pulley, or the rim may be 
sétached by spiral springs to arms projecting from a boss., (Ac- 
vented October 21, 1884). 


617. W.G. Storey, York. Split Driving Pulleys. 
(2d.] January 4, 1884.—Pins on the boss of each half pulley fit 
into corresponding holes in the shaft. The boss and rim of one- 
half pulley are made with lugs fitting into corresponding recesses 
made in the boss and rim of the other half, and secured by cross 
bolts with countersunk heads and nuts. (Sealed October 31, 184). 


1175. J. Bond, Longridge, Lanc. Lubrica the 
—- of Sheaves of ey Blocks, Loose eys, 
&c. (4d. 3 Figs.] January 10, 1884.—The boss of the sheave 
pulley or wheel is formed with a series of triangularly-shaped 
cavities or recesses radiating from the axle which inclose a lubri- 
cant of a semi-liquid consistency, preferably the preparation 
known as “‘ solidified oil.” The apexes of the cavities are open to 
the axle, forming a series of narrow slots parallel to the axis. The 
sides of the cavities may be closed by a ring let into the boss. 
(Accepted September 23, 1884). 


7092. O. R. Olsen, Indianapolis, Ind., U.S.A, Pulleys, 





(4d. 4 Figs.) May 1,1884.—The rim is made of rolled metal and sup- 
ported by means of a hub, spokes, and secondary rim cast in one 
piece. The secondary rim may be cast with lugs or projections on 
the side, one or more of the lugs or projections being placed at 
the inside of the joint of the rim and is rivetted tothe rim, The 
hub and secondary rim may be in two parts. (Sealed November 


_— TUBING 


1869. J. T. Mason, Tunbridge Wells. Connection 
and Coupling of Pipes and Hose. (6d. 4 Figs.) January 
22, 1884.—The one end hasan undercut rim divided into eight 
parts, four being taken out, and on the other end is a sliding 
collar with a flat rim divided into eight parts, four being taken 
out so as to allow of insertion into the lower undercut rim. By turn- 
ing the movable collar the junction is complete, and may be made 
permanent by a key spring. (Accepted October 7, 1884). 


6065. J. B. Harris, Edinburgh. Hose Couplings. 
(6d. 4 Figs.) April 7, 1884.—That part of the coupling which 
enters the hose is formed with a ridge at about its middle, and 
the hose is tied at the rear and front of the pr The ridge may 
be extended to the rear so that the front half of the part shall be 
of less outside diameter than the rear part. (Accepted September 
19, 1884). 

3588. A. Ince, London. Union Joint for Lead 
Pipes without Solder. (6d. 7 Figs.) February 19, 1884.— 
The socket for receiving the end of the lead pipe is bored out at 
one end to the external diameter of the pipe and at the other end 
to a larger diameter, which is screw threaded. The end of the 
pipe after being passed through the smaller end of the socket is 





opened out and a screwed nipple having a conical end and bored 
out to the internal diameter of the pipe, is screwed into the larger 
end of the socket, forcing the lead pipe against the socket and 
making a perfect joint. The illustration shows the construction 
of a modified form of joint containing a thimble B. For jointing 
two pipes together two sockets and a double-end nipple are em- 
ployed. (Accepted September 19, 1884). 


6066. J. B. , Edinburgh, India-Rubber 
Hose. (6d. 1 Fig.) April 7, 1884.—Brass wire cloth is coated 
with a preparation of india-rubber and cut into diagonal strips 
out of which the hose is made in the ordinary manner. (Accepted 
September 19, 1884). 


9032. J. B. Edinburgh. India- Rubber 
Hose, &c. (4d. 2 Figs.) June 16, 1884.—The hose described 
in the former specification is surrounded with a coil of iron or 
other wire. The tube is finally enveloped with a strip of canvas. 
(Accepted September 30, 1884). 


10,905. H. H. Lake, London. (C. EZ. Mark, Flint, Mich., 
U.S.A.) Hose Couplings. [6d. 4 Figs.) August 2, 1884.— 
The illustrations clearly show the construction of the coupling, 
which is in twosimilar parts. The cylindrical portion a of the 
coupling is attached to the;hose, and has an air passage b which 
diminishes in size as it approaches the closed end of the device 
which terminates in a rounded hook formation c. The inclined 
diaphragm closing the end is provided with a small passage 
nearly at right angles to, and communicating with, the air passage, 
the outer face of the diaphragm being provided with an elastic 
packing f surrounding the small e. The mouth of the 
coupling flares in two directions, sidewise from the inclined face 
of the diaphragm and in vertical cross section in order to guide 
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the point of the opposite part of the coupling into the socket 

when the air passages in the two parts will coincide. Each part 
of the coupling is connected by suitable links kk to the draw- 
head coupling of the car, and a coiled spring 2 inclosed in a case 
is poche at one end to the hose coupling and at the other to the 
drawhead. A chain n limits the forward action of the spring /. 
The parts are so constructed that they will hold their connection, 
but when the air pressure is on the hose it requires much force to 
disconnect them. The link & is slotted at its lower end, the slot 
engaging with studs o projecting from the sides of the coupling 
in order to allow the coupling to vary in height with the varying 
height of the vehicles which it is desired to couple. This coupling 
may be u also asa hose coupling for all purposes. (Sealed 
November 4, 1884). 
VALVES. 


324. J. Hargreaves, Widnes, Lanc. Valves. [4d. 3 

igs.) January 2, 1884.—A metallic valve is combined with an 
india-rubber valve. A convenient construction consists of a flat 
circular metallic disc slightly smaller in diameter than the orifice 
to be closed, provided with a guide spindle and adapted to seat on 
arms or ribs so as to leave a small annular passage for fluid, and 
an india-rubber disc valve of larger diameter than the metallic 
disc valve, with the back of which it is held in contact by a bind- 
ing plate. The india-rubber disc is adapted to close on a bevelled 
ia) surrounding the metallic valve. (Accepted October 10, 
1884). 


689. B. Rhodes, London. Construction of Cocks 
or Valves. (4d. 3 Figs.) January 4, 1884.—The barrel of the 
valve is parallel and is fitted with a plug which can be raised and 
lowered by means of a screwed spindle. Within the barrel the 
plug is formed of an elastic material (such as described in Specifi- 
cation 1334 of 1879), which is compressed between a bearing in the 
lower part of the casing, and the inexpansible part of the plug, 
when the latter is forced down and perfectly up the passage 
way. (Accepted October 3, 1884). 


11,025, L. D. Craig, San Francisco, U.S.A. Valves 
or Cocks. (6d. 8 Figs.) August 7, 1884.—The outer case K 
of the valve has a screw thread at L working ina female screw M 
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on the hydrant or pipe connection. A valve plug rests upon a 
washer O resting on a spring which holds the plug firmly in its seat. 
The valve is operated by means of a key R having a square end 


fitting in socket in the plug N, the port being brought into 
coincidence with or moved away from the discharge pipe Z. In 
a modification the ‘plug N is fixed and the pipe Zis attached to 
a loose cone fitting over the plug; by turning the pipe Z the water 
is turned off oron. (S November 11, 1884). 


11,727. H. Trott, London. Ball Valves for h 
and Low-Pressure Water, &c, [4d. 2 Figs.) August 28, 
1884.—Referring to the illustration, the valve is provided under- 
neath with a full water outlet B. The inner valve C is bevel- 
shaped, so that whenever the ball lever L descends the flap valve E 
will follow and keep against the end of the lever. The valve E has 
hinged or side pin bearings D attached to the top of the valve 


casing, and its lower end is prolonged and formed into a half- 
round shape to keep the water close, The valve E being jointed 
to the movable bearings D, it can readily be removed by unscrew- 
ing the top A, and is pressed by the lever L so as to bear equally 
all round its seating. The lever L is fixed to the casing as shown. 
Cross bridges F are cast in the inlet to the valve to resist part of 
the direct high-pressure water on the valve seating when open. 
(Accepted October 3, 1884). 


11,766. H. J. Pearson, Nottingham. Throttle Valves, 
{4d. 4 Figs.] August 29, 1884.—The cap or cover of the aperture 
and the frame which receives the valve disc are all cast in one in 
that class of valves in which the valve disc can be removed by a 
side aperture in the casing. (Accepted September 30, 1884). 


LUBRICATORS. 


678. J. Dewrance and G. H. Wall, London. Lubri- 
cators for Steam Engine Cylinders. [4d. 2 Figs.) 
January 4, 1884.—A valve seat is formed on the upper end of a 
central tube communicating with the steam cylinder. A valve 
having a long guide fitting loosely in the tube rests on the seat 
and is drilled centrally, and receives a spindle. When steam is 
admitted to the cylinder it raises the valve and passes into the oil 
vessel ; when the pressure in the cylinder declines the inlet valve 
closes, and the pressure in the reservoir being greater than that in 
the cylinder, a small quantity of oil is forced past the spindle in 
the valve. (Accepted October 17, 1884). 


2421. J. Eastwood, Ashton-under- 
_ 2jFigs.] January 31, 1884.—This 
consists of a closed vessel, having at its top a pipe furnished with 
a sight feed to convey theoil to the part to be lubricated, and 
at or near the bottom a pipe to introduce water under pressure 
beneath the oil whereby it is forced to the cylinder or other place 
to be lubricated. The supply pipe is provided with a stop-cock 
and regulating tap. (Sealed November 18, 1884). 


12,101. H. P. J. Kessler, Oberlahnstein-am-Rhein. 
Lubricators. [4d. 4 Figs.) September 6, 1884.—This relates 
to lubricators with capillary wicks, the object being to maintain a 
constant level in the oil cup, and to provide for increasing or 
lessening the supply. A second oil cup with capillary wicks is 
arranged above the ordinary cup, and supplies it with oil. Re- 
ferring to the illustration, on the top of the ordinary cup having 


ely Ww. 
Lyne. Lubricators. (6d. 2j 


a capillary wick is fixed a second cup having a central tube d 
and several other tubes dl. One or more of these tubes may be 
provided with wicks for supplying the lower cup A with oil. A 
screw plug q has taper grooves in its screw, so that, according as 
itis serewed more or less down, there is a greater or lesser flow of 

oil from the upper tothe lower cup. The grooves may be formed 
- in the female screw. (Accepted October 10, 1884). 


LOCK NUTS. 


8176. W. Morley, London. Preventing Nuts and 
Bolts from Working Loose. (6d. 6 Figs.] May 26, 1884. 
—A washer having a projecting on its underside to prevent it 
from rotating is placed on the screwed end of the bolt, the washer 
and bolt being so formed that they cannot rotate independently. 
The nut is provided with a series of radial ratchet teeth on its 
underside in which takes a spring pawl arranged in a groove in 
the upper side of the washer. (Accepted Oct 17, 1884). 


6505. T. K. Mellor, Huddersfield. Lock Nuts and 
Bolts. (4d. 7 Figs.) April 18, 1884.—A pin is inserted longi- 
tudinally between the nut and the bolt in a groove cut partly in 
the one and partly in the other. The pin either passes through 
the end of the nut or through a special hole to the side of the nut, 
and the two ends are turned over or twisted together. Accepted 
October 17, 1884). 


BELTS. 


435. G. H. Hebbiethwaite, Huddersfield. Fasteners 
of Driving Belts. [4d. 5 Figs.) January 2, 1884.—Two or 
more metal plates perforated for the reception of stitches or 





rivets and connected to each other by a knuckle joint or by links 
are employed. (Accepted September 26, 1884). 

1855. J. B. Harris, Edinburgh. Machinery Belt- 
ing. (6d. 2 Figs.) January 21, 1884.—Metallic nails or studs 
are inserted in the belts, bands, or straps so as to protect the 
whole of the inner surface from frictional contact with the face 
of the driving pulley. (Accepted September 26, 1884). 


ROPE COUPLING. 


H. Pataky, Berlin. (A. Engelmann, Hanover). 
Coup! for Rope ons. ‘{4d. 9 Figs.) 
April 8, 1884.—Referring to the illustration, the outer diameter 
of the shell b of the coupling is of the same size as the diameter of 
the hemp or wire rope, and the entire length of the = is as 
short as possible. e shell b is pe internally with a round 
coarse thread for the reception of the end of the rope and a sharp 
fine thread for the reception of discs h and d' connected with the 
movable eye c. The disc d! is movable on the shank f of the eye c 
and is screwed into the shell b and secured by screws g. A disc d 
screwed on the end of the shank f is provided with ratchet teeth 
fitting into similar teeth on the disc d!, which can thus only turn 
in one direction. The discs d d@} of the second part of the coupling 
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have no ratchets and are free to act as a swivel. If the rope 
has a wire core, the core is made red hot, a thread impressed upon 
it, and it is screwed into the box a, the hemp squeezing itself 
between a and b, the two being connected by the disc hk. The 
between the discs A and d and between the, disc |d! and eye c are 
each equal to the depth of ratchet teeth, so that the eye can be 
turned in the one direction. If thereis no wire core the box a 
and disc A are omitted. The eyesc are provided with removable 
swallow tail-shaped insertion pieces fastened by the screw i. The 
rope may be inserted in a smooth shell b and secured by a — 
to the inner side of which the wire is soldered. The len of the 
rope can be adjusted by turning the eye c by means of a hook key. 
(Accepted September 23, 1884). 


INJECTORS. 


679. J. Dewrance, London. High-Pressure In- 
jector. [4d. 5 Figs.| agen J 4, 1884.—The casing around the 
steam cone, the mixing cone, and the overflow space, between the 
mixing cone and the delivery cone, are made in halves, one half 
being in the body of the injector and the other half in a removable 
cover secured to the body of the injector by bolts. (Sealed Novem. 
ber 18, 1884). 


MISCELLANEOUS INVENTIONS. 


4690. F. Hocking, Liverpool. Apparatus for Con- 
densing and Cooling. (8d. 10 Figs.) March 11, 1884.—A 
spiral way, ways or esare formed by or in tubes, and in 
which the steam and water pass a number of times round the 
tube. Referring to the illustration, the spiral passages a are 
formed by spirally indenting the surfaces of the tubes 6 by spiral 
grooves d, the grooves bearing against the internal'tube }!, and 
forming a spiral eas shown. Theinner or outer or both 
tubes may spirally indented, or a spiral bar or tube may be 
placed between two plain tubes. As shown the condenser is formed 
































of three conical spiral ways, one within the other. Each spiral way 
is fitted at each end into a channelled ring e closing the ends of the 
ways a. The vessel B is provided with a cover D and a bottom E, 
and is mounted over achest F. The top D is provided with a 
steam inlet chest H and a safety valve, communication with the 
passages a being effected by pipes h, as shown. The com- 
munication at the bottom is effected by oe passing through 
the bottom cover into the filter box F, e condensing or circu- 
lating water is admitted by the pipe L, and passes outat M. The 
box F is provided with a stand-pipe and rose P for inlet for air 
to thecondensed water. (Accepted October 3, 1884). 


merset. Safety 

p. » 1884.—A mica cone sur- 
rounds the flame of the lamp, and prevents breakage of the glass 
cylinder. Referring to the illustration, the oil reservoir B is sur- 
rounded by a jacket or casing A forming the base of the lamp, and 
is surmounted by a ring or annular piece A' which supports a 
tubular piece C of mica and a glass cylinder D, The upper end of 
the mica cone C is surrounded by a copper chimney E closed at its 
upper end by a hood F covered with asbestos cloth. Apertures 
at the base of the lamp communicate with vertical tubes I which 


E. G. Rivers, Ross] 
(6d. 1 Fig.) February 





conduct the air directly to the flame. The tubes I are of such 
length in proportion to their diameter that it is not possible for 
any flame to pass through them. The base of the cone C is closed 
by wire gauze J, and the upper ends of the tubes I are covered by 


a ring K of wire gauze. The chimney outlet is protected by wire 
gauze L and M. The cotton wick is furnished with a woven 
asbestos fibre tip. (Sealed October 28, 1884). 


11,679. J. J. Coleman, G! ow, Mechani 
Cooling Air. [4d. 4 Figs.) August 27, 1884.—The framewor 
is in the form of a deep hollow rectangular casing at the top of 
one end of which are three bearings for a crankshaft formed with 
two cranks, which both lie in the same direction. At the other 
end af the top are two gas motor cylinders arranged as in the 
**Otto” twin motor. In the axial line of one cylinder, and be- 
tween it and the corresponding crank is an air-compressing cy- 
linder, an air-expansion cylinder being similarly placed with re- 
ference to the other cylinder. The same piston rod serves for 
each of the two axial pairs of cylinders, and is connected to the 
cranks. The air is drawn into the compression cylinder through 
a pipe connected to the side of the framing so that the air drawn 
in will be cooler than the general atmosphere, either in conse- 
—— of its being waste cold air, or in consequence of sprinkling 

parts near with water. The compressed air after being partly 
cooled by water injected into the cylinder is led to a tower where 
it is cooled by water injected into the tower and falling down 
through a series of perforated plates therein. The air passes from 
the top of the tower to a ng within and near one end of the 
bed frame from which it passes through a number of horizontal 
drying ag to a similar casing at the other end of the framing, 
from which go to the valve chest of the expansion cylinder, 
The sides of the framing are formed with openings through which 
waste air from the space cooled by the machine may pass. The 
horizontal drying pipes may be sprinkled with water. (Accepted 
September 30, 1884). 


138. J. M‘'G. Croft, London. Wooden Pavement. 
(6d. 5 Figs.) January 1, 1884.—The lower portions of the 
wooden paving blocks are formed with grooves or channels, and 
the blocks are laid in rows transverse to the road, so that the 
groove or channel of one block fone oy with those of the adjoining 
blocks. At the sides of the 3 the blocks have channels or 
grooves arranged lengthwise of the road and connected with the 
transverse grooves or channels. The grooves serve to drain the 
roads. (Accepted October 24, 1884). 


11,021. A, Hubner, Cologne-on-Rhine. Retaining 
Walls. [4d. 3 Figs.) August 7, 1884.—These are formed of 
a shell or framing, their front and lower surfaces being connected 
at intervals by metallic or other back stays and filled in behind 
with a backing of earth. (Sealed November 11, 1884). 


11,539. A. Browne, London. (J. G. Dreyfus, Paris), 
Sp: . (4d. 4 Figs.) August 22, 1884.—The spring is com- 
posed of a bar having a U-shaped cross-section, and'corrugated sides 
provided with corrugated outwardly gong ong flanges. The sides 
a taper towards the ends of the bar. (Accepted October 
10, ; 


8345. W. H. Chapman, Lewisham, Kent. Venti- 
lating Mines, Sewers, B 3, &c. (8d. 7 Figs.) 
May 28, 1884.—A series of ejector nozzles are arranged in a circle 
around the upper end of the shaft, and connected by a pipe with a 
pump, blower, or ventilating cowl. (Sealed November 11, 1884). 


8110. T. Redman, Leeds. Mercurial Gas Gover- 
mors. (6d. 4 Figs.) May 23, 1884.—The horizontal way form- 
ing the inlet to the governor and passing along the underside of 
the apparatus is extended to allow room fora boss to be cast on it, 
the upper outlet way being extended in a similar manner in the 
opposite direction. The inlet and outlet pipes are connected to 
these bosses, or to on the lower and upper sides of the 
governor ,respectively. By this arrangement the governor can 
be a for horizontal or vertical pipes. (Sealed November 18, 
1884), 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of —— law cases in the United States, — be 
peng at the offices of ENGINEERING, 35 and 36, Bedford- 





Tue Society or Arts.—A course of three Cantor lec- 
tures, on “‘ The Use of Coal Gas,” will be delivered at the 
Society of Arts, by Mr. Harold B, Dixon, M.A., on 
December Ist, 8th, and 15th. The subject of the first 
lecture will be on *‘ The Composition of Coal Gas, its Pro- 
perties, its Combustion ;” the second, ‘Coal Gas as a 
atone Light ;” and the third, ‘‘ Coal Gas as a Source 
te) eal Daa 
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“THE STEAMBOAT EQUIPMENT OF 
WAR VESSELS. 


So much attention has been paid within the last 
few years to the development of the torpedo boat, 


machinery, coal, and crew in place. It was also 
found impossible to capsize her by the ordinary 
means. Her excellent seagoing features were 
shortly afterwards proved ina very practical manner 
during actual service. Whilst crossing a bar on 


that the no less important advances made in | the east coast of Africa she was filled by a heavy | 


smaller steam craft carried by vessels of war 
have been comparatively unnoticed, outside those 
circles directly interested in the subject. It will be 
understood that we use the expression torpedo boat 
in its generally accepted sense of a small high-speed 
vessel designed exclusively for purposes of torpedo 
warfare. It must not be forgotten, however, that 
the service pinnaces and cutters, to which we are 
about to refer, are also intended to be fitted with 
either spar or fish torpedoes. 


sea, but did not turn over. The boats of an) 
| American man-of-war which were crossing the bar 
| at the same time were, however, capsized, the crews 
| being thrown out, and saved by the English boat. 


| There is no need for us now to enlarge on the | 


| advantages of the life-boat system. At sea its value 
| has been proved over and over again in collisions 
in fogs, through boats falling from the sides of 
ships, on account of gear failing, in cases of boats 
getting amongst heavy breaking seas, and in num- 


The first steamboats supplied for the Royal Navy | 
to be carried by larger vessels, appear to have been | 
twin-screw boats 42 ft. in length. These were | 
built in the Royal Dockyards and fitted with | 
machinery by the leading engineering firms of the | 
day. It is needless to say they were very different | 
craft to the present type of steam pinnaces, almost | 
the only advantage they possessed being great 
strength. This was obtained, however, at the | 
expense of lightness and rather by lavish use of | 
material, than by a scientific disposition of the parts | 
and careful selection of substances most highly | 
suited for the purposes they had to perform. 

In any account of the history of naval steamboat 
equipment the name of Mr. John Samuel White, of 


berless other instances. In spite of this the life- 
boat principle, either from carelessness or a 
foolish economy, is too seldom carried out, and 
numberless small steamers—chiefly pleasure boats— 
go to sea, when half a dozen good sized breakers 
would send them to the bottom. 

After his success with the Sylvia’s boat Mr. 
White offered to construct for the Navy a 36 ft. 
single-screw life pinnace with a total weight of ma- 
chinery not exceeding 40 cwt., which was less than 
half the weight of existing machinery in the 42 ft. 
navy launches. This boat was to be guaranteed to 
steam at the then exceptionally high speed of eight 
knots an hour, and also to be equal in towing power to | 
the 42 ft. service launches. The offer was accepted, 














board, this boat sustained afloat thirty men, whose 
united efforts in rushing from side to side on the 
thwarts failed to capsize her, there being still a con- 
siderable surplus of buoyancy even when in this 
condition. We believe it was the success attained 
with this boat that induced the Admiralty to de- 
termine generally that all future cutters and 
pinnaces for Her Majesty’s Navy should be of the 
same type, and since then we are informed that 
over 300 have been supplied. 

In the year 1878 it was considered desirable to in- 
crease thespeed of the larger boats in the Royal Navy, 
and with a view to attain this end Mr. J. S. White 
and Messrs. Belliss and Co. determined to fit the 
boats with compound engines, and to use a closed 
stokehold with forced draught. The adoption of the 
combined system resulted in a great saving in fuel 
and a large increase of power in terms of the total 
weight of machinery required, and this in turn 
naturally gave a considerably higher speed. The 
following details of the trials of two pinnaces fitted 
with machinery of this type, are taken from the 


| official reports. Table B refers to a twin screw 


boat, of which we give two illustrations on the pre- 


| sent page, and Table C toa single screw vidette boat. 


TABLE B.—Measured Mile Trial of H. M. 48 ft. Steam 
Pinnace No. 109. Twin Screw. Full Power. 


Date oe a “a February 11, 1880. 
Where tried (measured mile) 


Stoke’s Bay. 
ft. in. 
= ’ { Forward .. «< 2 103 
Draught water 1 Aft Pe 3 3h 















































TWIN-SCREW PINNACE, CONSTRUCTED BY MR. J. S. WHITE, EAST COWES. 


East Cowes, naturally occurs first, and coupled with 
it should be that of Messrs. Belliss and Co., of 
3irmingham, who have made all the machinery for 
Mr. White’s boats from the first. In the present 
instance we propose dealing almost entirely with 
vessels built at the East Cowes establishment. The | 
introduction of the modern type of steam service 
cutters and pinnaces, may be said to have originated 
about the year 1864, when Mr. J. Samuel White 
made a series of experiments at East Cowes, with 
a view to applying steam power to the life-boats | 
then being built under his father’s patent. The | 
good results obtained by a small steam life cutter | 
24 ft. in length, built for the yacht of the late Mar- | 
quis of Hastings, attracted the attention of the | 
Admiralty authorities, and an order was given to 
Mr. White to build a 27 ft. life cutter which was to | 
be attached to H.M.S. Sylvia, then being equipped 
for a surveying expedition under the command of | 
the late Captain Brooker. We have been unable to | 
procure a copy of the official trial of this vessel, but | 
a similar one, tried shortly after on the measured | 
half-mile in Portsmouth harbour, attained a speed of | 
6.978 knots. This, we believe, was considerably | 
faster than the larger 42 ft. navy launches were | 
then capable of running. The boiler pressure was 
66 1b., the revolutions 277.33 per minute, and the 
indicated horse-power 13.38, A four-bladed screw 
2 ft. L in. in diameter, 3 ft. 5 in. pitch, and 4} in. 
in length, was used. The draught of water was 
2 ft. 4 in. forward, and 2 ft. 6 in. aft. 

Some experiments were made by the officers of 
Portsmouth Dockyard with a view of ascertaining the 


and the series of trials which followed the delivery 
of this boat proved that she could more than fulfil 
her guarantee. The following particulars of per- 
formance (Table A) are extracted from the report 
of her official speed trial, which was run on the 
measured mile in Stoke’s Bay on October 26, 1867. 
TasBLeE A.—Trial of —_ Steam Vessel Steam Pinnace 
0. 2 


Nominal horse-power .. 6 

Makers name (engines). . ‘ Messrs. Belliss and Co. 
Sth oes {Forward .. ay 2ft. Tin. 

Me ie... 2ft. 11 in. 

Load on safety valve! .. “a ee 70 Ib. 

Steam pressure in boilers 71.116 Ib. 

Mean revolutions ; «a . 289.33 per minute. 

Mean pressure in cylinder .. a 58.166 Ib. 

Indicated horse-power .. : B 

Speed of vessel .. 


31.29 
es “e és 8.322 knots. 
Time under way at full speed without 


stopping 2 hrs. 5 min. 
vs { Force ae “ we 2 
Wind < Direction 7 = a S.S.W. 
ea .. oe vs ee “a a Smooth. 
Quantity coal on board.. < “ 4 cwt. 
Engines : 
Description Simple non-condensing 


on cast-iron standards 
exhausting through 
quieting tank into 
funnel. 


Number and size of cylinders... Two; 6}in. diameter 


‘oiler : by Gin. stroke. 

Description Circular launch type 
with wet bottom fur- 
nace. 

Grate surface 2.5 sq. ft. 

Tube heating surface 343 sq. ft. 

Propeller : 

Description rr - -. Common four-bladed. 

Diameter .. ee ae re a 2 ft. 9in. 

Pitch ee Re r kG; ea 

Length... is én i ws as - 

Immersion upper edge .. Br ee eee 





‘‘ life-boat” qualities of this cutter. It was found 
that if filled by a sea she would still float with 


When filled with water and with machinery on 


Average boiler pressure - 


118.5 Ib. to sq. in. 
Mean pressure of air in stokehold 


2.77 in. of water. 


Mean pressure in receiver { — - Ib 
Average vacuum in condensers as 27.91 in. 
Weather barometer aa ? os 29.81 ,, 
oe : { Starboard 346.18 
Mean number of revolutions {Port 339.17 
| Ib. 
- + {High-pressure 59.683 
Mean pressure in { Starboard; { Low pe 19.150 
cylinders. ) Port § High-pressure 62.216 
{ (Low ” 16.683 


| Mean Indicated Horse-Power developed by Engines : 


Ow = % 
| Speed i —— ee 

| = ‘orce .. 

} Wind 7? Direction 

| State of sea * a 
Quantity of coal on board 
Description of coal 


Engines : 
Makers’ name 


| 
} 
Description a re , 
| Number of cylinders .. : 
} 
| 
| 


Diameter of cylinders, high-pressure 
low 


Length of stroke aa ii 
Description of circulating purzp 


Size.. ee - ‘ 
Description of air pump 


Size.. 


Size of blowing fan 
How driven 


Description of condenser 





Area cooling surface 


High-pressure cylinders { 69.66) 
Low (51.56 5 Total 


121.22 
13.394 knots. 
9 
Ahead and astern. 


Smooth. 
7Tewt. 4 


Nixon’s navigation. 


Belliss and Co. (boat by 
John Samuel White). 


Inverted compound. 
4 

7} in. 

11},, 


8,, 

Reciprocating, worked 
off engine shaft. 

4} in. diameter. 

Single-acting, worked 
off engine shaft. 

4} in. diameter. 
20 in. 

Direct by single cy- 
linder engine 2} in. 
diameter by 1} in. 
stroke placed under 
deck in stokehold. 
Water in tubes, copper 

y, brass tubes tin- 


ed. 
211 sq. ft. 





f 
i 
\ 
i 
| 
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Boiler : 
Description Cylindrical wet bottom 
ordinary launch type 
of steel, with Low- 
moor firebox and 
dome. 
Number of furnaces... - si 1 
Length of firegrate ss s ae 2 ft. 3 in. 
Breadth .. fis oi a a ee ae 
Number of tubes 158 
Description of tubes <é .. Brass, 13in. diameter. 
Heating surface of tubes zs se 200 sq. ft. 
Propellers : 
Twin or single screw 
Number of blades on each 


Twin. 


Starboard. 
ft. in. 
Diameter .. ee oe ois -— rae 
Mean pitch os on - 6} 
Greatest length .. “ as -- O 5} 
Immersion upper edge 5 ee 
Area of rudder .. “ ae ae 6.25 §q. 
One steering wheel with wire rope on parallel barrel. 
Circles. 





Both Engines Full Power. 


To Starboard. 





Angle of rudder ..| 40 deg. 40 deg. 
Full circle made in 1min. 21 sec. 2 min. 6 sec. 
Number of revolu- A * 
: maa { Starboard engine, 332 Starboard engine, 41 
tions per circle i Port pa 288 Port 1 


130.5 yards. } 174.5 yards. 


6 
6 


Diameter of circle. .| 





Full circle made in 1 min. 8 sec. with one engine ahead and one 
astern, helm amidships. 
Table C.—Measured Mile Trial of H.M. 48 ft. Steam 
Pinnace No. 144. Full Power. 
re August 4, 1880. 
{ Measured mile, Stoke’s 
ee Bay. 
2ft. Zin. 
+S 3ft. 10} in. 
-. 121.51b. to square inch. 
1.87 in. of water. 
22.66 in. 


Date 
Where tried es 
_ : ( Forward .. 
Dranght of water, Aft. 
Average boiler pressure os 
Mean pressure of air in stokehold 
Average vacuum in condenser 
Weather barometer es 
Mean revolutions per minute.. 
Mean pressure in cylinders, 
pressure 
Mean pressure 
pressure = ee ae 
Indicated horse-power developed... 
Mean lalael horse-power de- 
veloped, high-pressure cylinder .. 
Mean indicated horse-power de- 
veloped, low-pressure cylinder 
Speed ofvessel .. a se 
vs (Force . es 
Wind + Direction 
State of sea ce ata 
Quantity of coal on board 
Description _,, so 
Engines: 
Makers’ name 


387.65 ,, 


high- 


e ae ne - 77.42 Ib, 
in cylinders, low- 

ss 20.00 ,, 
86.92 ,, 


50.06 ,, 


36.86 ,, 
12.148 knots. 
9 


Bow and quarter. 
Smooth, 
6 cwt. 
Nixon’s navigation. 


Belliss and Co. (boat 
by John Samuel White) 
Inverted compound. 

wo. 
Tt in. 
11d 5s 


Description - sa An 
Number of cylinders .. as se 
Diameter of cylinders, high-pressure 
a * low 5 
Length of stroke ws ae fee 
Description of circulating pump Reciprocating double- 
acting, worked off en- 
gine shaft. 
4} in. diameter. 
Double acting, worked 
off engine shaft. 
4} in. diameter. 
20 


Size o* *. os 
Description of air pump 


Size ai ae 
Size of blowing fan 2 ” 
How driven Direct by single cylin- 
der engine, 2}in. dia- 
meter by 1} in. stroke. 
Water in tubes, copper 
body, brass tubes tin- 
ned, 
180} sq. ft. 


Description of condenser 


Area of cooling surface. . 
Boilers : 

Description Locomotive type with 
wet bottom tofurnace, 
of steel, with Low- 
moor firebox and dome 

Number of furnaces 

Length of firegrate 

Breadth cs 

Number of tubes. . 

Description of tubes 

Heating surface in tubes 

Propellers : 

Twin or single screw 

Number of blades 

Diameter .. 

Mean pitch ee 

Greatest length. . ee 

Immersion of upper edge 

Areaof rudder .. oe 


Brass, 1} in. diameter. 
200 sq. ft. 
Single. 

Four. 
8 ft. 43 in. 
3.6 
5} in. 
23 yy 
ae me 6.5 sq. feet. 
Circles. Full Power. 





To Starboard. To Port. 





40 deg. 


Angle of rudder 
1 ft. 19 in. 


Full circle made in 

Revolutions per 
circle ne os 508 

Diameter of circle 170 yards. 


40 deg. 
1 ft. 24 in. 


456 
153 yards 





(To be continued.) 


THE AUSTRALIAN COLONIES AS A 
FIELD FOR ENGINEERS. 

WE published an article on this subject some 

time ago (vide ENGINEERING, January 25 and 

February 6, 1884), in which we pointed out the dis- 











organisation which had overtaken the Public Works 
Departments of not a few of these colonies, by the 
play of the political and other influences to which 
they are subjected, and drew attention to the 
special difficulties and annoyances to which, con- 
sequently, members of the profession in the public 
service of these colonies are exposed in the dis- 
charge of their arduous and responsible duties. 

The general tenor of our remarks was illustrated 
by reference to what had recently been experienced, 
and was being experienced in the railway depart- 
ments of Victoria and New South Wales. As 
regards the former colony, we stated that the dis- 
organisation long prevailing there, and which had 
brought the working of the railway department 
almost to a dead-lock, had at length, happily, 
roused public indignation, and led to an attempt 
being made to place the department beyond 
the reach of political parties by the appointment 
of an independent board of management, to the 
chairmanship of which an experienced railway 
manager from this country had been appointed. 
How far the object sought is being attained, time 
alone will demonstrate. 

With respect to New South Wales, we showed, 
by reference to extracts from the public press 
of that colony, that the internal jars and discords 
inits Railway Department were then, unfortunately, 
in full play. That, in fact, they were such that, for 
example, no sooner was an important railway ex- 
tension completed by the engineer-in-chief, and 
handed over to those in charge of the railways in 
operation, than the practice was commenced of 
worrying up complaints against the newly com- 
pleted works, and, forthwith, they were subject to 
being altered or pulled to pieces, without any re- 
ference to, or consultation with, the engineer-in- 
chief—a condition of things which resulted in the 
appointment of a Board of Inquiry, which is still, 
we believe, dragging on its weary way with the 
lethargy characteristic of these colonial ‘‘ boards,” 
without, so far asis yet known, any tangible result. 

Now we learn by the South Australian news- 
papers that the condition of things in the railway 
department of that colony is equally unsatisfactory, 
and that it is, in like manner, passing through, or 
has just passed through, the turmoil of a Board of 
Inquiry. The circumstances which appear to have 
led to this exposé of the internal working of the 
South Australian Railway Department are, as we 
learn from the local press, briefly as follows: An 
accident occurred some time ago at the opening of 
a railway extension. The occurrence was proved, on 
investigation, to have been solely due to the acci- 
dental breakdown of the locomotive engineemployed 
on the occasion. It was, however, of a type of which 
the locomotive engineer had, it appears, reported 
unfavourably. It was accordingly charged against 
him, or at all events broadly insinuated, that, as a 
consequence of his supposed prejudice against the 
enginein question, he had wilfully contributed to bring 
about the accident, and the occasion was taken advan- 
tage of to make an attack upon him involving his 
personal honour and veracity. The usual ‘‘ Board of 
Inquiry,” peculiar to colonial institutions in such 
cases, was appointed to investigate the charges. 
Those who happen to have knowledge of how these 
matters are conducted in the colonies will at once 
realise the amount of worry and annoyance, not to 
speak of the waste of valuable time, thereby 
entailed. We quote the following from one of 
the South Australian newspapers in reference to 
the subject : 

‘¢ We must confess that when the Nairne railway- 
opening fiasco was perpetrated we were of opinion 
that there was very strong evidence to justify the 
assumption that the head of the locomotive depart- 
ment was vindictively prejudiced against the type 
of engine employed, and that he had wilfully con- 
tributed to the unpleasant contretemps. We can 
therefore claim that, starting out with such a pre- 
judice, we should be liable to attach too little 
rather than too much weight to the evidence that 
might be forthcoming in the locomotive engineer’s 
favour. Justice, however, compels us to say that 
the evidence that has been forthcoming has been 
such as to prove that he has, beyond a shadow of 
a doubt, been the most profitable officer that the 
Public Works Department has possessed. The 
evidence of the engineer-in-chief exonerates him 
from the culpability which we were disposed to sus- 
pect him of in connection with the Nairne break- 
down. 

‘*Tt appears to us, in fact, that the locomotive 
engineer has been made the victim of a persecution 





against which we enter our strongest protest. We 
were foremost in demanding a searching investiga- 
tion, but we shall certainly object to any unfair- 
ness being displayed or tolerated. Hence, feeling 
that injustice has been done the locomotive engi- 
neer, and our own suspicions against him having 
been proved to be wrong, we hasten to make him 
some amends by placing before the public a little of 
the other side of the question which has not yet 
attracted sufticient attention.” 

Then, after giving statistics to prove the economy 
with which the locomotive engineer’s department 
has been conducted, in comparison with other de- 
partments of the railway, the article from which 
we quote proceeds thus : 

‘*It is very clear, therefore, that the locomotive 
engineer’s management has been much more econo- 
mical than that exercised in other departments, 
and there is strong ground for supposition that the 
locomotive engineer has incurred ill-will simply 
from his desire and determination to practice all 
possible economy. 

‘““We might have felt disposed to defer these re- 
marks had it not been that the locomotive engi- 
neer appears to us to have been made very much 
the scapegoat of the faults of others, and has had 
undeserved censure bestowed upon him. Our own 
opinion is that it is to be regretted that the ‘ friction’ 
which has now been made public, did not arise a 
little earlier in our history, if, as it appears to be 
in this case, it was the fruit of an officer effecting 
for the country a saving of some hundreds of thou- 
sands of pounds.” 

The same paper, in a subsequent issue, adds : 

‘In our opinion a gross attempt has been made 
to drive out of the public service an officer who 
has roused the ill-will of his compeers by paying a 
more strict attention to the econominal manage- 
ment of his department, and the convenience and 
safety of the public, than his brother officers have 
thought it worth their while to do. Be that as it 
may, the public have had quite enough of the un- 
seemly squabbling which has been going on, and 
quite suflicient has been made upon this head. 
The attempt to defame the officer at the head of 
the locomotive department has ingloriously failed, 
and has recoiled upon the heads of his persecutors. 
We confess to a feeling of some gratification upon 
one score that this has been the result. Had the 
locomotive engineer been ‘engineered’ out of 
office, or by systematic badgering compelled to 
resign, we should have had another instance of the 
Hickson affair. Like that unfortunate otlicer, he 
would have been made the scapegoat of all the 
blunders and bungling of others.” 

What stronger evidence, we may ask, could be 
adduced in proof of what we have previously said 
regarding the unsatisfactory position of ofticial life 
in the Australian colonies? That an official of high 
standing in the service should be exposed to the 
ordeal of defending himself against virulent attacks 
upon his honour and reputation based on such flimsy 
grounds, and dictated seemingly by such personal 
animus as is indicated in this case, is a forcible 
example of the ‘‘ colonial-experience” to which pro- 
fessional men in the service of these governments 
are subjected, apparently as a consequence of the 
honest discharge of their duty. This case, how- 
ever, appears to be only another instance in point 
of the misrepresentation and persecution to which 
others in similar positions frequently find them- 
selves exposed, and under which some have at times 
been driven to resign rather than continue longer 
to be subjected thereto. 

In the interests of the profession at large, to 
whom the welfare of its individual members must 
at alltimes be a matter of interest and importance, 
we have once more drawn attention to the subject, 
and shall do so again whenever occasion shall pre- 
sent itself. 
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Primers of Electricity. By Proressor E. J. Houston, 
New York. 

WHEN the members of the Franklin Institute pro- 
jected the late Philadelphia Electrical Exhibition 
they determined that it should not only be a meet- 
ing ground for manufacturers and scientists, but 
that it should also serve as a means of rapid educa- 
tion for the people, upon whose entrance fees the 
success of the undertaking depended. Accordingly 
great pains were taken to announce by means of 
placards and labels the names and the purposes of 
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the different apparatus shown, and to prepare the 
spectators to appreciate what they saw, Professor 
K. J. Houston undertook to write a series of primers 
of electricity, dealing with the essential principles 
of the production and utilisation of this mysterious 
agent. He produced twelve small tracts, each of 
four pages quarto, printed in clear type with wide 
margins, and within these confined limits he com- 
pressed an enormous amount of exact scientific in- 
formation. The series forms a complete answer to 
those who deny the possibility of popularising 
science without vulgarising it, for in no case is ac- 
curacy sacrificed, or a difficult point left uncleared. 
Of course it is only the main principles that are 
touched upon; the author has kept constantly 
before his mind the class of people for whom he was 
writing, and has never allowed himself to wander out 
of the track which he had laid out. He starts with the 
assumption that his reader has no previous know- 
ledge of electricity whatever, and he aims at teaching 
him just so much, that when he sees a dynamo ma- 
chine, a lamp, a battery, or a telephone, he may 
form a clear mental picture of the nature of the uses 
it serves, and of the processes that are taking place 
within it. The subject is divided into (1) arc 
lights ; (2) incandescent lights ; (3) dynamo-electric 
machines ; (4) voltaic batteries ; (5) electric cur- 
rents ; (6) effects of an electric current ; (7) magne- 
tism; (8) electro-magnetism ; (9) electricity pro- 
duced by friction ; (10) the telephone ; (11) the 
microphone ; and (12) the storage battery. Thus 
the whole ground of an electric exhibition, except- 
ing telegraphy, is fairly covered, and a non-tech- 
nical visitor can, Quring a half-hour’s rest, acquire 
sufficient information to convert his attitude of 
mind from one of aimless wonder to that of intelli- 
gent interest. 
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MESSRS. BULLIVANT AND CO.'S 
WIRE ROPE WORKS. 

Wire rope making, of which there are records ex- 
tending back for the last sixty years, has made great 
progress within the last few years, and is still in- 
creasing rapidly. This advance has been rendered 
possible chiefly by the introduction of the flexible 
type, which has naturally extended the field in which 
wire rope can be applied. At first only iron wire, 
made from either charcoal or B B iron, was used, 
but within the last ten to fifteen years, a change 
has been made in the material, and steel has super- 
seded iron, in much the same manner that the iron 
wire rope superseded hemp and chain for ship work. 
In collieries, too, it is seldom that iron ropes are 
used now, steel being all but universal, at any rate 
in the most important works. A more surprising 
change is that which has taken place in the running 
rigging of ships, for at the present time flexible 
steel wire rope is very largely used for this purpose 
in all positions, excepting always cases in which 
ropes have to be handled ; the terrible injury that 
might be inflicted by a broken strand, preventing 
its use for that purpose. 

These facts have been more especially brought 
home to us by a visit we have recently paid to the 
new factory which Messrs. Bullivant and Co. have 
lately erected on the river side at Millwall, near 
the entrance to the South-West India Docks ; their 
trade having increased to such an extent as to have 
outgrown the original premises. 

These works cover a space of 2} acres, and havea 
frontage of 310 ft. on the Thames. They are not 
quite completed, but the part already at work is 
capable of producing 300 to 400 tons of rope per 





month ; whilst the factory when complete will have 
a capacity of about 600 tons a month. 

TABLE I..—Patent Flexible Steel Wire Hawsers and Cables 
Compared with Hemp and Chain. 
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* Where the rope only passes over a sheave, the diameter of the 
sheave may be one-sixth less than where the rope takes an entire 
turn round. 
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The wire for making the rope is taken to that part 
of the premises which adjoins the water side, where 
it goes through a preliminary testing. It is then 
made into coils, and is cleaned, either in strong 
potash liquor or in acid. The galvanising shop is 
here, and contains four baths of special design 
arranged purposely for treating wire. It should be 
mentioned that unusual care is required in gal- 
vanising steel wire, such as that usedin rope making, 
as it may easily become crystallised in the process 
if not properly treated. The general arrangement 
is simple, the wire being unwound from bobbins by 
a machine and drawn, first through a bath of acid 
in the case of steel wire, and then through the gal- 
vanising bath. On emerging from the latter it passes 
through a bed of sand or asbestos, and is then 
wound on reels. Messrs. Bullivant have intro- 
duced modifications in many details of the process, 
which, however, mainly apply to their own par- 
ticular business, and into which it is unnecessary to 
enter. The firm galvanise wire only for their own 
use, the plant being especially suitable for that 
purpose alone. 

The wire is then tested again, when it is ready to 
be taken to the large building, which forms the 
main part of the premises, in order that it may be 
twisted into strands. Before describing the latter 
process, however, it may be as well to give a few 
particulars of the composition of various kinds of 
rope. 

What is known as a “laid rope” comprises a 
heart, consisting either of a strand of wires or a hemp 
rope. This forms the axis of the whole rope, and 
round it are laid—or twisted—six strands ; each 
of these strands being composed of a core, either of 
hemp or metal, round which, in turn, are laid 
six wires. A ‘‘formed rope,” on the other hand, 





is composed of six strands laid round a heart as 


before, but each strand contains a greater number 
of wires. Thus the six wires will be laid round 
the core as before, and outside this in turn another 
layer, consisting of twelve wires, will be placed, 


making nineteen in all with the core. We shall 
give further details on this point later on. Besides 


these two terms the only other distinctive title 
recognised in the trade, is that of ‘‘ cable laid rope,” 
which is composed, as in ordinary hemp rope, of 
six laid ropes closed together. The latter form is 
often adopted for large sizes, but Messrs. Bullivant 
are of opinion that it is the worst form in which 
wire can be put together. 

To go back to the machines, we find these grouped 
in the large building. They are of various sizes 
and descriptions, representing the different stages 
of improvement through which the process has 
passed, as experience has suggested fresh combina- 
tions. The oldest style of machine is of a vertical 
type, and appears to be simply a modification of a 
well-known apparatus used in ordinary rope making. 
The bobbins containing the wires are placed hori- 
zontally on ‘‘ forks,” which in turn are let into a 
plate at the base. 

The wires to form the strand, or the strands 
to form the rope, for the process is the same in each 
case, are unwound from the bobbins as the action 
proceeds and are carried overhead, where the closing 
is effected by suitable mechanism. The turn is 
thrown out of the wire, or rather the turn is pre- 
vented, by a train of spur gearing which rotates the 
bobbins. The apparatus is effective and makes 
excellent rope, but it cannot be run at a very high 
speed. The next improvement was the adoption 
of a horizontal machine in which the bobbins are 
suspended on spindles arranged in a horizontal 
line within a revolving frame. The bobbins are 
balanced to prevent them revolving and se putting 
a turn in the wire, and the strands are closed by 
means of the revolving frame. These machines 
will run from 200 to 300 revolutions per minute, 
and are very effective. In another machine the 
whole of the bobbins are mounted round the peri- 
phery of a wheel or frame of large diameter, their 
axes being horizontal as before. A considerable 
saving in the length of the machine is thus effected 
and other advantages are gained. In this apparatus 
the bobbins are caused to revolve on their spindles 
by means of an ingenious arrangement of eccentric 
gearing connected by short links. After the wires 
leave the bobbins they converge towards a cone- 
shaped ‘‘ nozzle,” which has six grooves cut in it, and 
which is bored through its axis for the passage of the 
core. The grooves guide the strands or wires, as 
the case may be, in the necessary direction for form- 
ing the rope, and after emerging from the grooves, 
the strands pass through a stationary nut or die 
known as the “‘lay plate,” which exactly fits the 
rope. This completes the closing. The distance 
between the nut and the end of the nozzle deter- 
mines, to a certain extent, the length of the twist 
or the pitch of the strands, technically known as 
the lay of the rope. The longer the lay the less 
violence is done to the texture of the metal when 
a heavy strain is put on the rope, but naturally 
there is a limit to the looseness with which the 
strands may be closed. 

Messrs. Bullivant have very few of the old 
machines left, and these are now kept more as a 
stand-by in cases of pressure of work. The prin- 
cipal machine in the shop is of the latest type, and 
will throw off a rope of 30 tons in one length. It is 
capable of making rope up to 21 in. in circumference, 
which would have a breaking strain of 1200 tons 
on the single part. This is in excess of any actual 
requirement up to the present time, but considering 
the increase in the size which has taken place 
during the last few years it is thought that such a 
rope may some day be called for. Messrs. Bulli- 
vant are about to makeal4in. steel rope which 
will have a breaking strain of 500 tons. Ten years 
ago the largest steel rope that had been made was 
7 in. in circumference. The smallest rope now in 
general demand is ?in. in circumference, but 
smaller sizes are made for special purposes. There 
is also in the principal shop a large machine 
used for cabling or closing very long ropes. It is 
150 ft. long, and is driven by spur gearing worked 
from ashaft below the floor. It will turn out three 
miles of 4in. rope a day, and is principally em- 
ployed in making telegraph cables and other long 
ropes. 

The machines are run by a fine pair of horizontal 
engines by Messrs. Robey, of Lincoln, steam being 
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Messrs. Abbott, of Newark. Besides these there 
are other engines and boilers in various parts 
of the works. 

The flexibility of the rope lies principally in the 
multiplication of the number of wires of which it is 
made, and the way they are laid. This number 
may range between 36 and 400. It is a compara- 
tively easy thing to make a rope with few parts, 
but the difficulties rise in proportion as the 
numbers are increased. Great skill is then re- 
quired so as to arrange the wires in such a way 
that each will bear its due proportion of strain. The 
wires are specially made for the purpose, and are 
either of iron or steel. It is seldom that a stouter 
gauge than No. 9 B.W.G is used, the additional size 
and strength of the rope being made up, as stated 
above, by multiplication of parts. Thus, a 4} in. 
flexible rope has strands with hemp centres, sur- 
rounded by wires of 13 B.W.G., whilst a 6 in. rope 
has a hemp centre surrounded by twelve wires, 
which are in turn surrounded by eighteen wires, 
all of 13 gauge. In a 14 in. steel rope, the 
heart would be of hemp, and the centre of each 
strand would be an iron wire. 
surrounded by six steel wires; these would be 
coated with twelve wires, and these again with 


The latter would be | 


eighteen wires, which in turn would be covered by | 


a layer of twenty-four wires, all of 11 B.W.G. Six 
strands thus made would be closed together to form 
arope. It will be understood we are referring now 
| to Messrs. Bullivant’s practice, as many makers pro- 
ceed on other lines, and we may remark that there 
| is a very great difference between the mode of manu- 
facture and quality of different wire ropes made, 
The cores are either of hemp or iron, the former 
| material giving amuch more flexible rope. The iron 
_ used for centres is selected for its softness and duc- 
tility. The hemp is formed into a rope of special 
make, hardness being a desirable feature, and is 
treated by a process, for which an apparatus has 
been erected, and which consists principally in 
boiling the rope in linseed or other oil, care having 
to be taken that there shall be no acid in the latter, 
otherwise an internal source of decay will be set 
| up, especially with steel wire, which crystallises in 
| the presence of acid. The ropes when complete are 
tested, there being a 100-ton machine for this 
purpose ; when the tensile strength is above this 
limit each strand is tested separately. 
| The old objection to wire rope was on the score 
| of its rigidity, but recent improvements have re- 
| moved this drawback, although there are many 








mariners and engineers who still hold the old pre- 
judice. In Table I., which has been prepared from 
data supplied by Messrs. Bullivant, the diameter 
of a sheave or barrel round which flexible rope of 
various sizes may work, is given, will be seen 
to be within the limits of ordinary practical work. 
The experiments made at Devonport Dockyard also 
tend to show the superior handiness of the flexible 
steel rope. In these trials an 8 in. Bullivant steel 
hawser was tried against a 25 in. hemp rope, when the 
report as to handiness in working was entirely in 
favour of the steel hawser. In actual service the 
armourclad Caledonia, 6832 tons, was towed from 
Liverpool to Plymouth by a 4 in. steel wire hawser 
weighing 12 cwt. On this occasion a 134 in. 
hemp hawser weighing 45 cwt., and the 14 stream 
chain weighing 130 cwt., broke in the endeavour 
to do the same work. Another memorable towing 
feat with Messrs. Bullivant’s rope was that in which 
the P. and O. steamer Khedive, 3724 tons, towed 
the Deccan, 3400 tons, of the same company, from 
Gibraltar to Southampton in eight days, encounter- 
ing in the channel a strong easterly gale. For this 
purpose two 4% in. steel hawsers were used. In 
towing out of the harbour it was necessary to make 
the hawsers fast round the bits, and when out at 
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sea they were slacked away to their full length, 
when they showed no signs of having been bitted. 
Another instance of the use of wire rope may be 
given. Messrs. Day, Summers, and Co., of Northam, 


have on their patent slip a 9 in. flexible rope | 
which is wound on a barrel 4 ft. 6 in. in diameter. | 


This same firm has recently supplied to the Russian 


Government 100-ton sheer legs in which a 6 in. 


rope works round a 36 in. diameter barrel. 


It should be remembered, however, that in com- | 
paring wire with ordinary rope or chain, that the | 
tensile strength, and not the circumference, should | 


be taken as a standard comparison. Probably a 


more extended use for wire rope will be found in | 
working tramways, such as that now running at | 


Highgate. 


The most striking instance of the flexibility of | 


wire rope was exhibited in the case of lifting the 


Eurydice, when a turn was taken of a7in. rope round | 


a2hin. pin. This of course was only done in a case of 
emergency, and naturally injured the rope, which 
however stood to the work. Nippers such as we 
recently referred to are the right things to use in 
such cases.* The injury that occurs to a rope if too 
sharp a nip or bend be put in it, is that the strands 
or wires get misplaced or ‘“‘spew” out. This of 
course throws all the strain on to fewer parts when 
the rope is used again, and so reduces its breaking 
strain. A 5? in. Bullivant flexible steel wire cable, 
held by an automatic nipper, was tested before 


the Admiralty and Lloyd’s officials to 81} tons, the | 


nipper being applied and released by one man. The 
rope ultimately broke at a strain of 86.3 tons, the 
guaranteed breaking strain being 80 tons. 

In conclusion, we give in Table II., on page 515, 
particulars of wire rope used for standing rigging, 
which have been compiled from Messrs. Bullivant 
and Co.’s list. 








THE 8.8. ‘‘COUNTY OF SALOP.” 

WE give this week on page 524 general views 
of the s.s. County of Salop, while on the oppo- 
site page and on our two-page engraving we publish 
further views showing the arrangement of her 
engines and boilers. The s.s. County of Salop was 





* See page 32 ante. 
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| built by the Barrow Shipbuilding Company, Limited, 
| to the order of Messrs. Abrahams and Co., of Liver- 
| pool, and under the superintendence of Mr. F. J. 
Pilcher, their consulting engineer. We shall in an 
early issue give further illustrations of the engines and 
boilers of this vessel, and we shall then describe them 
fully. 


COMPOUND PORTABLE ENGINE. 

WE illustrate above a new pattern of compound 
portable engine constructed by Messrs. Richard 
Hornsby and Sons, Limited, of Grantham, and which 
will be exhibited by them at the Smithfield Show at 
the Agricultural Hall next week. This engine may be 
regarded as a development of the type of portables 
with which Messrs. Hornsby and Sons’ name has been 
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so long identified, namely, that in which the cylinders 
are inclosed in a steam dome which forms the upper | 
part of the firebox casing. Thus in the engine now | 
illustrated it will be seen from the psc. section 





that the two cylinders, steam chests, and connecting 
steam passage between the high and low-pressure 
cylinders are all cast in one and are entirely immersed 
in the raised firebox or steam dome of the boiler ; most 
efficient steam-jacketting is thereby obtained, the con- 
necting passage from the high-pressure cylinder ex- 
haust, to the low-pressure steam chest (the latter act- 
ing as the intermediate receiver), as well as the 
cylinders, being entirely surrounded with steam at the 
full boiler pressure. Waste-water cylinder cocks are 
thus dispensed with, as the cylinders being always as 
hot as the steam, no condensation can take place, and 
the steam supply being practically in such a dome 
quite dry, no water ever gets into them. The dome 
and boiler is entirely cased with wood and sheet 
iron. 

The cylinders have been designed so that the pistons 
and slides are as easily got at from behind as in an engine 
of the ordinary type. The piston rods pass through 
necks, which latter are held very simply by a nut out- 
side the boiler steam dome front, thus staying the 
boiler at the same time. The three slide spindles and 
the exhaust pipe are all contained in a trunk, which 
also projects through the boiler dome front, a gland 
and packing being arranged round it to make a steam- 
tight joint, so that by simply taking off the two nuts 
that hold the cylinder necks, and the nuts that hold 
the back flange, the cylinders can readily be removed, 
should occasion require. The engine is also fitted 
with automatic expansion gear, arranged with Messrs. 
Hornsby’s patent eccentric controlling gear, 

The engine is mounted on a wrought-iron fore- 
carriage and road wheels. The outside firebox top 
proper is still retained, the dome being rivetted on the 
top of it, so that the necessary strength and stiffness 
is obtained to take the working strains of the engine. 
This dome is also of such a shape as to require but little 
staying circumferentially. The boiler is of steel, and 
is stayed for a working pressure of 140 lb. to the square 
inch. 

The particular engine shown by our engravings will 
be exhibited at the Smithfield Show next week, and 
it is rated by the makers at 8 horse-power, its chief 
dimensions being as follows : 


Engine : ft. in. 
Diameter of high-pressure cylinder 0 5 
2? Ow ” ” 09 
Stroke ... Ses es Pos act a 
Revolutions per minute... .. 160 
Diameter of flywheel... ; oe ass, 9G 
Width aa ; 0 63 
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Boiler : 
Grate area sae ia 
Firebox heating surface 
u ne 9 ” 


Total ” ” 


METALLURGICAL NOTES. 
Macnetic OrE DREssinc. 

AccorDING to a paper read by Herr O. Heberle, at a 
meeting of German engineers of the Central Rhenisch 
district, a large amount of ore is treated by magnetic 
dressing and separating at the Friedrichsegen Mine. 
The ore in question is a mixture of zinc blende and 
spathic iron ore, the two minerals being so nearly of 
the same specific gravity that their separation by 
usual methods cannot be carried out, so that for the 
past three years recourse has been had to the magnetic 
perien. The material to be treated comes partly as 

and-picked lumps, and partly as a product of hy- 
draulic dressing of the ores from the mine. The hand- 
picked portion is in pieces from 40 mm. to 120 mm. 
diameter, while that from the hydraulic dressing is in 
bits of 6 mm. diameter and less. The treatment of this 
material comes under three heads : 1, the calcination of 
the ore ; 2, the electro-magnetic separation ; and 3, the 
further hydraulic treatment of a portion of the material 
so separated. The calcination of the ore is intended to 
convert the carbonate of iron of the spathic ore into 
the magnetic oxide, which can be acted upon by the 
magnets. The lump ore is calcined in tall kilns mixed 
with small coke. Owing to the sulphur contained in 
the ore, the fuel required is very little, only about 50 
kilos. of coke per 8 tons ore, which is the daily charge 
for one kiln worked by twomen. This calcination costs 
only about 80 pfennige per ton ore. The calcined ore 
is crushed by stone-breakers and rolls toa size of 5 mm. 
diameter. The small ore is calcined in long horizontal 
furnaces. This is much dearer and costs 2} marks per 
ton ore. All the calcined ore, after cooling, passes to 
the magnetic apparatus through a classifying sieve, 
which separates out all above the diameter of 4 mm., 
delivering it back for further crushing, while all of less 
size than 4 mm. passes down shoots to the magnets. The 
magnetic plant consists of 16 separate groups of magnets, 
each four forming one apparatus, in two pairs one above 
the other. The upper pair receive the ore as it comes 
from the classifying sieve and separate it, though not 
completely, into blende and iron ore. The products of 
this separation are passed on, each by itself, to one of 
the lower pair of magnets. The final result of this is 
blende with quartz, iron ore, and a middle product of 
both kinds. This middle product is returned to the 
apparatus for further treatment. The whole of the 
magnetic apparatus is connected with a powerful 
exhaust, as very much dust is formed during the treat- 
ment of the ore. The arrangement of the magnet is as 
follows: Each separator has four magnets attached to 
the fixed axis of a revolving brass drum, so that the 
drum revolves round the outside of the magnets, which 
remain always in the same position. close to one side 
of the drum. The ore is fed automatically down an 
inclined plane, so as to come in contact with the 
outside of the drum at the point where the mag- 
nets are fixed on the inside. The magnetic oxide 
of iron becomes at once attracted by the magnets 
and sticks to the drum, which, revolving in a 
contrary direction to the downward ore feed, car- 
ries the oxide upwards, till it gets beyond the at- 
traction of the magnets, and is thrown down on the 
other side ; while the blende, not being attracted, falls 
at once to the ground under the feed point. A Gramme 
dynamo of one horse-power supplies enough current 
for a group of four such drums. The special advan- 
tage claimed for this arrangement is that the magnets 
are protected from all wear and tear, and from dust, 
heat, &c. ; also that there is no necessity for interrup- 
tion of current, nor for any arrangement for scraping 
the attracted ore from the magnets, as with other appa- 
ratus in use in which the magnets are not surrounded 
by adrum. With two such groups of four separators, 
24 tons of calcined ore can be treated in 12 hours, 
giving 7 to 8 tons blende and 16 to 18 tons iron ore. 
The iron ore is not further treated, but the separated 
blende is subjected to hydraulic dressing, by which it 
. concentrated, and also some lead ore is taken out 
of it. 


IMPROVEMENT IN REVOLVING CALCINING FURNACES. 

Furnaces in the form of revolving cylinders are 
widely known and considerably used in this country, 
notably in the case of ‘‘ black ash” furnaces in alkali 
works ; also as revolving puddling furnaces, and the 
Siemens revolving ‘‘ direct process ” furnaces for pro- 
ducing iron. As calciners, revolving cylinders have 
not found much use, the branches of metallurgy to 
which they are particularly adapted not being much 
practised here ; though in the form of the Oxland and 
Hocking furnace they have been recommended and 
employed for the calcination of arsenical pyrites for 
the production of arsenious acid. In America re- 
volving cylinders are largely used in the working of 
silver ores, being found very effective for calcining or 
roasting the ore with salt, for the purpose of chlori- 
dising the silver preparatory to its extraction by 











various processes in use. There are three well-known 
forms of furnace in operation, the Howell, the White, 
and the Briickner. The two former are ‘‘ continuous 
action ” furnaces, the ore being fed in at one end and 
passing out at the other, the cylinder being set at an 
inclination for this purpose. They are long furnaces, 
and comparatively narrow. The Briickner furnace 
is shorter and wider, and is not continuous in its action, 
each charge being kept in the furnace as long as de- 
sired, and then emptied out completely. The furnace 
is set without any inclination of the cylinder. It is 
much in favour as a chloridiser, and has the advantage 
of being more suitable than the other forms of 
cylinder for use in oxidising-roasting of sulphides 
when required. Revolving calcining cylinders have 
not so far had any great success, or obtained any 
favour, in the treatment of lead ores as a pre- 
liminary to cupola smelting. Smith’s furnace, which 
has been used in America, was a long cylinder, 
set at an inclination, with the ore feed at one 
end, the other end being connected directly to the 
hearth of a reverberatory furnace, in which the ore 
was agglommerated after coming from the cylinder, 
the calcination in the cylinder being carried on by the 
waste heat passing off from the reverberatory furnace. 
A furnace of this description would not be suitable for 
treating many lead ores, which would get pasty and 
semi-fused at the hotter part of the cylinder, and cause 
much trouble and imperfect work. But the cylinder 
furnace has recently been taken up and adapted to 
lead smelting in a very ingenious manner by Mr. T. C. 
Huntington, manager of the large works of Messrs. G. 
Henfrey and Co., near Spezia, in Italy. These works 
are almost the largest of their kind in Europe, and are 
most excellently equipped in all respects for working 
lead-silver ores. The method of smelting is mainly 
that of calcination and agglomeration, followed by 
reduction in blast furnaces. Mr. Huntington, though 
finding advantages in the use of the revolving cylinder, 
found it better to have cylinder and agglomerating 
furnace quite separate. It was also found that with 
the cylinder fired at one end, as usual, satisfactory re- 
sults were not obtained, as with many ores the tem- 
perature necessary to carry on active oxidation at the 
flue end, was sufficient to clot and sinter the ore at 
the fire end, preventing further efficient calcination 
and clogging the cylinder. After some experiments, 
the arrangement finally adopted by Mr. Huntington 
is as follows: The cylinders, some 15 ft. long by a 
little under 5 ft. wide, revolving in the ordinary 
manner on rollers, are placed horizontally, and are 
fired by producer gas. At each end is an inlet for gas 
and for hot air, it being so arranged by means of re- 
versing valves that the direction of the flame may be 
changed as desired, as in the ordinary regenerative 
furnaces, The charge of ore is fed into the cylinder 
from a hopper placed over it, and its calcination is 
watched through openings left for the purpose in the 
ends. When it is found thatthe ore issohot at thefire end 
of the cylinder that sintering might commence, the gas 
and air are reversed, and so the greatest heat removed 
to the cooler end, till that in turn becomes hot enough 
to require reversing to take place. In this manner it 
has been found possible to carry on the oxidation of 
lead ore rich in silica, and particularly liable to 
clotting, without any difficulty, and to a degree of per- 
fection not obtained in any of the ordinary forms of 
calcining furnaces. When a charge is finished it is 
discharged through doors in the sides of the cylinder, 
as is done in the Briickner furnace, into a hopper 
wagon placed below, the wagon being then raised by 
hydraulic lift to the top of the agglomerating fur- 
nace. This latter works continuously at a sufficiently 
high temperature to at once liquefy the ore which 
comes to it thoroughly oxidised from the cylinders. 
Sulphate of lead, formed during calcination, is decom- 
posed by the well-known action of the silica, the final 
product obtained being a slag almost completely free 
from sulphur, and in excellent condition for the follow- 
ing treatment in the blast furnace. The cylinders and 
agglomerating furnaces are placed close together, 
the waste heat from the latter being utilised in heating 
the air for the cylinders, by means ofa ‘‘ recuperator,” 
built in a chamber at the flue end of the furnace, the 
air on its way to the cylinders passing through pipes 
or channels in brickwork, which are heated from out- 
side by the furnace-gases passing away to the main 
flue, as in the recuperator of the Ponsard furnace. 
This supply of hot air to the cylinders very much 
diminishes the quantity of gas required for heating 
them, and materially assists calcination. 


THE STATE OF THE NAVY. 

THE imperative necessity that exists for taking some 
immediate steps to increase our Navy, has received yet 
further confirmation from the fact of the recent meet- 
ing at the Royal United Service Institution. 

t appears that the Council of that Institution, which 
partakes to some extent of a semi-official character, 
realising the extreme danger of our present naval 
situation, determined to obtain what may be termed a 
service opinion, as to ‘‘What are the most urgent 
measures that should be taken for increasing Her 











Majesty’s Navy ?” and with this object in view they 
appealed to Sir E. J. Reed to prepare a paper on that 
text, the outcome of which was the lecture delivered 
before a large and highly representative meeting in 
the theatre of that Institution on the 26th ult., and 
we now propose to briefly consider the paper and the 
discussion which followed. 

Sir E. Reed divided his subject into five parts : 

1, Armoured line-of-battle ships. 

2. Unarmoured auxiliaries of line-of-battle ships, 

3. Armoured cruisers. 

4, Unarmoured. 

5. Torpedo vessels. 

In the first place the lecturer referred to the neces- 
sity for immediately completing all the new ships now 
in hand, and argued at some length the financial loss 
occasioned to the country by the delay hitherto per- 
mitted in er the building of our armoured 
ships, a delay caused in some measure by the rapid 
development and constant changes that are being 
effected in everything relating to the equipment of 
these vessels, such as in constructive details, armour, 
machinery, guns, torpedo fittings, &c., and partly by 
reason of the parsimonious manner in which the ship- 
building votes are estimated and dealt out from year 
to year, but we cannot admit that either of these 
causes should be allowed to interfere with the prompt 
completion of the ships ordered. 

Sir E. Reed laid down as a fact that three years 
is abundant time for the construction of the largest 
ironclad that is ever built, an assertion which he very 
rightly declared, no private shipbuilder in the country 
would controvert. 

Taking the cost of an ironclad, including machinery, 
as built in the Royal Dockyard at 600,000/., he then 
proceeded to show if completed in three years the 
actual cost, computing the interest at 5 per cent., 
would be 630,500/., while the same vessel taking six 
years to build, the time generally occupied in the 
Royal Dockyards, the cost would be 688,465/., thus in 
addition to possessing a complete vessel in three in- 
stead of six years, there would be gained a saving in 
expense of nearly 58,000/. 

The lecturer then proceeded to consider the question 
of armoured battle-ships, and in doing so he briefly 
referred to the policy, erroneous in his opinion, now 
prevailing at the Admiralty of limiting the armoured 
belt of our present battle-ships to only about one-third 
of the entire length of their hull, but he refrained from 
entering into a discussion on this point, because when 
the Inflexible question arose nearly all the naval offi- 
cers holding official and highly responsible positions at 
the Admiralty expressed their entire confidence in such 
ships ; but Sir E. Reed proceeded to take exception to 
the method of classification adopted by Sir T. Brassey 
in comparing English and French ironclads, as he 
treated the whole displacement of the former as ar- 
moured tonnage, which Sir E. Reed argued was a false 
premise, as the actual armoured tonnage of the English 
ships was but one-half of their total displacement, 
whilst the French ships, being wholly armoured, their 
displacement and armoured tonnage are one and the 
same quantity, 

With this method of classification, and taking ships 
having 15 in. of armour and upwards, the lecturer 
compiled a table in which he showed fourteen French 
ships having an aggregate armoured tonnage of 126,288 
tous as against eleven English ships with an aggregate 
armoured tonnage of 51,570 tons, or less than half the 
armoured tonnage of the French ships. 

Without wishing to criticise this or any other form 
of classification, we must remark that the only correct 
and useful comparison to be instituted between iron- 
clads is that of their fighting efficiency, in which must 
be considered their respective gun-power, speed, handi- 
ness, coal endurance, protection afforded to vital 
parts, stability under all circumstances, and date of 
completion, 

In ships with 12 in. of armour and less, Sir E. J. 
Reed acknowledged that England is superior to France 
in the proportion of three to one. 

The lecturer then summed up his remarks on ar- 
moured battle-ships by saying that it is necessary to 
at once construct five such vessels, having a full length 
armoured belt (or an equivalent and therefore in- 
creased number of ships having only a limited armour 
belt) to place us on an equal or slightly superior posi- 
tion to France in this respect. 

The lecturer then advanced a few observations on 
his plan of ship torpedo defence, as shown by a sectional 
drawing, which he asserts is to be obtained by placing 
an armoured deck, or inner bottom (say, 4 in. thick 
near the armoured belt, and tapering down to 24 in. or 
3 in. towards the keel) above the outer bottom, but at 
some distance therefrom, and below the boilers, engines, 
&c., the space between these bottoms being greatly 
subdivided both transversely and longitudinally. The 
naval torpedo will, he says, be stopped, and compelled 
to explode outside of the outer bottom, and the débris 
of that bottom will be dashed against the inner 
armoured bottom, which will be of course far more 
difficult of penetration by this débris than the ordi- 
nary $in. steel plating, which at present is all that 
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separates the engines, &c., from the outer bottom. 
This form of construction possesses also other inci- 
dental advantages by preventing a shell from ogee 
into the ship below the belt (by glancing off it), anc 
by localising the injurious effects of ramming. ; 

This system of ship torpedo defence would possibly 
be effective in so far as the Whitehead attack 
is concerned, as that torpedo carries only a small 
charge and_ delivers its blow some 10 ft. beneath the 
water line, but whether it would be efficacious against 
a torpedo having a charge of 200 lb. of dynamite, and 
which would strike its blow somewhere about the 
point where the inner armoured bottom connects itself 
to the armour-belt by a horizontal piece is yet to be 
proved ; but still, if not adequate for torpedo defence, 
Sir E. Reed’s system of armoured inner bottom affords 
great additional structural strength. 

The next point treated of was that of torpedo boat- 
catchers or destroyers, or, as the lecturer termed them, 
unarmoured auxiliaries of the battle-ships, one of which 
he considered should be attached to each of the first- 
class ironclads, for the purpose of frustrating a tor- 
pedo boat attack by —s or destroying them. 

This species of vessel would have to be very fast, to 
have their machinery well protected against machine 
shell-gun fire, and to be equipped with a light shell 
gun and torpedo. 

Though in connection with these torpedo boat 
catchers Sir E. Reed dwelt almost entirely on the 
question whether or no they should be provided with 
a gun equipment (which appears to us a sine quad non 
for all men-of-war), yet we think that every feature 
connected with this novel kind of craft requires very 
careful consideration, and is at least as important as 
the single one submitted to the meeting ; in fact it 
hardly seems settled what is the actual sphere of work 
of these scouts. 

Sir E. Reed then entered on the consideration of his 
third point, or armoured cruisers, and to avoid the 
possibility of the debate degenerating into the com- 
petitive advocacy of rival types of ships, he refrained 
from alluding to more than an epitome of his views 
on this point, which are ‘‘that where the engines, 
boilers, and magazines of ships are protected by 
curved decks, those decks to be effectual against the 
fire of even the lightest naval guns, must be from 
24 in. to 3 in. thick ; and that where the water-line is 
not protected by armour, it will be liable to be so 
rentand torn by shot and shell that it will usually be 
impossible to stop leakage.” 

The lecturer declared five to be the least possible 
number of these armoured cruisers, that is, one for 
each of our foreign stations, and they should, he re- 
marked, be fairly armoured, powerfully armed, en- 
dowed with a speed of from 19 to 20 knots, supplied 
with an abundant coal supply, and have a displace- 
ment of some 8000 tons. 

In the course of his remarks on armoured cruisers 
Sir E. Reed severely criticised the theory of coal pro- 
tection, which he sums up by saying, ‘“‘ Let us get 
whatever defence there is to be derived from coal 
while it lasts, but do not let us play upon the sailor, 
the cruel farce of telling him to look for part of his 
permanent defence to that which is put on board ex- 
pressly for him to use ;” these remarks we entirely 
agree with. 

The lecturer next dwelt on the question of un- 
armoured cruisers, referring especially to the necessity 
of providing them with a thick deck over boilers, 
engines, &c., and also with a sufficient reserve of 
buoyancy under such attacks as may be reasonably 
looked for not from unarmoured, but fairly armed 
ships. While in regard to the speed at present 
attained by this class of ship he expressed great dis- 
satisfaction with the small progress so far effected in 
increasing their rate of steaming, on the grounds that 
in the Inconstant class, built some eighteen years since, 
a speed of 164 knots was obtained, a result which has 
been improved upon only to the extent of half a knot 
in the new ships of this class, while we are entitled 
to look for far greater progress in this period, con- 
sidering the use of steel, increased power of engines, 
&c. At the same time, Sir E. Reed does not consider 
that the Admiralty are to blame, as private firms, in 
making an exceptional effort and sacrificing something 
that would not be possible in our naval service, have 
only succeeded in giving to this class of ship a speed 
of 18 knots. At least eight or ten of these unarmoured 
ships are (according to the lecturer) urgently wanted. 

The question of torpedo boats was then taken in 
hand by Sir E. Reed, and here he considered that two 
kinds are necessary, viz., sea-going and ship torpedo 
boats ; we think, however, it is highly improbable that 
any further increase will be made in the so-called ship or 
second-class torpedo boats, owing to their inferior sea- 
going qualities and small coal supply, but these craft 
will be replaced by a special class of boat, termed a 
guard machine gun-boat, superior in these two par- 
ticulars to the second-class boats now in our service. 

The lecturer computed that at least fifty of the larger 
or sea-going class of torpedo boats are needed, and this 
number we consider to be far under the mark of what 
is actually necessary, looking to the fact of our exten- 





ENGINEERING. 





sive coast line, and that the Germans are providing 
each of their principal naval ports with some fifty of 
these boats. 

Sir E. Reed lastly sketched out a programme of 
urgent necessity, and roughly computed the cost of 
fulfilling it. This programme consists of the completion 
of all the ships now in hand as soon as possible, and the 
building at once of the following in addition to those 
vessels : 

Five armoured battle ships, five extremely fast 
armoured cruisers, eight extremely fast unarmoured 
cruisers, fifteen extremely fast auxiliaries to battle 
ships or torpedo boat catchers, and fifty torpedo boats 
of the first class. The total cost he calculated would 
be 6,355,000/., expended in the following manner: 
(1885-6) 3,355,000/. ; (1886-7) 1,900,000/., and leaving 
1,100,000/. to complete. 

This paper of Sir E. J. Reed’s must undoubtedly be 
admitted to bea masterly conception, and should prove 
a strong power in the hands of those who remain un- 
satisfied with the meagre and half-hearted proposals 
of the Government as explained by Lord Northbrook 
and Sir T. Brassey on Tuesday night. 

The value of Sir E. J. Reed’s proposals lay in the 
fact that in the discussion which followed his lecture, 
a unanimous opinion was expressed not that these 
were sufficient, but that they were far trom being ade- 
quate to fulfil the pressing needs of the Navy, and it 
must be borne in mind that this opinion is entirely a 
service one, and therefore is the declaration of those 
who believe that our Navy is in a most dangerous con- 
dition, and not of those who can realise any possible 
— except patriotically, by an increase of our 
Navy. 

Before proceeding to consider the remarks of the 
various speakers at this meeting, it may be interesting 
to compare the proposals of the Government and of Sir 
E. J. Reed, which latter has received the support of 
the Navy generally. 


Government. 


3 armoured battle ships (in dockyards). 
1 Pa ss contract, 
5 en cruisers es 
2 torpedo rams (Polyphemus class) a 
10 auxiliaries unarmoured (scout class) ,, 
30 seagoing torpedo boats 
Cost, 3,100,000/. ; time, 5 years. 


Sir E. J. Reed. 
4 armoured battle ships (in dockyards). 
1 


” 


a a contract. 
5 <a cruisers a3 
6 unarmoured _,, = 
15 auxiliaries unarmoured a2 
50 seagoing torpedo boats * 


Cost, 6,355,000/. ; time, 2 to 3 years. 


The lecture was followed by an animated and impor- 
tant discussion in which many eminent naval officers and 
experts took part, and Sir Spencer Robinson in the 
course of his remarks pointed out the fact that the 
immense diversity of the opinion of naval officers was 
one great cause of the fact that the state of things (in- 
efficiency of the Navy) had not been remedied, and he 
implored them not to split over trifles, but combine 
together to urge on the authorities the necessity for 
change and improvement with a combined voice. 
These remarks we would strongly commend to the 
notice of naval officers generally. 

Admiral Sir J. Hay, M.P., said that the most urgent 
measure was to obtain some money. After dealing 
generally with the lecture he stated that on the prin- 
ciple of not putting all one’s eggs into one basket, he 
would rather have two Riachuelos than one Duperré, 
and believed that five of the former would certainly 
defeat two of the latter class. Iu reference to the gun 
question, he stated that we required some 3800 guns, 
including a reserve, while we only possess 387 actually 
ready. 

Captain Noel, R.N., thought that at least one mil- 
lion should be permanently added to our naval esti- 
mates, and that for the last twenty-four years he con- 
sidered that the Navy had been starved. He disagreed 
with the lecturer’s method of classification, believing 
the Inflexible to be a very excellent vessel; he 
did not consider it right to take away half her tonnage 
in comparing her with the Duperré. 

Mr. White, late of the Constructor’s Department at 
the Admiralty, and now chief constructor to Sir W. 
Armstrong and Co., opened the adjourned discussion 
on Thursday afternoon, when he defended the Colling- 
wood class, with their partial armour, for which 
design he held himself equally responsible with Mr. 
Barnaby, the present chief constructor. He also 
looked on Sir E. Reed’s classification as at least 
peculiar, maintaining that armoured tonnage and fight- 
ing efficiency are not interchangeable terms. He 
denied that Sir W. Armstrong advocated the abandon- 
ment of armour in English ships, and concluded by 
stating that in his opinion the Esmeralda, with whose 
design he had nothing to do with, represented the best 
cruiser that had ever been built of 3000 tons displace- 


ment. 
The Right Hon, W. H, Smith, M.P., concluded a 








temperate and well-considered speech with the remark 
that ‘‘ we ought to combine together in order to en- 
deavour to inform our fellow-countrymen of the con- 
dition in which Her Majesty’s Navy is, and of the real 
necessity which exists for the important addition to 
it which Sir Edward desires.” 

Mr. E. Norwood, M.P., briefly touched on the report 
of the Committee on Construction and Repair of Her 
Majesty’s Ships, of which he was a member, and stated 
that ‘‘ they had abundance of evidence from the Con- 
structive Departmentof the Admiralty, which gave upon 
the whole the admission that the quality of the work 
turned out by private firms was quite equal to that 
turned out at dockyards.” 

Captain Colomb, R.N., asked for a yearly expendi- 
ture of 5000/. for experiments to remedy in some 
measure the diversities of opinion existing among 
naval officers in regard to constructive details, 
armour, guns, torpedoes, &c. He believed that naval 
officials as a rule were in favour of the ‘‘ Collingwood” 
method of armouring, and he believed that an over- 
whelming majority in the Navy considered that the 
‘‘ Dreadnought” was the best type of battle-ship. 

Admiral J. C. Wilson said he preferred the 
Thunderer class, but would not attempt to go into the 
technical questions; he confessed, however, that he 
liked to put his foot on a ship which he knew had an 
armoured belt around the water line. 

Amongst others who joined in the discussion were 
Lord H. Lennox, M.P., Sir Charles Nugent, Mr. 
Arnold Forster, and Admiral W. Gore-Jones. 

The chairman, Sir E. Fanshawe, in addressing the 
meeting, referred to our obsolete ironclads, and said 
all these ought to be knocked out of the lists of ships 
fit to defend the honour of the country in action, and 
they ought to be replaced with ironclads of the most 
powerful description, though many of these obsolete 
ironclads would do good service as local defence ships 
of our own coast. 

Sir E. J. Reed then replied to the various speeches, 
and pointed out that his scheme of spending 6,355,000/. 
in the next three years referred only tonew ships, and 
that the important part of his programme which re- 
ferred to the rapid completion of the vessels now 
under construction would really bring up the total to 
about 8,000,000/. 

As to the question of the difference between the 
Collingwood and Duperré system of armoured belt, he 
said, it seemed to him a fundamental principle that a 
ship called an armoured ship, and reckoned as an ar- 
moured ship, should have armour enough to keep her 
upright under a fire falling upon her unarmoured parts. 

This important meeting then terminated with a 
cordial vote of thanks to the lecturer. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 21, 1884. 

SouTHERN iron is arriving from Alabama, and selling 
at 16.25 dols. for forge and 17 dols. to 18 dols. for 
foundry. Western bituminous iron is coming in and 
underselling the anthracite iron of Eastern Pennsy]- 
vania. The downward tendency in prices is still very 
marked, and trade is greatly disturbed. Rumour pre- 
vails as to probable large transactions in steel rails, 
Reductions are being made in mills and at furnaces, 
and in nearly all branches of labour. The outlook is 
discouraging, but the American market is subject to 
sudden fluctuations. Bessemer pig is saleable at 
18.50 dols. at tide water ; steel slabs at 36.50 dols. A 
purchase of 6000 tons of spiegeleisen was made to-day 
from German makers. Old rails are saleable at 
17.50 dols here. Scrap is dull. Business generally 
has not begun to pick up. Political agitations are 
over. Philadelphia exhibitors to the number of 200 or 
over are shipping exhibits to New Orleans. The main 
building covers 30 acres. The display of southern 
mineral, timber, and agricultural resources will be 
immense. Rates by rails to New Orleans from Phila- 
delphia, 31 dols. An improvement in business is pro- 
bable about mid January. The glass trade is suffering. 
Timber is quiet. The textile manufacturers are still 
further restricting production, and the carpet weavers 
of the city have resolved upon striking. The iatest 
railroad returns exhibit declining earnings. The Trunk 
line war of rates continues, but the Pennsylvania 
Company retains its regular rates. 








ITALY AND Sictty.—Signor Gabelli has published in a 
recent official report his ideas on the uniting Sicily with 
the Italian Peninsula by means of a tunnel. The first 
thing to be considered, according to Signor Gabelli, is the 
conformation of the sea bottom at the straits, and he 
states that it is beyond all doubt that in a south-easterly 
and north-westerly course, starting from Pizzo, on the 
coast of Calabria, and ending at Sant’ Agata, on that of 
Sicily, there exists a submarine chain of mountains sepa- 
rating the basin of the Mediterranean from that of the 
Adriatic. The sides of these mountains are very steep, 
and the course of the contemplated tunnel is clearly esta- 
blished from these hydrographical conditions. It only 
remains to be seen whether the nature of the soil is suf- 
ficiently solid and compact for the purposes required, 
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HYDRAULIC DREDGER 


(BRUCE AND BATHO’S SYSTEM) 








THE above engraving represents a dredger, on 
Messrs. Bruce and Batho’s system, lately constructed 
for use in British Burmah. It is designed to work 
to a depth of 15 ft., and is of the following general 
dimensions: Length, 120 ft. ; breadth, 32 ft. ; depth, 
7 ft. ; and mean draught, 3 ft. The vessel is pro- 
pelled by twin screws worked by independent pairs 
of high-pressure engines, supplied by steam from an 
ordinary marine multitubular boiler 9 ft. in diameter 
by 9 ft. 6in. long. In an early issue we shall give 
detailed drawings with full particulars of this dredger, 
and for the present shall merely add a short general 
description of its equipment and mode of action. The 
whole of the operations involved in working the exca- 
vator are performed by hydraulic power, which is 
furnished by a pair of direct-acting differential pump- 
ing engines with steam cylinders 15 in. in diameter, 
and pumps 4}4 in. in diameter, the stroke of both being 
18 in. All the rams are controlled by slide valves 
placed amidships, so that one man can regulate the 
whole of the motions without leaving his station. The 
excavator is mounted on the end of a beam pivotted on 
A frames fixed tothe deck. This beam is raised into the 
position in which it is shown in the engravings by a hy- 
draulic ram about half way between the centre and the 
excavator, and it is caused to descend partly by the 
weight of the excavator, and partly by a smaller 
hydraulic ram near the other end. The excavator 
itself is worked by two rams coupled together by side 
rods, so that they move in unison. The lower and 
larger ram is connected by rods to the three segmental 
scoops, and serves to draw them together when they 
are receiving a load of soil, shingle, or rock, a pressure | 
of 30 tons being available and amply sufficient for that | 

| 





purpose. The smaller ram opens the excavator when 
it is raised. The two hydraulic cylinders with the 
hemispherical shell and the casting to which its com- | 
ponent parts are attached, are hinged to the beam by | 
a universal joint, through the trunnions of which the | 
pressure water enters. The shoot for discharging the 
spoil is connected to the beam and follows the excavators | 
ready to receive its load as it falls. The speed of working | 
is about forty lifts an hour, and, as the excavator has a | 
capacity of 160 cubic feet, the work done amounts to | 
300 tons per hour. 

Up to the present 7 dredgers have been constructed 
on Messrs. Bruce and Batho’s system, and four have 
been supplied to the Government of India, and are 
giving the most satisfactory results both as regards 
working expenses and economy in the cost of 
maintenance and repairs. As may be seen from the 
official reports to the Government of India, the cost 
of dredging with one of these machines is now only 1d. 
per cubic yard, while after some years of work the 
dredger was described as ‘‘ perfect in every way.” The 
fact that all the working parts are either on board, out 
of water, or above the material acted upon by the 
excavator, accounts for the great differences in wear | 
and tear as compared with the bucket and ladder type | 
of dredger. 











PUMPING ENGINE AT THE EASTBOURNE 
WATER WORKS. 
(Concluded from page 474.) 

WE shall now proceed to describe the pumps, &c., 
under the floor of the engine house. 

The pump rods, as already stated, are connected at 
their lower ends to the crosshead of the pump plunger. 
This is a substantial forging of Bessemer steel 11 in. 
deep at the central portion; the inside of this cross- 
head is bored larger than the diameter of the plunger, 
and a bush, in halves, the use of which will presently 
appear, is inserted and serves to transmit the neces- 
sary downward pressure to the plunger. To the cross- 
head are also fitted two steel pins, 34 in. in diameter, 
which by means of a pair of links connect the cross- 
head (Fig. 2) with a lever which is in this instance 
employed to balance the working parts of the engine 
and pump by means of a weight suspended from its 


outer end, and to work the auxiliary pumps. This | 
method of balancing the parts keeps the pressure upon | 


the engine bearings uniform on both strokes. Although 
desirable in large engines such as the present, exerting 
say 160 indicated horse-power, this plan of balancing 


is not necessary with smaller engines of 100 indicated | 
Nos. 2 and 3 engines are balanced only | 


horse-power. 
by their flywheels. 
The condenser is supported by the pump girders. It 


is 3 ft. Gin. in diameter, and 4 ft. 6 in. high ; the air | 


pump is single-acting, 17 in. in diameter, and 24 in. 
stroke. It is carried by and placed inside the con- 


denser; the centre of the air-pump is not however con- | 


centric with that of the condenser, but is nearer the 


centre of the engine ; by this means a longer stroke is | 


obtained than would have been otherwise possible. A 
non-return valve is fitted to the discharge branch of the 
hot-well. The injection water is drawn from, and the 
discharge water returned to, a cooling pond at a short 
distance from the works. 

The feed and air-charging pumps are carried on the 
top of the condenser. The former is 3} in. in diameter, 
the latter 3in. in diameter. Both are single-acting 
with a stroke of 13 in. 
pump is packed with leather, the valves are ] in, in. 


diameter, and means are provided for opening the | 


suction valve when the pump is not required to supply 
air. 

The main pump (Figs. 39 to 46) is of the bucket and 
plunger type. The working barrel is 20 in. in diameter, 


the plunger is 15 in. in diameter, and the depth of the | 
suction rose from the well girders is 55 ft. The pumpis | 


carried from the well girders by means of strong brackets 
cast on the top pipe. 
of much lighter section, are fixed in the well at the 


level of the suction box, this being fitted with wheels, | 


which can, with the suction pipes below, be run to one 
side to admit of the bucket being lowered for examina- 


| tion or repacking, &c., and the suction valve itself can 


be examined or taken out if necessary. This very con- 
venient arrangement cannot at present be used, as the 
pumping power available is not sufficiently great to 


The bucket of the air-charging | 


A second set of girders (Fig. 3), | 


FOR BURMAH. 








lower the water far enough in the well. The valves 

have therefore to be drawn from the well floor. This is, 

however, a very simple operation, as it is only neces- 

sary to remove the nut at the top of the plunger, and 

move the engine slightly round, when the bush in 

halves previously alluded to, will come out; the 
| plunger and rods are then free to pass through the 
pump crosshead, which, with the other gear, is not 
interfered with. 

The rising main is 2lin. bore, lgin. thick, with 
flanges 23in. thick. The suction pipes are 22% in. 
bore. A wrought-iron rose 24in. by 40in. by 24 in. 
is fitted to the end of the suction pipe. 

The pump rods through the rising main are of 
Bessemer steel with scarfed joints, held together with 
cast steel boxes. The bucket (Fig. 46) and suction 
valve are of the same design, with the exception of the 
suction valve having a conical projection which fits the 
bored seat in the suction box. The valves themselves 
are of the double-beat description, specially designed 
to give a maximum waterway with a small lift; the 
lift does not exceed 1}in. They are of solid gun-metal ; 
the beats and the spindles in which the valves slide, 
are also lined with gun-metal. The suction valve is 
loaded with lead. The bucket packing consists of 
| manganese bronze rings about j} in. wide and in. 

thick. These have been found to wear exceedingly 

well. In order that the suction valve may be readily 
drawn, it is provided with a coarse screw thread on 
the top which is easily found by a rod with a bell- 
mouth that is lowered from the top of the pump. 

The pump is connected to the air vessel by a pipe 
14 in. bore. The air vessel itself is 3 ft. 6 in. internal 
diameter by 12 ft. total height. The volume of air at 
| working level isabout 75cubic feet, orabout twenty-two 
| times the discharge from the pump per single stroke. 
| A stop back valve, working in a brass seat, is fitted 
| on the inlet from the pump. Two 5 in. safety valves, 
| capable of discharging the whole water thrown by the 

pump with a very slight increase in head, are fitted 
between the pump and air vessel, and also an 
easing cock 3 in. bore, to relieve the pump of pressure 
when starting. 
Fuel and Heat Tests.—This machinery was officially 
' tried on February 18 and 19 by Mr. G. A. Wallis, 
Messrs. Moreland and Son being represented by their 
manager, Mr. David Bonar. No. 1 engine was used 
| for low-service work, and Nos. 2 and 3 engines for 
high-service work. It was not considered desirable to 
run Nos. 2 and 3 engines at full speed on account of 
danger from excessive pressure in the main, and they 
were therefore run at the speed given in the Table, 
20.78 and 20.89 revolutions respectively. No. 1 engine 
was supplied with steam from No. 3 boiler, and 
| Nos. 2 and 3 engines from Nos. 1 and 2 boilers. 
These also furnished steam to the donkey engine, so 
that the actual duty of Nos. 2 and 3 engines is slightly 
in excess of that given. Special care was taken that 
| at the commencement and finish of the test the grates 
' should be equally charged with coal, and as they are 
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only 4 ft. long, it was possible to judge with accuracy. 
On economical grounds possibly it would have been 
better to steam Nos. 2 and 3 engines from a single 


boiler ; all the boilers were, however, used in the test | 


to prevent any chance of loss from leaky valves, &c. 
The engines were in their usual working order, no 


overhaul or adjustments having been made since they | 


were put to work. Observations of the counter 
water-pressure gauge, well gauge, and steam and 
vacuum gauges were made every hour, and frequent 
indicator diagrams were taken. The coal was most 


, the high-pressure exhaust so common in most engines 
of this type, is almost entirely prevented. No. 1 is 


for all practical purposes a receiver engine, and the | 
diagrams sufficiently indicate that a receiver of large | same as in the twelve hours’ trial ; the indicator dia- 


capacity is not necessary or even desirable. 


TaBLe I.—General Dimensions. 
| No.l 
| Engine. 





No. 2 and 3 
Engines. 





High-pressure cylinder diameter) 20 in. each18 in. 
Lo z= 


















15.46 lb. per indicated horse-power, including that used 
in the steam jackets. 
Neither the head, nor the speed, in this trial was the 


grams taken in the latter case show, however, a 
slightly smaller consumption of steam than those taken 
in the former case. In any case theengine was quite 
as economical during the twelve hours’ test as during 
the fuel test. 


TaBLe III.—Results of a Test made on February 18, 1884, to 
ascertain the Amount of Heat Rejected by No. 1 Engine. 
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ing engines, the duty performed by No. 1 engine in 
millions of foot-pounds of water raised per 112 lb. of 
coal was 124.6 millions, the mean duty of Nos. 2 
and 3 engines being 105.8 millions. We are not aware 
that the results given by the large engine, have ever 
been excelled. 

Specimens of indicator diagrams (Figs. 47 to 54) 
taken from all three engines during the trial are given. 
In each case also the high and low-pressure diagrams 
are shown combined, being reduced to the same scale 
of pressure, the ratios of the length of the diagrams 
being in direct proportion to the areas swept through 
by the pistons. 

The low-pressure indicator diagram, in the case of 
No. 2 and 3 engines (Figs. 49 and 50), almost exactly 
coincides with the theoretical expansion curve passing 
through the terminal pressure at the point of exhaust 
of the high-pressure diagram. The steam in both of 
these engines is reheated to a certain extent by the 
high-pressure steam jacket, but of course at the cost 
of some additional steam condensed in the jacket. 
The steam in No. 1 engine is not so heated. 

Unlike the ordinary Woolf or tandem engine, in 
which the expansion is continued to nearly the end of 
the low-pressure piston’s stroke, these engines are all 
arranged for an early cut-off in the low-pressure 
cylinder. By so doing the range of temperature in 
the first cylinder is materially reduced, and the loss of 
energy from useless expansion at the commencement of 
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| Total revolutions in twelve hours 
Average ma per minute .. a 
| Total amount of water raised in gallons 
Average total lift in feet .. aa eu 
»» Steam pressure above atmosphere 
»» Vacuum, inches of mercury 
Horse-power of water raised 
Indicated horse-power_ .. “ + oa ve 
Ratio percentage of pump to indicated horse-power xa 
Coal consumed in twelve hours, including ash, in pounds 
Ash - oa ee aa 
Coal Ss 


per hour, including ash ‘a oh 
- pe per square foot of firegrate per hour 
Coal per horse-power of water raised, including ash 

+, indicated ,, - ps oA ae Fae oy 
Duty per 1121b. of coal in millions of foot-pounds in water raised 
Average temperature of injection “ ne 7 =i ae 
discharge 
feed water 


” ” 


” ” 





No. 1 Engine. | No. 2 Engine. No. 3 Engine. 
16,875 | 14,958 15,040 
23.44 | 20.78 20.89 

759,456 } 374,040 376,020 
243.94 335.4 
69.15 | 74.92 
28.58 8.65 
77.97 5 
90.7 124 collective 
86 86.1 
1666 Ib. 2688 Ib 
46 ,, 60 ,, 
138.83 Ib. | 224)” 
6.31 ,, | 5.1 Ib. 
Lie | 2.09; 5, 
1.53 ,, 1.80 ,, 
124.6 105.8 
ua 48 deg 
_. 
| 156 55 





As a confirmation of the results of the direct fuel 
trial, the heat rejected by No. 1 engine has been fre- 
quently measured. The results agree almost exactly ; 
it is therefore only necessary to select one trial made 
upon the same day as the first trial. 

From Table III. it will be observed that the heat re- 
jected per pump horse-power was 281.3 pound-degrees, 


lent to but 





b. of steam per pump horse-power, or 


and a a good margin for radiation this is equiva- | 
8 


Steam gauge 

Vacuum gauge - oi a 

Temperature of injection water ... 
oa discharge water... 

Rise in temperature ‘ 





The discharge water was delivered into one of the 
softened water tanks 12 ft. 10} in. long, 12 ft. 10 in. wide 
or 23,754 square inches area ; the amount delivered during 
the trial increased the depth of water in the tank by 
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7 ft. 43 in., or at the rate of 1.376 in. per minute. The 
temperature of the discharge water was taken in 
a stand-pipe near the air pump, where the water was 
well mixed, and of very nearly equal temperature at any 
depth ; the maximum reading was taken in all cases. The 
feed water was drawn from the hot-well, the con- 
densed water from the steam jackets circulated back to 
boilers. 
RESULTS. 
Water discharged per minute 28,0587} 578 1190 lb. 
: 450 x 308.24 x 24.69 9 
SP cf waterramed 2 108.81 BP. 
33,000 

Pound degrees of 

heat rejected Road 1180 x 24.75 _ og) 3 

horse- power of ( 793,81  ~ ° 

water raised a ) 


( Heat’ rejected ; a 
| Heat used per pump horse- 
| power... af bes 
ee a 4 Radiation, loss, &c., esti- 


Heat supplied by | 
steam 
horse - power 


: mated 
minute 


L Total 


Ditto per hour=341.7 x 60=20,502 
Total heat of steam at 76 1b. pressure 1211 
Deduct temperature of hot-well 5 72 


(7 


1139 heat units. 
0 50? 
Steam used per pump horse-power per hour a> 18 lb. 
J 








ADMIRALTY SHIPBUILDING CONTRACTS. 
To THE Epitor OF ENGINEERING. 

Sir,—Mr. Barnaby, in giving evidence before Lord 
Ravensworth’s Committee, says in quite a playful way, 
‘* We get the ships and the builder has to accept the loss, 
which he often has todo.” ‘‘A Government contract 
for building ships of war, I believe, almost always results 
in loss.” 

Now is it not the case that the system that causes 
almost every contract to result ina loss to the shipbuilder, 
is squandering the resources of the country as well? 
am certain it is so, and the fact that the few ships and 
torpedo boats proposed to be built last night are to cost 
over three millions show that is is the case. 

Neither Mr. Barnaby nor the public are much in- 
terested in the shipbuilders’ losses, but if the systems of 
official direction, and interferance with work, become so 
much costlier year by year that they completely baffle 
shipbuilders, and cause a loss on every contract, in spite of 
the experience gained with the one that went before, 
does not the country suffer also ? 

The question is, will the country tolerate the present 
expensive system of carrying on contract work in the 
future ? ours, &c., 

Navis. 








STERN-WHEEL STEAMER ON THE NILE. 
To THE EpiTor oF ENGINEERING. 

Str,—We have received a telegram from the engineer 
in charge of the ‘‘ Yarrow boat No. 2” from Assouan, 
in conformity with the annexed paragraph; which we 
think you will consider of sufficient interest for in- 
sertion. 

** Advice has been received that the Yarrow stern- 
wheel steamer, which was put together at Alexandria, 
reached Assouan last Sunday and passed the cataract 
easily. The passage from Cairo to Assouan, including 
stoppages, was the quickest on record, towing 30 tons in 
two lighters.” 

We remain, yours faithfully, 
Yarrow AND Co. 
Isle of Dogs, Poplar, London, E., December 2, 1884. 








SECONDARY BATTERIES. 
To THE EpiTor oF ENGINEERING. 

Srr,—I have perused with much attention Mr. J. S. 
Sellon’s letter in your issue of the 28th ult., and, if not 
too much trespassing on your valuable space, would ven- 
ture a few remarks which, coming from an impartial pen, 
may not prove out of place—impartial, since I have no 
interest in the patents of either side. 

Mr. Sellon claims ‘‘roughening by any chemical pro- 
cess” his plates for a specific purpose, and Messrs. 
Parker and Elwell claim “ roughening plates by means of 
nitro-sulphuric acid,” having a similar object in view. 
Now it 1s well known that Messrs. Parker and Elwell 
have achieved great results with their battery, and in 
the electrical world it is very highly thought of, indeed 
considering its lightness and durability (its strength in- 
creasing with use) many regard it as being superior to the 
Faure-Sellon. I would therefore ask, does Mr. Sellon 
pretend to claim widely the use of ‘‘ roughening plates” in 
all manners for this purpose? If he does and can, then 
the sooner our patent laws are altered the better. I, 
however, doubt his being able to do so, since no patent is 
valid unless described in such a way that any competent 
person, skilled in the particular matter to which it relates, 
can work by or manufacture with it according to the 
description given. It is therefore dubious whether 
“A gaaea such as Mr. Sellon’s would hold in a court of 
aw. 

Since Planté’s battery first appeared, no new and suc- 
cessful ‘‘ active material” has been brought into use in so- 
called secondary batteries, and we all know that lead 
peroxide and spongy lead are the substances at present 
inainly depended on. One of, if not the greatest difficulty, 
is to make these chemically or electrolytically perma- 





nently adherent to the electrode, and the question is» 
‘* Has Mr. Sellon, prior to Messrs. Parker and Elwell» 
manufactured a battery equal to theirs?” If not, his 
claim to priority can hardly be maintained on the simple 
basis of vague wording. 

By way of exemplification, let us suppose that I am the 
inventor of some new reagent for dissolving and thereb 
roughening surfaces of lead ; query, Would Mr. Sellon’s 
attempted generalisation prevent me from patenting and 
profiting by my valuable invention ? 

Messrs. Parker and Elwell have found out that b 
acting on sheet or perforated lead or any lead surface with 
a mixture of nitric and sulphuric acids (one of which is a 
solvent, the other a precipitant of that metal), it may be 
roughened and its surface increased and fitted for the 
formation or reception, as the case may be, of the active 
material of secondary batteries. And I leave it to others 
to decide if this is not as great an invention as those on 
which many of Mr. Sellon’s numerous patents are 
founded. 

As a further proof of my impartiality I would add that 
I am not personally acquainted with any of the above 
parties, nor have I transacted business with them. 

Iam, Sir, your obedient servant, 


ELECTROLYTE, 
London, December 1, 1884. 


CORLISS VALVES. 
To THE Epitor oF ENGINEERING. 

Str,—In reply to Mr. Inglis’s remarks in ENGINEERING 
of the 7th ult. about my ‘‘ patent” traversing Corliss 
valve, I have no doubt that Messrs. Hick, Hargreaves, and 
Co. will eventually use this arrangement, or some similar 
one they will invent, or will buy some other party’s in- 
vention. They will have to do this to satisfy the demands 
of the public. Good and practical engineers have asserted 
that the traversing Corliss valve, as named above, is what 
was wanted to improve the ordinary Corliss valve. Ihave 
no doubt if Mr. Inglis will reflect a little he will re- 
member instances where Corliss valve boxes have to be 
bored out, and new valves fitted, on account of the irregular 
wear and tear and leakage. Engines have been made with 
bushes put into Corliss valve boxes to be taken out when 
the faces were worn and replaced with new ones. 

However Mr. Inglis and myself write or talk, the 
public will decide for themselves whether the traversing 
Corliss valve will be used or not, and I have no fear of 
the result. 

Respecting Mr. Inglis’s remarks about us making and 
using Corliss’s valve gear, my firm did not use the trip 
motion or valve gear for Corliss valves, but we wished to 
apply it to working stamper valves of beam engines. Mr. 
Inglis had never applied this gear to stamper valves, and 
when he saw an engine to which we had applied it, he 
was some time before he could understand how it worked. 
This same trip motion had been applied to beam engines 
in Dundee, a te I saw it working before I applied to 
Mr. Hargreaves fora license. Further information about 
the license I can give to you, but have already trespassed 
too much on your valuable space. Reference is made by 
Mr. Inglis to a description of traversing valve gearin your 
issue of the 22nd of August last; of course the valves in 
that engine are made to traverse, and are an infringement 
of my patent. Yours truly, 

JOHN MUSGRAVE, 

Globe Iron Works, Bolton, Lancashire. 

November 29, 1884. 


THE MAXIM GUN. 
To THE Epiror OF ENGINEERING. 

Str,—In your issue of November 28, 1884, you gave a 
short extract in your Patent Record of a new gun patent 
(No. 606, January 3, 1884), issued to me, and follow it 
up with the remark ; ‘‘ This is fully illustrated and de- 
scribed in our issue of November 7.” 

I beg to inform you that this is not the patent which 
was illustrated in your issue of November 7, but quite a 
different gun. The gun which you did illustrate operated 
by the recoil of the barrel, while the patent referred to 
was for a gun operated by the force of the gases escaping 
from the muzzle of the gun, not by the recoil. Will you 
please make the correction and oblige, 

Yours —— 
TRAM S. MAXIM. 

57p, Hatton Garden, London, December 2, 1884. 


ASPHALTE FLOORS. 
To THE Epitor or ENGINEERING. 

Srr,—I have an asphalte flooring in my fitting shop, 
which I find impossible to keep clean. 

The tools used in this shop are: Three lathes, one 
shaping, one slotting, one drilling, and one milling ma- 
chine. 

The metals worked are steel and iron, and as we are 
using oil as a lubricant for the cutting tools, the flooring 
has become caked with a thick sticky paste of oil and 
dust. I have it scraped daily, but with very poor effect. 
I have tried washing with unsatisfactory result, as the 
tools in the place prevent this to be effectually done. 

I should feel obliged if you could assist me le the inser- 
tion of this letter, as some of your numerous readers may 
be able to recommend a plan by which asphalte flooring 
can be kept free from grease. 

I am Sir, yours faithfully, 
Hvco ScuMipt. 
85, Mount-street, W., November 29, 1884. 


TRIAL TRIPS AND LAUNCHES. 

Tuk Polycene, which was launched November 6, had 
her official trial trip on November 30; the speed attained 
was 8} knots, with a consumption of 147 lb. of coal per 
hour. Her dimensions are 62 ft. by 174 ft. by 64 ft., and 
she is fitted with compound surface-condensing engines of 


























68 indicated horse-power. The vessel was built to the 
order of Count W. Kniith, by the Helsingors 
Jernskibs-og Maskinbyggeri. 


On Saturday, the 22nd of November, Messrs. Hall, 
Russell, and Co., Aberdeen, launched, to the order of 
Mr. John Fleming, Aberdeen, a _beautifully-modelled 
screw steamer named the Glen-Eagles, a vessel of about 
207 tons gross, and measuring 130 ft. by 23 ft. by 11 ft. 

er engines will be of 72 horse-power. Her principal 
design is for deep-sea trawling, and for fish and_ special 
cargo-carrying ; but she is adapted for towing, lighterage, 
and salvage in time of need. 

The same day the screw steamer Chaihuin, recently 
built and engined by Messrs. David J. Dunlop and Co., 
Port-Glasgow, went down the Firth of Clyde on her 
official trial trip, and attained the rate of 104 knots loaded, 
She is owned by Messrs. Lloyd, Lowe, and Co., London. 

On the following day a screw steamer named the Earl 
of Leitrim had her official trip on the Clyde. She was 
built at Paisley by Messrs. J. M‘Arthur and Co., and 
engined by Messrs. Muir and Houston, Glasgow, for the 
Earl of Leitrim, by whom she is intended primarily for 
establishing a direct means of communication between 
the tenantry at Milford and Mulroy Bay in the north of 
Ireland and Glasgow and the West of Scotland. On the 
measured mile the vessel attained a speed of 10} knots 
per hour. 

On Friday, November 28, the s.s. Vane Tempest, the 
sixth steamer built by Messrs. Edward Withy and Co., 
Middleton Shipyard, West Hartlepool, for the Marquis of 
Londonderry, went on her trial trip. The late marquis 
conceived the idea of supplying the suburbs of London 
with coal direct from his own collieries in Durham, with- 
out transhipment in lighters, and entered into a contract 
with Messrs. Edward Withy and Co. to build this special 
steamer, capable of passing under the Thames bridges, 
and discharging her cargo alongside Nine Elms Wharf. 
She is of peculiar design, the masts, funnel, davits, &c., 
being made to lower down level with the deck. The 
principal dimensions of the vessel are: Length over all, 
190 ft.; beam extreme, 30 ft. ; depth of hold, 13 ft. 6 in. 
The anchors are all of the patent stockless type, hauling 
direct up into the hawse pipes, and thus dispensing with 
the usual anchor crane. It is highly necessary, on 
account of the crowded traffic on the Thames, that the 
vessel should be able to drop the anchors quickly to pre- 
vent collisions. Engines of 90 nominal horse-power were 
fitted by Messrs. T. Richardson and Sons, Hartlepool, 
and on her trial trip with a full cargo of 900 tons, she 
proved to be a good sea boat, and her average speed was 
9 knots in aheavy beamsea. The builders have marked 
the amount of surplus buoyancy and the length of the 
righting lever on the vessel’s side, in connection with the 
Plimsoll mark. 

On Saturday, the 29th ult., the Italia, under the com- 
mand of Commodore Carnevale, went for her first trial 
trip in the Bay of Naples to test her engines before leav- 
ing for Spezzia. She left her moorings at 10.30a.m., and, 
after — a moment at the entrance of the harbour to 
be photographed, proceeded to Castellamare, coasted 
round the bay as far as Sorrento, and returned to Naples 
at 5 p.m. Steam was supplied to two of her engines only 
by the aft set of twelve boilers. By order no attempt 
was nade to attain speed, and the engines were run 
steadily throughout the day at about fifty-six revolutions 
per minute, with an average working pressure in her 
boilers of 43 1b. to 441b. per square inch. The machinery 
gave complete satisfaction, and the Italia proceeded to 
Spezzia early on Sunday morning, where she will receive 
her four 100-ton guns, and the remainder of her equipment 
will be completed. The Italia is fitted with Mr. J. 
McFarlane Gray’s steering machinery, made by Messrs. 
Forrester, of Liverpool. Her four engines, of 4500 horse- 
power each, to which steam is supplied by twenty-six 
boilers, are the work of Messrs. John Penn and Sons, of 
Greenwich. 

On December 1 there was launched from the yard of 
her builders, Messrs. Raylton, Dixon, and Co., an iron 
steamship named the Redistribution, of the following 
dimensions: Length over all, 203ft.; breadth, 30 ft. ; 
depth moulded, 15 ft. 10}in.; with a carrying capacity 
of 1120 tons on 14ft. 10in. draught. The engines, of 
95 horse-power, are by Messrs. Blair and Co., of Stockton. 


On Tuesday, December 2, Messrs. Murdoch and 
Murray, Port-Glasgow, launched the Vale Royal, an iron 
barque of about 350 tons net register. She has been built 
to the order of Mr. Henry Smith, London, and measures 
138 ft. by 36 ft. by 13 ft. She was built under the super- 
intendence of Mr, M‘Ewan, marine surveyor, Greenock. 








NOTES FROM THE SOUTH-WEST. 

Rhymney Railway.—The Rhymney Railway Company 
will apply next session for power to construct a new line 
joining their Bute Dock Branch Rai!way to the company’s 
low-level line, to widen the arch of a bridge carrying 
Crwys-road over the Cardiff and Caerphilly Railway, and 
to require the Pontypridd, Caerphilly, and Newport 
Railway Company to construct proper sidings in con- 
nection with their junction with the Taff Vale Railway at 
Pontypridd. 

Bristol Industrial Exhibition.—The Bristol Industrial 
and Fine Arts Exhibition closed its doors upen 
the public on Saturday, after having attracted 210,000 
visitors from all parts of Bristol, Somerset, Gloucester- 
shire, Wiltshire, and the neighbouring districts. Thanks 
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to the energy of the promoters of the Exhibition, and to 
the support of the public, the guarantors have not been 
called upon to pay a farthing ; but, on the contrary, about 
90001. will be handed over to the Bristol University 
College. 

New Dry Dock at Swansea.—A new dry dock is to 
be constructed near Dickson’s Wharf, Swansea, by 
Messrs. Young, Christies, and Co. The contract has been 
let to Mr. Walker, the contractor for the Barry Dock. 


Shot Firing in Mines.—On Thursday, some work- 
men’s representatives attended at Ynishir Steam Coal 
Colliery by the consent of the proprietors, with a view of 
satisfying workmen generally as to shot firing. This 
colliery 18 to be adopted by the representatives of the 
Home Office to ascertain whether existing rules relating 
to shot firing in mines are sufliciently stringent. After 
descending the colliery the examiners proceeded to a 
spot inspected by Mr. 'T. Wales, Her Majesty’s inspector, 
and Mr. Randall, deputy inspector. The result was, as 
far as could be gleaned on the spot, that the examiners, on 
behalf of the colliers, came to a different conclusion to that 
arrived at by the Government inspectors, as regards shot 
tiring in this particular part of the colliery, the examiners 
considering that it could be done there with safety. It 
appears that the distance from the spot where shot firing 
had taken place here, to the locality where a small blower 
of gas was issuing from a crack in the roof, was about 250 
yards. The blower was so slight that the examiners could 
not find it without holding the Davy lamp close to the 
crack. The gas, it is stated, would not ignite in the lamp, 
unless it was held close to the place from which the gas 
was issuing. A careful examination of the whole district 
was made, and with the exception of the before-mentioned 
small blower, the examiners did not find any trace of gas, 
not even inthe return airway, where the whole body of 
air was returning towards the up-cast shaft. 

Newport.—Business in steam coal has continued in 
much the same state; the clearances have, however, not 
been so heavy. ‘The arrivals of iron ore have again fallen 
off considerably, but the market has continued dull. In 
the manufactured iron and kindred trades, there is no im- 
provement; still the tone is not worse. Last week’s 
shipments of iron are limited, consisting of only 850 tons 
of rails and fishplates to Singapore, and 55 tons of iron 
to Oporto. Last week’s coal clearances amounted to 
31,972. From Bilbao there arrived 1950 tons of iron ore. 


The Bute Docks.—In connection with the proposed 
transfer of these docks to the Taff Vale Railway Company, 
it is stated that the Bute Trustees, as landowners, are to 
receive royalties similar to those payable by the railway 
company to Lord Windsor, in connection with the Penarth 
Dock ; and that the Marquis of Bute is to receive, in 
respect of the capital expended upon the dock undertaking, 
75,0007. four per cent. preference stock, and 862,500/. 
ordinary stock of the amalgamated company, which is to 
pay the expense of constructing the new Roath Dock. 


Cardiff and Monmouthshire Valley Railway.—A 
company proposed to be incorporated desires to obtain 
powers necessary for constructing and conducting new 
railways, which will affect Roath, Llanedern, Michaelston 
fedw, Machen, St. Mellon’s, Basseleg, Graig, Risca, 
Mynyddislwyn, and Henllys. The company also intend 
to ask for authority to enter into arrangements for running 
powers and agreements with the Brecon and Merthyr 
Tydvil Junction Railway Company, the Great Western 
Railway Company, the London and North-Western Rail- 
way Company, the Midland Railway Company, the Taff 
Vale Railway Company, the Rhymney Railway Company, 

c. 

Alexandra (Newport and South Wales) Docks.—This 
company will seek next session for powers to construct 
certain lines of railway from the Alexandra Dock to 
Newport Dock, to purchase lands in the parish of St. 
Woolas, on the east side of the Great Western (South 
Wales) Railway, to make junctions and connection 
between the intended railways and the several railways 
and sidings leading to the wharves on the Usk, also 
between the sidings on the north-east corner of the 
company’s property, and the railway of the Tredegar 
Wharf Company, nearly opposite Brithdir Railway ; 
and also to obtain running powers over the lines of 
the Great Western Railway Company, the Brecon and 
Merthyr Tydvil Junction Railway Company, and the 
Pontypridd, Caerphilly, and Newport Railway Company. 


Nantyglo and Blaina Iron Works Company (Limited).— 
The annual meeting of this company was held at Man- 
chester on Thursday. The meeting was conducted in 
wrivate, but it has transpired thatthe report presented 
y the directors was adopted after some discussion, and 
that hopeful views were expressed as to the state of the 
company’s property at Nantyglo. The company _ has 
ceased the manufacture of iron and has leased the right of 
working its coal to sundry individuals, Out of the re 
venue derived from this source a dividend of 2} per cent. 
was paid upon the preference shares for 1883-84. 


Cardiff.—The steam coal trade has not shown any ma” 
terial change. The royal mail contracts have been distri® 
buted among three or four local merchants. Small steam 
coal has gone off well, and prices have been rather firmer. 
The patent fuel market is in a satisfactory state. The 
demand for iron has continued inactive. Last week’s 
clearances comprised 137,341 tons of coal, 8295 tons of 

atent fuel, 230 tons of iron, and 350 tons of coke. From 
ilbao there arrived 9250 tons of iron ore, and 1107 tons 
came to hand from other sources, 


Torpedo Boats for the Cape.—The screw steamer 
Borghese, of Glasgow, Captain D. Smith, which docked 
in the Bute East Basin, Cardiff, on Sunday, will proceed 
to London for part of her general cargo, and thence to 





Portsmouth to load two torpedo boats for service at the 
Cape. 

Blaenavon. —The Blaenavon Steel Works and Mills, 
which were idle while some important repairs were being 
carried out, are now in full activity again. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the market was 
steady, but there was no more animation in it than there 
has been for the last six months, No. 3 g.m.b., f.o.b., 
Tees was again offered at 36s. 3d. per ton for prompt 
delivery. There isno new feature in trade, but the indi- 
cations all point to more months of bad trade, and shorter 
time for the workmen of the North of England. Ship- 
ments of iron from Middlesbrough are fairly good for the 
season of the year, but they are far short of what they 
ought to be. 


The Make and Disposal of Pig Iron.—To-day the Cleve- 
iand Ironmasters’ Association{issued from their offices at 
Middlesbrough the monthly returns showing the make 
and disposal of pig iron in the North of England. Of the 
total number of blast furnaces in the district, 156, there 
have been 99 in operation. The tvtal make of pig-iron 
has reached 198,679 tons, which is a decrease of 2408 tons. 
The stocks now stand at 301,553 tons, an increase of 
13,572 tons on November. The shipments were only 
74,654 tons, a decrease of 11,682tons. These returns are 
certainly far from satisfactory, even allowing that we are 
close upon the end of the year. 


The Manufactured Iron Trade.—This industry con- 
tinues in a depressed state. Most of the mills are running 
short time, and are likely to be only irregularly employed 
for some time to come. Ship plates are quoted 5/. and 
angles 4/. 12s. 6d. per ton less 25 per cent. at works. 
Last week we stated that the arbitrator, Dr. Watson, 
of Newcastle, was likely to leave wages in the North of 
England manufactured iron trade as they are, and this 
is exactly what he hasdone. To-day heissued hisaward, and 
while deciding that wages shall remain unchanged till 
theend of January, points out, as forcibly as he can, the 
desirability of employers and operatives agreeing upon a 
scale which shall regulate wages better than an arbitra- 
tion can. The men will no doubt endeavour to formulate 
the basis of a scale which the employers can accept. 


Shipbuilding and Engineering.—A few more orders have 
recently been secured for steamers on the north-east 
coast, but considering the enormous productive power of 
the Tyne, Wear, and Tees, they are scarcely worth 
alluding to. Yesterday Messrs. R. Dixon and Cv., of 
the Cleveland Dockyard, Middlesbrough, launched a 
steamer which they have built for sale. Few firms are, 
however, in the position to adopt such a course in times 
of depression. Messrs. Dixon are very slack, but they 
have obtained an order for a steel steamer the plates for 
which will be supplied by Messrs. Bolckow, Vaughan, 
and Co., of Middlesbrough, who have now their new 
Siemens-Martin furnaces in operatien. There is nothing 
new in engineering. In the steel trade there is no 
additional activity, but it is reported that the pro- 
spects are brightening. There is a belief in some quarters 
that, as wages and materials have come down to the 
lowest level, trade will gradually revive. It is certainly 
a favourable time to build ships, and some capitalists 
seem to recognise that fact. 





The Salt Trade.—The several companies in Middles- 
brough are still energetically sinking for salt, but none of 
them have yet achieved the success of Bell Brothers, of 
Port Clarence, who are now doing a large business in 
chemicals, to manufacture which they use the salt which 
they were the first in this part of the country to raise. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Hull and Barnsley Railway.—For the benefit of 
working men alone, if not for that of capitalists, opera- 
tions for the completion of the Hull and Barnsley Rail- 
way were resumed this week. Many hundreds of un- 
employed workmen in Hull and district will be enabled 
to now gain a livelihood, and the capital requisite for 
the completion of the work has been obtained at par. 


Bad Trade in South Yorkshire.—Notwithstanding the 
advent of cold weather the coal trade is only very stag- 
nant and the exports of coal from the neighbouring ports 
of Hull, Grimsby, and Goole, show a reduction on the 
previous week. Instead of miners’ wages going up, the 
contrary is the case. 


Scarborough.—The Harbour Commissioners report that 
the recent extension of the fish shed seems to have sup- 
plied the accommodation required. The receipts for the 
quarter ended October 31 amounted to 888/., against 
10197. for the corresponding quarter of last year. 


Hull and the East Indian Railways.—The Hull Town 
Council has resolved ‘‘ that a request be made on behalf 
of the council to the council for India, and also to the 
various Indian railways, to make Hull one of their ports 
for the shipment of their material, and to place it in the 
same position in this respect as Liverpool and London.” 


The Barrow Colliery Dispute.—The men who are out on 
strike at this colliery, and who principally reside in the 
Barnsley district, have passed the following resolution : 
‘“‘That this meeting is determined not to return to work | 
unless we can secure an honourable settlement, whereby 
every man shall be allowed to resume work as there is work 





for him, and that we are willing to meet Mr. Kellett at any 
time to bring about such settlement, and that we request | 
all miners who are working at other collieries to remain at ! 


such collieries until the men fighting the battle have 
arranged a fair and honourable settlement. 


Impoverished Trade.—In no branch of the Sheffield 
trades is there any improvement to note. The silver 
branches are all dull, and there is not likely to be any 
renewal of orders until the home markets are more 
settled. This awakening of trade does not appear likely 
yet. In the iron and steel branches the workmen are 
but poorly employed. 








NOTES FROM THE NORTH. 
G.iascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was somewhat unsteady last Thursday, and closed with 
the prices ld. per ton under those of the previous day. 
There were transactions in the forenoon at 43s. 3d., 43s. 2d., 
and again at 43s. 3d. cash, also at 43s. 4d. and 43s. 44d. 
one month ; the close being sellers at 43s. 3d. cash, and 
43s. 5d. one month, and buyers offering $d. per ton lower. 
Up to 43s. 4d. cash was paid in the afternoon, and 43s. 5d. 
one month, but the close was buyers at 43s. 2d. cash, and 
43s. 4d. one month, with sellers asking 4d. per ton more. 
Friday’s market was quiet, and it was evident that the 
excitement was dying down. Prices gradually declined, 
and the close showed a fall of 34d. per ton, making a 
decline of 9d. on the week. Business was reported in the 
morning at 43s. 2d. down to 43s. cash, and buyers at the 
close were offering 43s. cash, and 43s. 2d. one month, 
with sellers at 1d. more per ton. There were transactions 
in the afternoon at 43s. down to 42s. 10$d. cash, also at 
43s. 2d. down to 43s. 04d. one month, with sellers at the 
close at 42s. lld. cash, and 41s. ld. one month, and 
buyers offering 4d. lower per ton. Monday’s market was 
also quiet, and prices closed 4d. per ton under those of 
Friday. Transactions took place in the forenoon at 
42s, 94d., 42s. 114d., and 42s. 10d. cash, and the close was 
sellers at 42s. 10d. and 43s. cash and one month respec- 
tively, with buyers 4d. less perton. In the afternoon there 
were transactions at 42s. 10d. , 42s. 114d., and 42s. 11d. cash, 
the market closing at 42s. 10}d. cash and 43s. one month 
nominal. The warrant market was a shade firmer on 
Tuesday, but the close was not so strong, and the final 
quotations showed very little change from those of the 
previous day. On forenoon ’Change business was done 
at 42s. 114d., 43s., and again at 42s. 114d. cash, the close 
being sellers at 42s. 114. cash and 43s. 14d. one month, 
and buyers 4d. per ton less. Iron changed hands in the 
afternoon at 43s. down to 42s. 103d. cash, and buyers at 
the close were offering 42s. 104d. cash and 43s. one month, 
with sellers asking 4d. per ton more. Somewhat better 
prices were obtained to-day up to 43s. O4d. cash and 
43s. 2d. one month being paid during the forenoon, but 
at the close in the afternoon there were sellers at 43s. cash 
and 43s. 14d. one month, with buyers at 3d. per ton 
lower. The excitement of the market has now very 
greatly died down, but very little business is doing, 
owing, in great measure to the uncertainty which exists 
as to the future movements of those persons who were 
responsible for the recent violent fluctuations in prices. 
The prospects of the iron trade do not in any way im- 
prove, and in fact if there has been any change the present 
position of the trade is rather worse than better. Out- 
side investors and speculators cannot be induced to pur- 
chase, and even the dealers are perplexed as to the mode 
in which they should operate. Warrants still remain 
in such a position that a sharp movement either way may 
be effected, without any regard to the course of trade. 
The demand from abroad has been very dull during the past 
week or ten days, and the quotations for special brands 
are, in consequence, a shade lower. Shipping iron is steady, 
but there is very little business doing, and though the 
prices are quotably unchanged, concessions are made in 
order to lead to business. There are now only 93 blast fur- 
naces in actual operation, two that were blowing at 
Kinneil Iron Works having been stopped. At this time 
last year there were 100 furnaces in blast. With the 
stoppage just mentioned, the make of pig iron will have 
been reduced to the extent of about 400 tons per week. 
Last week’s shipments of pig iron from all Scottish ports 
amounted to 6540 tons, as against 6935 tons in the pre- 
ceding week, and 9268 tons in the corresponding week of 
last year. To the United States there were shipped 846 
tons ; to South America, 308 tons; to Australia, &c., 
180 tons; to France, 250 tons; to Italy, 220 tons; to 
Germany, 567 tons; to Belgium, 410 tons; and lesser 
quantities to other countries. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood 
yesterday afternoon at 579,669 tons, as compared with 
579,863 tons yesterday week, showing a decrease of 194 
tons for the week. 


Official Inspection of the Forth Bridge.-—On Thursday 
of last week, Major-General Hutchinson and Major 
Marindin, of the Board of Trade, accompanied by Mr. 
Baker, one of the engineers, and Mr. Arrol, one of 
the contractors of the Forth Bridge, made an official 
examination of the structure. They inspected minutely 
the piers and caissons, and descended the shaft of 
No. 1 caisson to the air chamber where the work of 
excavation is being rapidly pushed forward. It is under- 
stood that the inspectors expressed satisfaction with the 
progress being made. 


Institution of Engineers and Shipbuilders in Scot- 
land.—An ordinary meeting of this Institution was held 
last week, Professor James Thomson, F.R.S., Pre- 
sident, in the chair. An interesting and well illustrated 
paper entitled ‘‘ Cn Manipulating the Material, and 
Building and Drilling the Great Tubes required in the 
Forth Bridge,” was read by Mr. Andrew 8S. Biggart, one 
of the resident engineers on the bridge works. Much in- 
terest was taken by the members (eye in the descrip- 


tions given by Mr. Biggart regarding the special machi- 
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NAVAL EXPENDITURE. 

MIseERABLyY insufficient is the only term that can 
in justice be applied to the programme set forth by 
the Admiralty, in answer to the popular demand 
which has been made for a more efficient Navy. 
There can be no possible doubt after all that has 
been said and written during the last few months 
that the present naval resources of the nation would 
be quite inadequate to bear the strain put upon 
them in the event of a very possible hostile 
combination. It is so trite a thing to say that 
the safety of this country depends on its naval 
supremacy that we should be almost ashamed 
to repeat it, did not the circumstances of the 
hour bring it so forcibly home to us. Surely 
those responsible for our naval administration must 
have forgotten this fact when they were persuaded 
to support in Parliament the ill-advised proposals 
that were set forth on Tuesday last. It has been 
the fashion lately to say a good deal about the 
questions of national defence being kept outside 
the bounds of politics, but in the present case, 
when the subject is one of more than usually 
vital importance, it has been deliberately sacrificed 
to party considerations. For ourselves, we have no 
politics in these columns, and probably the Con- 
servatives, had they been in power, would have 
acted with no more boldness or wisdom than the 
present administration. One thing, however, is 
apparent. A Liberal or Radical government is 
always in a stronger position, when a necessity 
arises for additional expenditure, than one of 
the opposite party. It would be difficult, under 
existing conditions, for a Conservative opposition 
to attack a Liberal policy of increased expendi- 
ture on the Navy, and were such a thing done 
it would be credited, and rightly so, to party 
manceuvre. Economy has always been the Liberal 
strong card, and if, therefore, a Liberal Govern- 
ment should propose additional expenditure on the 
Navy it might safely rely on its reputation for 
supporting the necessity of such expenditure. But 
it is absurd in the present instance to speak of any 
excuse being necessary when asking*for more money 
for the Navy. 

Men of various positions—those most capable of 
judging of these matters—have spoken, detailed 
statements have been put forward, undeniable facts 
have been cited, all pointing to one conclusion—that 
we are living ina fool’s paradise if we think that the 
Navy is capable of meeting any demand that is 
likely to be made upon it in the event of a great 
war. We do not see how it is possible to get away 
from this conclusion, and indeed no serious effort 
has been made by the official apologists to reply in 
detail to any of the contentions advanced, not only 
by irresponsible critics, but by those whose status 
and authority preclude the supposition that their 
strictures are not deserving of consideration. It 
is true Lord Northbrook made a passing allusion 
to the paper lately read by Sir Edward Reed, and 
challenged in general terms the correctness of his 
comparison of the respective strengths of English 
and French first-class ships. He gave on the au- 
thority of the whole Board of Admiralty certain 
figures intended to show that we are eleven first- 
class ships and four quasi-obsolete ships ahead of 
our neighbours. Total quantities alone were given, 
and no particulars of how they were arrived at were 
vouchsafed ; under these circumstances the figures 
may be looked upon as altogether worthless, and 
might justas well have been doubled or trebled forall 
the conviction they carry. On the other hand, Sir 
Edward Reed, in the paper which we deal with on 
another page, gives ship for ship and detail for de- 
tail. Whether or no he was fully justified in all 
the conclusions he arrived at, the country will be 
more ready to place reliance in his straightforward 
statement than any loose and unsupported ex- 
pressions of opinion from Whitehall. 

It would only tire our readers were we to follow 
Lord Northbrook through the various points of his 
long statement. He made the most of the small 





sop he had to throw to the popular demand, and 
brought forward all the stock excuses which have 
been used by official apologists time out of mind. 
He had an easy task in discussing the relative 
strengths of ships to obscure the issue, and indeed 
it is difficult enough to arrive at any definite con- 
clusion, however single-minded one may be in the 
attempt. For instance, Sir Thomas Brassey takes 
9 in. armour as a standard of comparison, Sir 
Edward Reed hasasmall opinion of anything under 
14in. Some critics attach a first importance to the 
gun, others consider speed a primary consideration, 
and others again place handiness and power of ram- 
ming in the front rank. The fact is, until some 
recognised basis of comparison is settled, specialists 
may go on arguing for ever and neither the public 
nor themselves be a bit nearer a definite conclusion. 
We want asystem of judging ships by points much 
the same, to compare great things with small, as 
that followed in deciding on the merits of com- 
petitors at dog-shows. The vessels should be 
divided into classes and certain definite values 
given for different features. Thus so many points 
would be awarded for thickness of armour, pene- 
trative power, and weight of guns, speed, handi- 
ness, coal endurance, &c. Possibly the Admiralty 
authorities have such a system, which, for certain 
good reasons, they keep to themselves. 

The net result of the recent agitation is that we 
are to have, in addition to what had already been 
proposed, four ironclads, two torpedo rams, five 
belted cruisers, two ‘‘ Scouts,” and thirty torpedo 
boats. These are to cost 3,100,000/. In addition 
to this 1,600,000/. will be spent on naval ordnance, 
and 825,000/. on coaling stations. These sums are, 
ifwe understand rightly, although there appears to 
be some obscurity on this point, to be extended over 
a period of five years, and 800,000/. is the addition 
to be made for new vessels to next year’s estimates, 
but in any case nothing is to be done for four 
months or so. 

Turning to another place we find still less 
cause for satisfaction. From Lord Northbrook we 
did not expect much ; as he says “‘ he is a man 
inclined to economy,” no doubt the one great virtue 
which placed him in the position he holds, and we 
knew all that could be wrung from him would be 
conceded grudgingly. From Sir Thomas Brassey, 
however, a little more sympathy might have been 
expected. The popular owner of the Sunbeam is 
nothing if he his not enthusiastic, and one can 
imagine the genereus zeal with which the 
present Secretary to the Admiralty would have 
espoused the popular cause had not fate traimmelled 
him with the responsibilities of office. Perhaps no 
moreremarkable exhibition of the power of official am- 
bition could be displayed than that of the late chief 
of the Royal Naval Artillery Volunteers, using all the 
arts of a special pleader to mistify and obscure the 
true state of the facts. Itis a réle that by no means 
suits his style of oratory, and his slighting allusion 
to the ‘‘ imperfect acquaintance ”’ of his critics with 
the subject, came but awkwardly from his lips. 
With regard to this part of the subject, it would be 
well for both the First Lord and Sir Thomas 
Brassey to remember that it is too late now to 
speak contemptuously of outside criticism. The 
financial element which has such undue influence 
in all these questions has had its hand forced 
on the present occasion entirely by outside 
pressure. We should be sorry to think it 
was an evidence of Parliamentary decadence, 
but certainly what Parliament has failed to 
do, has been accomplished mainly through the in- 
strumentality of an evening journal. We remember 
the able manner in which members in the House of 
Commons have lately endeavoured to arrest atten- 
tion in this matter. In the early part of the year 
Lord Henry Lennox could hardly secure an audi- 
ence of four members to listen to instances of naval 
deficiencies quite as cogent, and details fully as 
important, as any that have since been brought for- 
ward. The arguments of Sir Edward Reed also 
failed to carry anything like the same weight when 
delivered from his place in the House of Commons 
as they did the other night at the Royal United 
Service Institution, after attention had been 
aroused by the series of articles in the Pall Mall 
Gazette. 

We do not now intend criticising the details of 
the expenditure proposed. A return is promised 
from which fuller information may be derived, 
and we shall deal with the subject more fully 
at another time. In truth, however, there is 
so little to talk about, that beyond a general and 
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inclusive expression of disappointment, we have 
not much further to say. We may have been 
somewhat startled by the proposal to build two 
torpedo rams, after the experience with the Poly- 
phemus, but we let that pass for the moment. 
Perhaps the Admiralty has been more successful 
in concealing some later triumphs of that vessel 
than they were in hiding her early failures. 

There is, however, a small modicum of comfort in 
the proposals put forward. The great bulk of the 
money asked for, is to be spent in contract-built 
vessels. After the inquiry which Lord Ravens- 
worth presided over in the early summer, the re- 
port of which we recently commented upon, 
the result could hardly have been otherwise. 
The emphatic testimony which the Director of 
Naval Construction and other witnesses, bore to 
the lower cost of contract-built ships, and their 
equality in regard to workmanship and materials 
to those constructed in the Royal Dockyards, 
rendered it imperative that steps should be taken 
in this direction. It is to be hoped, too, that 
an indication of a long-desired reform may be 
perceived in Sir Thomas Brassey’s statement that 
‘* with regard to contractors no obstruction will be 
imposed on their exertions.” 

During the sitting of the Committee to which 
reference has been made, it was shownvery clearly 
that ships built by private firms under contract with 
the Admiralty, were far more costly and took far 
longer to finish than any other class of vessels either 
for mercantile purposes or for foreign navies. Itisa 
well-known fact, and one that was testified to by 
witnesses of all classes before the Commission, that 
comparatively seldom is money made out of an 
Admiralty building contract ; and yet contractors 
are paid a higher price for the results obtained 
when they build a ship for the English Government, 
than for almost any other description of work. 
As* we have already said, there is only one reason 
to assign for this, and that is the system by 
which the details of the work are settled. The 
Admiralty prepare drawings, which are made as 
vague as possible, and the specification is drawn 
in such a way that nearly everything is left to 
be settled by the resident overseer who represents 
the Admiralty interest. This official, like all of 
his class, has a haunting fear of responsibility, and 
no detail is settled until it has been duly autho- 
rised by some higher authority. Those who know the 
rate at which papers and drawings filter through 
Admiralty or dockyard departments, will easily ap- 
preciate the time it often takes to arrive at any 
definite conclusions. The grievances of the ‘ over- 
seer’ system are, however, well known, and have 
been frequently referred to in these columns; we 
should not have referred to them here had we not 
fancied that Sir Thomas Brassey’s remarks, read by 
the light of the evidence referred to, gives promise 
of one of the most wished-for reforms in the execu- 
tion of Navy contracts. Such a reform, however, 
will require the benevolent co-operation of the Con- 
structive Department at the Admiralty, for at pre- 
sent Mr. Barnaby and his assistants are of opinion 
that they cannot prepare beforehand full drawings 
of the ships they require. We think they are 
altogether too modest and that such a feat is quite 
within their powers. 








PRIVATE BILL LEGISLATION. 

OncE more the time has arrived when pro- 
jectors have, by the deposit of plans, to make 
public the nature of the schemes proposed to be in- 
troduced by them during the Parliamentary session 
of 1885, and again it is our intention to place 
before our readers a short description of the more 
important of these, in order that their scope and 
intention may be rendered rather more intelligible 
to those affected than is possible by the mere re- 
capitulation of the exceedingly terse announcements 
contained in the Parliamentary notices which the 
standing orders of both Houses require to be made. 
The number of projects for which plans have been 
deposited at the Private Bill Office, is 199, of which 
74 are for railways, 21 for tramways, 59 miscel- 
laneous, including subways, and 45 for works, for 
which provisional orders will be sought. 

The metropolis, always a happy hunting-ground 
for the projectors of railways and other kindred 
means of conveyance, is favoured with several 
schemes directed to the improvement of the com- 
munications within its boundaries; the most im- 
portant of these, three in number, have for their 
common object the formation of a direct north and 


south line, and are doubtless the immediate out- 
come of the opinion so strongly expressed during 
the progress of the unsuccessful Parks Railway Bill 
of last session, that such a communication was both 
necessary and desirable, and that its route should 
be more or less in the direction of St. Martin’s-lane 
and Tottenham Court-road, having junctions with 
or other means of access to, with the London and 
North - Western, Great Northern, and Midland 
Railway systems at one end and the South-Eastern 
and Charing Cross at the other. 

Powers are sought to incorporate a company to 
construct such a line, called the Charing Cross and 
Euston Railway, about 24 miles in length. It 
commences at the west side of Belvedere-road, 
Lambeth, by a junction with the South-Eastern 
Railway, and runs parallel to that line on what 
will be a widening on the north side of Charing 
Cross Bridge; it is then continued to the Strand, 
occupying the site of Villiers-street—for which a 
new street will be substituted—thence it is carried 
past St. Martin’s Church, taking a small portion of 
the churchyard, to the upper endof St. Martin’s- 
place ; from this last point to High-street, Blooms- 
bury, the route of the new street now being formed 
by the Metropolitan Board of Works is followed. 
The line is now carried up Tottenham Court-road as 
faras the Whitefield Congregational Chapel ; here it 
turns to the west, passing close to and on the west 
side of the Board School in Whitfield-street, and 
sweeps round on tolerably sharp curves to the in- 
tersection of Euston and Tottenham Court roads ; 
it is then carried nearly parallel with the former to 
near Gower-street Station of the Metropolitan Rail- 
way, where it again turns northward, and passing 
on the west side of Cardington-street, and under 
the carriage-shops north of Euston Station, termi- 
nates by a junction with the London and North- 
Western Railway at its crossing under the Hamp- 
stead-road. A spur about a furlong in length, com- 
mencing at York-terrace and terminating by a junc- 
tion with the main line near Adelaide-street, pro- 
vides for the construction of a convenient exchange 
station with the Charing Cross Station, and a sub- 
way across the Strand near Villiers-street is also 
doubtless intended to facilitate interchange of traftic 
here. Land is also taken at Oxford-street, Gower- 
street, and near Euston Station, apparently for 
station purposes, the two last being convenient for 
exchange with the Metropolitan and London and 
North-Western systems. 

The line is nearly level across the Thames; it then 
falls on a gradient of 1 in 70 to pass under the 
Strand. Under the new street the maximum gra- 
dient is 1 in 70, and the depth of the rails below 
the surface varies from 20 ft. to 29 ft. Beneath 
Tottenham Court-road the depth varies from 24 ft. 
to 27 ft., precluding tunnelling for the greater part 
of the distance. The line is carried under the 
Metropolitan Railway by gradients of 1 in 70, 
there being a difference in the level of the rails of 
20 ft. To avoid as much as possible the acquisition 
of property, and in most cases the consequent heavy 
trade compensations, which, as a rule, are prohibi- 
tive to the construction of railways in business 
localities, advantage has, it will be observed, been 
taken of the proposed construction of the streets by 
the Metropolitan Board of Works. That public body, 
no doubt, unless favourable arrangements have been 
made, will oppose as they did last session in the case 
of the London Central Electric Railway, when they 
sought to obtain a considerable payment for the 
desired occupation of the subsoil of these thorough- 
fares. 

The new street in substitution of Villiers-street 
consists of the widening of Buckingham-street and 
its continuation across the Metropolitan District Rail- 
way Station at Charing Cross to the Embankment 
roadway. This is by no meansa project of startling 
novelty, for in 1846 Mr. Giles was the engineer of a 
line called the Charing Cross Junction Railway, 
which was very similar in character to the present 
scheme ; it was about two miles long, 2508 yards 
of it being driven tunnel, and commenced by a 
junction with the London and North-Western 
Railway at a point about 200 yards north of the 
junction of this year’s line ; it was carried along the 
west side of the Hampstead and Tottenham Court- 
roads as far as Oxford-street, thence in a direct line 
to the west end of Salisbury-street, Strand. A 
branch connected the line with a then proposed 
bridge over the Thames on the site of Charing Cross 
Bridge, and new lines projected the same session, 
made connections with the southern railway 





systems. A large central terminus, occupying the 


site bounded by Salisbury and Craven-streets, the 
Strand, and the river, for the accommodation of 
both goods and passengers, formed part of the un- 
dertaking. In 1864, a scheme. also similar to the 
present, but laid out almost entirely under exist- 
ing or projected thoroughfares, was sanctioned, but 
as restrictions were placed upon making any open- 
ings for construction in the various thoroughfares, it 
was found impracticable to carry it out. Another 
attempt, however, was made in 1871, when a scheme, 
afterwards called the London Central Railway, was 
authorised. This was rather more comprehensive than 
the preceding, as it commenced by a junction with 
the Midland Railway at a point north of St. Pancras 
Station, thence ran parallel with the Euston-road 
to Tottenham Court-road, junctions being made 
with the London and North-Western Railway, and 
with the Metropolitan Railway, with exchange 
stations. The line was then carried clear of Tot- 
tenham Court-road on its west side to Oxford- 
street, whence it passed under a new street to have 
been formed by the company to St. Martin’s-place ; 
it then proceeded through property to a junction 
with the South-Eastern Railway on the north side 
of Charing Cross Bridge at a point clear of the plat- 
forms of the station there. Though backed up by 
favourable agreements with the companies affected, 
the appeal to the public for funds met with no suc- 
cess, and the subject has remained in abeyance 
until the present session, when time only will show 
whether such a widely acknowledged want will be 
at last satisfied. 

The Central London Subway, to construct which 
a company is to be incorporated, is evidently, as 
are many others afterwards to be referred to, a re- 
sult of the success of the City and Southwark 
scheme of last session, for which powers were 
granted, to construct between the Elephant and 
Castle and King William-street, City, a subway 
consisting of two lines of brick or iron tubes 10 ft. 
in diameter, along which a frequent succession of 
vehicles resembling tram-cars were to be drawn by 
cable traction on the Hallidie system. The pre- 
sent scheme is the construction of two lines of 
similar tubes between King’s Cross and Charing 
Cross. Commencing at Liverpool-street, they pass 
along the south side of the Euston-road, but inside 
property, to Gower-street Station. Thence they 
turn to the south and are carried down Gower- 
street and Bloomsbury. Thence they take the 
course of the new street already described as far as 
St. Martin’s-place, from which point to their termi- 
nation opposite Craig’s-court existing streets are 
followed. A short spur near Mabledon-place per- 
mits of a depdt being formed clear of the subway. 
The total length is about two miles. The maximum 
depth below the surface is about 40 ft. The gauge 
is to be 3 ft. Gin., and during the construction of 
the works, temporary openings may be made in the 
streets. Powersare also to be taken and land, &c., 
is scheduled to enable the Metropolitan Railway 
to make connecting passages and other means of 
communication between their stations at Gower- 
street and King’s Cross and the proposed subway. 
In order to lessen the cost of the acquisition of 
property, it is proposed to limit the liability of the 
company to the purchase of easements only under 
properties affected by the subway. Power to under- 
pin buildings likely to be injured by the works are 
also to be included, as well as to limit the enforced 
purchase to parts only of property when such alone 
are required. The working of the subways is to be 
on the above-mentioned cable traction system, or 
by some other means, other than steam locomotives, 
which may be sanctioned by the intended Act or by 
the Board of Trade. 

The remaining rival scheme is also independently 
promoted and is called the King’s Cross, Charing 
Cross, and Waterloo Subway. It commences within 
the property of the London and South - Western 
Railway Company, on the north-west side of 
Waterloo Station, at a point about a chain south- 
east of York Road, opposite Vine-street ; it traverses 
that street and College-street, then crosses the 
Thames to Northumberland Avenue, along which it 
is taken to Charing Cross ; thence it is carried under 
St. Martin’s-lane, Long Acre, Little Queen-street, 
Theobald’s-road, and Gray’s Inn-road, and termi- 
nates at the north-west corner of Liverpool-street, 
near King’s Cross Station. The works consist of two 
tunnels, each about 2? miles in length, and 10 ft. in 
diameter, in some places laid alongside, in others 
one is above the other. The greatest depth is at the 
Thames crossing, where the tubes are 72 ft. below 





high water; elsewhere the depth is about 60 ft. 
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below the surface of the ground. The maximum 
gradient is 1 in 17, and the gauge is to be 
4 ft. 84 in. Land, apparently for station pur- 
poses, is taken at the commencement and the ter- 
mination of the line, and at Hemming’s-row, Drury 
Lane, Little Queen-street, and at the corner of 
Gray’s Inn-road and Theobald’s Road. Powers 
are also to be taken to enable the Great Northern, 
Midland, Metropolitan, and South-Western Rail- 
way Companies, to enter into agreement for the 
construction, maintenance, and working of the 
subway, the latter of which is to be, as described in 
the preceding case, by cable, traction or other means 
excluding steam locomotives. 

The improvement of the communication between 
the City and West-end is also proposed to be at- 
tained by the construction of subways similar to 
those last executed from Hyde Park to the Royal 
Exchange by an independent company ; the scheme 
is called the Marble Arch, Regent Circus, and City 
Subway. Commencing opposite the Marble Arch it 
traverses Oxford-street for its whole length, Hol- 
born (avoiding the Viaduct by making a detour 
along Charterhouse-street and Snow-hill), Newgate- 
street, the Poultry, and terminates in Cornhill oppo 
site the centre of the Royal Exchange. The length 
is about 3} miles; the subway is formed of two 
tunnels 10 ft. in diameter, laid as described in the 
preceding scheme ; the greatest depths are 70 ft., 
67 ft., and 62 ft., the maximum gradient is 1 in 
20. Land, apparently for station purposes, is in- 
cluded at Regent Circus, Tottenham Court-road, 
Southampton-row, Great Turnstile, Farringdon- 
street, St. Paul’s Churchyard, and at the com- 
mencement and termination. 

The gauge is to be 4 ft. 84 in., and the working 
is to be as mentioned in the description of the 
London Central Subway, and similar clauses, with 
the exception of that relating to easement and that 
relating to property, are to be inserted in the Bill. 

Another independent company is to be formed 
for the purpose of constructing the Islington (Angel) 
and City Subway, which commences opposite that 
tavern in the City-road, is carried along the latter 
for its whole length, and thence along Finsbury 
Pavement and Moorgate-srteet, and terminates at 
Lothbury. The length is about 1} miles, and it is 
formed by two tunnels 10 ft. in diameter, laid as 
before described ; the maximum depth is 48 ft. 
below the surface. Stations will probably be placed 
at Macclesfield-street, Nelson-street, Old-street, 
and Ropemaker-street, and at the ‘‘ Angel” and the 
Bank. The gauge is to be 4 ft. 84 in., the working is 
to be as mentioned in the description of the London 
Central Subway, and clauses similar to those in the 
last described scheme are to be inserted in the Bill. 

The only subway or railway scheme relating to 
the south side of the metropolis proper is that called 
the Clapham and City Subway, which is proposed 
to be an independent extension of the authorised 
City and Southwark Subway before alluded to, 
along the Kennington and Clapham-roads to Clap- 
ham Common, a distance of 2} miles. The tunnels, 
two in number and 10 ft. in diameter, are to be 
laid as described in the three last-mentioned 
schemes, the greatest depth being 56 ft. The gauge 
and method of working are also the same as in those 
schemes. Powers are to be taken to enable the 
City and Southwark Subway Company to construct 
or work the proposed subways. Stations will be 
placed at Clapham Common, South Lambeth-road, 
South Island-place, Kennington-road, and Lower 
Kennington-lane. 

It will be seen that in the case of cable traction 
subways, as in that of atmospheric, pneumatic, 
and electric railways, as soon as it has been demon- 
strated by the passing of an Act that such means 
of traflic are feasible, the following session is sure 
to abound with further examples of the same system 
when the peculiar advantages of the particular 
system will be put well in front. In the cable 
system with tunnels constructed in the manner 
proposed, being briefly as follows : Property on 
the line of route will be secured against struc- 
tural injury, which too often has resulted from the 
construction of the ordinary tunnels suited for 
locomotives, which are large in comparison with 
those intended, which necessitates considerable dis- 
turbance of the subsoil during the progress of the 
works ; small subsequent damage and inconvenience 
from vibration on account of the lightness of the 
vehicles made use of, and lastly, the safety and 
economy which are assumed to be secured by the 
method of working, which on the other hand will 
efficiently provide for a large amount of passenger 





traffic. But it must be borne in mind that in the 
case of the parent scheme nothing has yet been 
done towards providing this. 

The Charing Cross and Waterloo Electric Rail- 
way is proposed to be extended a distance of about 
100 yards to near Spring Gardens, and a small piece 
of property is to be acquired. 

An independent company is proposed to be in- 
corporated to construct the Metropolitan, Notting 
Hill, and Shepherd’s Bush Extension Railway, 
which commences by a junction with the Metro- 
politan Railway at a point about 140 yards north 
of Uxbridge-road, passing along that road in a 
westerly direction to Shepherd’s Bush. It then 
turns slightly to the south and forms a junction 
with the Kensington and Richmond line of the 
London and South-Western Railway, where it is 
crossed by Shepherd’s Bush-road. The line is 
about one and a quarter miles in length. That 
part under the Uxbridge-road is formed in 
covered way, the remainder in open cutting, 
the latter being on a gradient of 1 in 67. 
It is difficult to understand the precise object of 
this line, for though it might improve the connec- 
tion between the South-Western and Metropolitan 
system if worked with a through service of trains, 
yet it seems hardly probable that it would be found 
advisable to admit such extra trains upon the Inner 
Circle, which, since its completion, has not been 
worked with anything like satisfactory regularity, 
and such a proceeding would hardly tend to an im- 
provement in that direction. If worked as an inde- 
pendent company, with proposed running powers to 
Queen’s-road Station, the confusion would be worse, 
as it is absurd to think of working into a station 
with but two lines of rail and no sidings, and 
through which it is proposed to run with its regular 
traffic, ten trains each way per hour. 








THE WEATHER OF NOVEMBER, 1884. 
Durie the first part of November the weather 
in the British Isles was very mild with moderate 
downfall, very favourable conditions for tillage and 
seeding operations. The latter part was sharp and 
bitter by contrast, though on the whcle temperature 
has been seasonable. From the Ist to the 9th the 
prevalent winds were from between S. and W. ; the 
10th to the 16th, between S.E. and N.E. ; and the 
17th to the 29th, between N. and N.W. Baro- 
metric pressure above 30 in. continued from the 
10th to the 20th. With this high pressure the 
weather was dry though hazy and cloudy, with very 
little sunshine in England. At extreme positions 
to which the Isle of Man is central, the mean atmo- 
spheric pressure and temperature were as follows : 
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im | Mean Difference | Difference 
Positions. | Pressure, from Normal. = gaa from Normal. 
= | Ea See = 
in. | in. deg. | de 
North 29.97 | above 0.20 43 | above 1 
South 30.18 | a 24 47 nil 
West 30.09 ar. oa 45 vi 
East aan 30.12 | pas 25 43 below 1 
Central oT a 46 above 2 
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From these results 
nearly a quarter of an inch above the normal value, 
and this excess was uniformly distributed, hence it 
might be inferred that the resultant of the winds 
would be normal. The daily general directions of 
the winds give a resultant from W. on 94 days, and 
the normal resultant is W. by N., a very close 
agreement. The temperature results accord with 
the winds in being of normal value. As regards 
the downfall the following results show that there 
was a deficiency in the south and east districts, a 
trifling excess in the north and west districts ; and 
on the whole rainfall has been less than the normal, 
which result seems related to the high pressure. 
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Places. | Rainy Days. | Amount. | ome Nexmal 
| | in. | in. 
Sumburgh .. ad 25 | 4.44 above 0.26 
Sites ss: 21 | 2.34 below 1.45 
Valencia «e al 20 5.52 | above 0.38 
Yarmouth | 17 | 1.78 | below 1.53 


5 

Rainfalls exceeding lin. in twenty-four hours 
were measured at Valencia on the Ist, 1.36 in. ; 
Roche’s Point on the 7th, 1.25in. ; Stornoway 1.5in., 
and Ardrossan 1.0 in. on the 9th ; and Stornoway 
1.33 in. on the 27th. A thunderstorm occurred at 
Shields on the 20th. Atmospheric pressure ranged 
between 30.6 in. on the 14th and 29.0 in. on the 
5th. A depression centre, in latitude 50 deg. N., 








longitude 11 deg. W., 6th, 6 P.m., advanced north- 
north-eastward to Malin Head by the 7th, 8 a.m., 
and quickly progressing and developing, reached the 
west of the Shetlands by 6 p.m., and was on the 
Arctic Circle near Norway on the 8th a.m. No very 
severe tempest affected these islands. The highest 
temperature, 61 deg., was recorded at London on 
the 7th; the lowest, 15 deg., at Wick on 
the 30th. Great differences of temperature fre- 
quently existed between the stations at the same 
instant ; thus, on the 13th, Scilly reported 53 deg., 
Parsonstown only 30 deg. ; on the 15th, Roche’s 
Point 50 deg., Leith 30 deg.; on the 16th, 
Scilly 48 deg., Nairn 25 deg. ; on the 22nd, Scilly 
45 deg., Parsonstown 23 deg. ; on the 25th, Scilly 
45 deg., Cambridge 24 deg. ; on the 26th, Scilly 
49 deg., Oxford 29 deg. ; and on the 30th, Valencia 
47 deg., Aberdeen 16 deg. An estimate of clear 
days, yields ten for Ireland, six for south and east 
England; and of overcast days fifteen for east 
England, seven for the centval district ; for other 
districts the numbers are intermediate. The dura- 
tion of bright sunshine may be compared with these 
estimates. Reckoned in percentage of its possible 
duration, these islands on the whole had 20 per 
cent. of sunshine during the five weeks ending 
December the 1st ; the Channel Isles had 34, south 
Ireland 25, north Scotland 23, west Scotiand 21, 
north Ireland 20, east Scotland, east and north- 
west England 19, south England 17, south-west and 
north-east England 16, and central England 15. 


THE “ILLUSTRATED JOURNAL OF 
PATENTED INVENTIONS.” 

WE have before us the first issue of the I/lustrated 
Journal of Patented Inventions, containing descrip- 
tions of inventions for which patents have been 
granted. The drawings for illustrating these de- 
scriptions or abridgments are furnished by the 
patentees, the descriptions themselves being sup- 
plied by the Examiners’ Branch of the Patent 
Office. The descriptions, although in some few 
cases not quite what they might be, are far more 
comprehensive than many of those hitherto pub- 
lished by this office in classes, or than those that 
appear in the Official Gazette of the United States 
Patent Office, but the printing, and especially the 
illustrations, are not to be compared with those in 
that Gazette. The illustrations are, in some few 
cases, insufficient, and are certainly not well chosen, 
and we hope the day is not far distant when the 
Board of Trade will deem it advisable for the Patent 
Office to undertake to select the drawings required, 
and that these drawings will be reproduced by a 
method which will, at any rate, render them 
distinct, which is far from being the case in the 
present issue, especially in regard to the more 
complicated subjects. 

Passing now to the object of these abridgments, 
we presume that they are intended to facilitate 
cursory investigations as to what has been proposed 
to be done, and also to give increased facilities to 
country inventors for making such investigations. 
The officials responsible for this production must be 
entirely ignorant of the method of procedure in 
such cases, for we find that the only index that the 
issue contains, isa numerical one consisting of three 
columns of numbers, the first being arranged in 
order and indicating the numbers of the patents, the 
second indicating the numbers of the journals in 
which their abridgments will be found, and the 
third the pages of thosenumbers. Thus, in making 
a complete subject matter search by the aid of these 
abridgments, it is necessary first to take the num- 
bers of all specifications under the required heading 
from the ordinary indexes, then to strike off from 
the list all those that have not been sealed, and, by 
the numerical index in the illustrated journal, to 
obtain the pages and numbers of the journal where 
the remainder will be found; and, finally, after 
having referred to the abridgment, to refer to those 
complete specifications which have not been sealed, 
and are therefore not included in the abridgments, 
these latter specifications having to be separated 
from the ‘‘provisional only” contained in the 
numbers first struck off. Such a search cannot be 
made with any degree of certainty except at the 
Patent Office Library, at 25, Southampton-build- 
ings, unless, perhaps, the searcher concludes that 
all those specifications not found in the abridgment 
were not sealed, and of the remainder, those not 
found in the boxes or bound volumes containing 
the specifications at the special place where he is 
searching are ‘‘ provisionals only,” and therefore 
not published. So far as we are aware, there are 
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no means of separating these three classes of speciti- 
cations except by the aid of a single manuscript book 
kept by the librarian at Southampton-buildings. 

In view of this, it would be interesting to know 
how many specifications are missed during the year 
from the boxes in which they are placed, say, at 
the South Kensington Patent Museum Library or 
the Manchester Free Reference Library ; or how 
many are missing from the boxes at any one time, 
including those which have been taken from the 
boxes, and removed to some other part of the 
library for perusal (the boxes being replaced in 
position), and also those that are out of place. Wecan 
only hope that the future numbers of the Journal 
will contain complete alphabetical and subject- 
matter indexes of their contents. We also think that 
it would have been advisable to have delayed the 
publication, say, another month, when the abridg- 
ments could have been printed in numerical order 
(except in a very few cases), that all complete speciti- 
cations should be included in the abridgments, and 
that, to make the Journal complete in itself, the 
numbers, and perhaps the titles and names of the 
inventors, of the remaining specifications should be 
given with the statement after them of ‘‘ provisional 
only.” With the improvements we have suggested, 
the Journal would also be of far more value to 
those persons who desire either to make a search 
at their own homes or who desire merely to keep 
themselves posted with any particular class of 
current inventions. As issued at present it is 
practically useless for these purposes. 

The price of the Journal is one shilling, about 
two and a half times as much as the American 


Gazette, which contains a larger number of abridg- | 


ments and complete indexes, together with other 
valuable information relating to American patents. 

After a careful and impartial perusal of the 
Journal we must confess to having experienced a 
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deep sense of disappointment with the produc- 
tion in its entirety, for bearing in mind the fact 
that our Patent Oftice officials have now had seven- 
teen years’ experience in abridging and over thirty 
years in indexing specifications, we certainly ex- 
pected a far more complete and satisfactory pro- 
duction. 


LIGHTING TRAINS BY ELECTRICITY. 





Two typical methods of lighting trains by elec- | 


tricity are before the public. In the first, which 
we described in detail last week, a dynamo, 
situated in the van, is driven by belts from the axle, 
and feeds a secondary battery from which the cur- 
rent is taken to the lamps. An automatic regulator 
breaks the connection between the generator and 
the accumulator, as soonas the electromotive force 
of the former falls below that of the latter, and 
thus prevents the discharge of the battery through 
the coils of the armature. 
the dynamo is driven continuously by an inde- 
pendent engine. This was first tried, we believe, 
upon the Metropolitan District Railway by Mr. 
Massey, of Twyford, who placed an engine, boiler, 
and dynamo in a van, and fed the lamps directly 
from this source.* About the same time, Mr. F. W. 
Webb, of Crewe, fitted up a train running between 
Manchester and Liverpool, with a Brotherhood 
three-cylinder engine and a Siemens dynamo cou- 
pled directly together and fixed upon the back of 
the tender, and this train has run continuously ever 
since. 
now in active operation on the Great Eastern Railway, 
and can be seen upon certain of the trains on the 
Chingford line every evening. In this arrangement 
a Heenan and Froude spherical engine,+ coupled 
directly to a dynamo, is mounted longitudinally 
~* See ENGINEERING, vol. xxxvii., page 297, 
+ Ibid., page 201. 





In the second method | 


Another modification of the same system is | 














Fig. 7. 


upon the barrel of the locomotive boiler. The two are 
inclosed in a box measuring about 3 ft. by 2ft. by 1ft., 
and on a tank locomotive, where the natural out- 
line of the boiler is destroyed by the tanks, this is 
scarcely to be noticed. The engine is supplied by 
steam from the locomotive boiler, the regulator 
being placed inside the cab, so that it is under 
perfect command of the driver. By means of a 
Cardew voltmeter,* permanently connected to the 
poles of the dynamo, the speed of the engine can 
be adjusted to give the proper degree of brilliancy 
to the lamps. The dynamo, which was made by 
Messrs. Crompton and Co., is designed to run at 
1000 revolutions per minute, and at this speed it 
gives a current of 42 amptres with an electromotive 
force of 48 volts. The trains consist of fifteen 
carriages, and are lighted by sixty Woodhouse and 
Rawson lamps of the type so largely used at the 
recent Health Exhibition, and to which a gold medal 
has been awarded, there being one in each of the 
first and second-class compartments, aud two in 
each third-class carriage of five compartments. 
The illumination is amply sufticient in all parts, 
| the substitution of an incandescence 16-candle 
lamp for the former gas burner showing such a 
marked difference that it is impossible to enter 
| a carriage without noticing it. The former globes 
}and pipes have not been interfered with, the 
jointed gas tube being merely turned on to the 
| top of the carriage. The conductors are laid 
| under a wood beading, and at each compartment, 
_ insulated wires are led to two spring contacts under 
| the hinged weather cover. The lamp and its holder 
| are fixed to a substantial block fitted with terminals 
corresponding to the above-mentioned spring con- 
| tacts, so that the whole can be removed and re- 
| placed with as much facility as an oil lamp, and in 
| much the same way. The connection between the 


* See ENGINEERING, page 236 ante, 
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engine and train, and between the various carriages, 
has been very carefully worked out. At the end of 
each carriage there are a pair of male terminals, and 
the space between the adjacent carriages is bridged 
by a pair of flexible conductors laid together, and 
furnished at each end with a double spring socket, 
which fits the terminals and obtains a strong 
frictional grip on them. All the parts are very 
strongly constructed, so that they can be found in 
the dark, and will suffer no injury from the 
roughest of usage. 

The electrically lighted train has now been run- 
ning five weeks, and the wiring of other trains is 
being actively proceeded with. Mr. T. W. Wors- 
dell, the locomotive superintendent, under whose 
control the experiments are being made, has fitted 
dynamos to five locomotives, so that in ashort time 
it may be expected that the system will be in opera- 
tion on such an extended scale that it will be 
possible to obtain a reliable account of its cost. 
Messrs. Heenan and Froude, of Manchester, are 
the contractors, and the work is being carried out 
by their electrician, Mr. R. Woodley, of 4, Agnes- 
street, Burdett-road, E. 

There are now two thoroughly efticient methods 
of electric train lighting at work in the metropolis, 
and it is possible, therefore, for the railway com- 
panies to institute a reliable comparison. Each 
possesses advantages and defects of itsown. The 
Brighton system is encumbered with from 22 ewt. 
to 30 cwt. of secondary batteries, and with the loss 
which arises from the double conversion of the 
energy. On the other hand the light is always 
available whether the engine is backed on to the 
train or not, and the power is derived from an 


economical motor. On the Great Eastern trains 
the total weight is exceedingly small, only 


4 cwt. or 5 ewt., and the current 
directly to the lamps without any loss. 
vantages arethat when the locomotive leaves the train 


is applied 


all the lights go out, and that the spherical engine | 


may be expected to make a greater demand for 
steam, for a given power, than a locomotive. The 
relative merits of the two systems would seem to 
depend greatly upon the circumstances in which 
they are tried. On a small scale the balance of 
advantage lies with the dynamo in the van, since 
the train is self-contained, and when the usual 
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engine is in the shed, the light is equally well main- 
tained by any other, and no alteration of the ordi- 
nary method of working the traffic is required. On 
a large scale these advantages disappear, since if all 
the engines working on a given section were fitted 
with dynamos, the trains would be equally well 
served by any of them, and arrangements might be 
made to always maintain the lights by attaching a 
fresh engine for the return journey before the first 
was uncoupled. 


THE PHILADELPHIA ELECTRICAL 
EXHIBITION.—No. LIX. 
By C. J. H. Woopsury, Boston. 

Tue THomson-Hovuston 

Tus exhibit contained electrical lighting apparatus 
which can lay claim to much that is original, both in 
the application of electrical principles, as well as 
mechanical construction. Dynamos with regulators 
which preserve a constant current, irrespective of 


SYSTEM. 





feeding mechanism ; a divided current, operating 
two series of small arc lamps ; incandescence lamps 
on are circuits, and regulated by a distributor with- 
out help of clockwork. These all tended to render 
the exhibit attractive to those interested in the latest 
applications of electrical science for illumination. 

It has become a conventional matter to term in- 
ventors of electric lighting systems ‘‘ professor,” 
regardless of their title to such designation, but the 
co-inventors of this system, E. J. Houston and 
Elihu Thomson, held the chairs of Professors of 
Physics and Chemistry respectively at Philadelphia, 
and were prominent in scientific circles, before the 
invention of the system bearing their name. 





The disad- | 


| For a number of years, the conduct and active 
work in the development of this system of electric 
| lighting has devolved upon Professor Thomson, while 
| his former associate, Professor Houston, still re- 
tains his professorial chair. 

The first publication of any tests of electric 
lighting dynamos in America was made in 1877, by 
a committee of the Franklin Institute, of which 
Professors Thomson and Houston were members. 

The dynamo machine differs as widely in its general 
appearance (see Fig. 1) from any of the conventional 





the number of lamps in circuit ; are lights burning | 
steadily, without any glycerine dash-pot among the | 
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| forms of dynamos, as it does in its electrical arrange- 
| ment. A spherical armature is nearly enclosed by 
| two pole-pieces, and these in turn are surrounded 
| by iron bars, completing the magnetic circuit, 
giving a cylindrical outline to the whole machine, 
For the design of the magnet, conceive a tube 
| (Fig. 2), magnetised by coils inserted in each end. 
Then fold the ends of the tube (Fig. 3) until they 
are within the ends of the coil, and it would still be 
a magnet, but with the poles near each other. The 
lines of electrical effect would also produce mag- 
netism in the portion of the tube outside of the coils, 
as well as at the poles on the ends of the tube within 
the coils, giving, as will be seen by reference to 
the sketch, a higher magnetic saturation than would 
be obtained from the influence of coils acting only 
in one direction, without any iron to prevent ex- 
ternal effusion of lines of magnetic polarisation. 
As a matter of actual construction, the details of 
these magnets are somewhat modified, the hemi- 
spherical concave terminals to the pole-pieces 
(Fig. 4) being shaped to conform to the outline of 
the armature, and the outside frame of wrought- 
iron rods, while completing the magnetic circuit, also 
serves as a portion of the frame essential to the 
stability of the machine. This construction renders 
the dynamo very compact, and the iron rods also 
serve to protect the machine from receiving injury. 

The armature core is built upon a hollow iron 
shell in the form of an oblate spheroid, the ends of 
which being environed by the field coils, are mag- 
netised thereby, and form an addition to the pole 
pieces of the field magnets. The polar portions of 
the armature are made of two concavo-convex pieces 
of iron strongly ribbed, and, provided with bosses, 
Fig. 5, permit secure attachment to the armature 
shaft. These end pieces of the armature are not com- 
pletely hemispherical, and the space between them 
is bridged with iron bars, insulated at their points of 
support ; then soft iron wire, insulated with japan, 
is wound around these bars, completing the surface 
of the core. The armature winding consists of 
three coils of wire lying in planes of sixty degrees 
from each other, and to secure mechanical and 
electrical equality, is wound in the following order : 
First half of first coil; first half of second coil ; 
whole of third coil ; last half of second coil ; last 
half of first coil. By this winding the highest dif- 
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ferences of potential are found on the outside 
wires, and the coils follow each other in electrical 
sequence. 

Three of the terminals of these coils are secured 
to their respective segments on the commutator, 
while the other three terminals at the other end of 
the armature, are fastened to each other by a good 
electrical contact, making the armature of three 
branches, rather than three electrically distinct coils. 

The commutator consists of a copper ring divided 
into three segments and mounted in such a manner 
that the air has free access to the inner sides of the 
commutator. The current is taken from the com- 
mutators by two pair of brushes mounted on yokes, 
whose variable position modifies the tension of 
the uniform current produced by the dynamo. 
Leaving for a moment the consideration of the part 
which the armature plays in this operation, we will 
refer to the method used for automatically working 
the brushes in accordance with the demands of the 
lighting circuit. The yokes carrying the brushes 
are swung by a system of levers whose first member 
is also the armature of an electro-magnet, the coils of 
which are in a variable shunt from the main circuit. 
The pole-piece of the electro-magnet terminates in 
the form (approximately) of a paraboloid, which 
enters a hole in the armature a little larger in dia- 
meter than that of the pole-piece at its largest part. 
This arrangement in combination with such length 
of the magnets as will bring the centre of magnetic 
intensity at a certain place near the end of the 
pole-piece, renders the component of the attraction 
magnet a uniform force within the limits of the 
motion allowed the armature. 

The electro-magnet of the automatic regulator, 
Fig. 6, would not be sufficiently sensitive for 
slight changes in the current if its coils were 
in the main circuit, therefore a pair of solenoids, 
whose coils are in the main circuit, are used to 
shunt a variable amount of current through the 
regulator magnet. This controller magnet, Fig. 7, 
is placed in some convenient position near the 
dynamo, generally against the wall of the build- 
ing. In earlier forms of this dynamo, the strength 
of current allowable by the regulator was fixed 
by the position of a sliding weight on the arm 
of the regulator, but at the present time it is more 
permanently adjusted by a spring between the coils 
of the controller magnet, which partially sustains 
the weight of the armature, and renders the action 
of the magnet more sensitive to fluctuations in the 
current. Having described the general construction 
of the dynamo, reference will again be made to the 
operation of the automatic regulator. 

~The engraving, Fig. 8, of a Thomson-Houston 
electro-motor, in skeleton form, illustrates the 
windings of the dynamo, and shows how the con- 
nection of the coils at the end of the armature 
farthest from the brushes, renders it more properly 
one of three branches extending from a common 
centre, than what would be properly understood by 
a three coil armature. 

It is related that the arrangement of the Brother- 
hood engine furnished the first inception for the 
idea which caused the invention of this method of 
winding an armature. The inventors were seeking 
to produce an electro-motor without any dead 
points, and obtained very good results by the 
use of a revolving armature with coils wound on 
three radial arms 120 deg. from each other. From: 
that beginning, the step seems short to wind the 
three coils radially on a common wire core. 

As the three branches of the coils of the arma- 
ture traverse the field of force of the magnets, the 
electrical impulses are transmitted to the commu- 
tator ; fora portion of the revolution two of the 
helices are acting in multiple arc. Although at one 
end, the wires of these helices are in contact, their 
separation at the ends leading to the commutator 
and the brushes prevents the completion of a con- 
ductor which would short-circuit the armature. 

When the resistance in the external circuit is 
diminished, the increased current thrown through 
the regulator magnet, draws each pair of brushes 
nearer together, and forms thereby a conductor 
by which a helix on the armature is put into 
circuit with a helix which has not as yet pro- 
duced a current of equal tension, and the union 
of these currents of different potential, produces 
a resultant current. The steadying effect of large 
coils is probably the principal cause why no un- 
desirable results follow this action. It is certain, 
however, that the apparatus operates satisfactorily, 
the dynamo supplying a constant current, whether 
the lamps on the circuit be the maximum within the 





capacity of the dynamo, or only one; it also serves 
to correct the variable results due to fluctuations in 
speed of the dynamo. 

The writer has made some experiments with a 25- 
light Thomson-Houston dynamo, to test the efti- 
ciency of the regulating device under extreme con- 
ditions of service. The engine was a slide valve 
with throttle governor, built during the last gene- 
ration, and abused thereafter. Its speed fluctuated 
with the load, and would be considered too irre- 
gular for any kind of work requiring a uniform rate. 
The lights were hung close to each other, and 
twenty-four of them rapidly switched out by three 
persons, leaving one lighted lamp in the circuit. 
Then one of the conductors was withdrawn and 
replaced at the binding post, rapidly changing the 
resistance of the circuit from one lamp to infinity. 
These variations in the circuit were reversed and 
the number of lamps changed in various methods, 
without in any manner changing the operation of 
the lamps kept in circuit. 

The economy of such a dynamo is naturally 
greatest when the maximum number of lamps is in 
circuit, as the friction of journals and resistance of 
the air at the armature are constant factors, and 
the loss of energy in the armature is less than that 
due to the union of different currents in the arma- 
ture, because such action moves the neutral point of 
the armature backwards. The curve, Fig. 9, shows a 
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plotting of results obtained by placing a dynamo of 
thirty-light capacity, in the swinging dynamometer 
of Professor Brackett, and noting the power with 
different numbers of lights in circuit. 

It is hardly necessary to state that a similar curve 
would ensue from observations upon the economy 
of any prime mover working at various capacities. 
The proper point of cut-off in steam engines has an 
analogous factor in a dynamo. 

The novel method of preventing sparking on 
these dynamos is worthy of especial mention. A 
small rotary blower is attached to the armature 
shaft and ejects a sharp puff of air on the com- 
mutator as the opening between the segments leaves 
the brushes. This breaks up the train of fine 
matter which forms the conductors permitting such 
sparks. An attendant poured a stream of oil upon 
the commutator of a dynamo, with thirty-five arc 
lights in circuit, without any more serious result 
than the loss of the spilled portion of the oil. 

(To be continued.) 








NOTES. 
New Puorocrapuic Fits. 

Herr H. W. Vocet, a German chemist, has dis- 
covered that silver tetrabromofluorescein is remark- 
ably sensitive to greenish-yellow rays. He also 
finds that if a cadmium bromide collodion plate 
containing eosin is immersed in asilver solution, its 
sensitiveness to blue rays is much diminished, and 
the action of the yellow rays greatly increased. The 
addition of eosin to collodion silver bromide con- 
taining a small quantity of silver iodide, produces a 
film which is sensitive to yellow and blue rays. 
Wet gelatine plates containing eosin are also found 
by Herr Vogel to be much more sensitive to yellow 
rays than dry plates. 


Marion’s PHoToGRAPHIC PRINTER. 

Messrs. Marion and Co., the photographic dealers, 
of Soho-square, have introduced a new photographic 
paper which produces very fine effects with an ex- 
posure of a few seconds. The developing can, 
moreover, be done by gaslight, which is a conveni- 
ence in dark winter weather. The emulsion on the 
paper isa trade secret at present, as the process 
has not been patented, but the developer is a weak 
solution of ferrous oxalate. The tints of the picture 
are highly artistic, and range from a warm reddish 
brown to purple and black, The new paper re- 





quires considerable practice to manipulate properly, 
but it is likely to be very serviceable in winter 
when the light is poor. 


Trunk Line TELEPHONY IN BELGIvM. 

The Belgian Government has connected Antwerp 
and Brussels by telephone for the transmission of 
trunk line messages. The system employed is that 
of Van Rysselberghe, and admits of the simultaneous 
transmission of telegrams and telephonic messages 
over the same wire. The existing telegraph lines 
have therefore been fitted with telephones, no new 
trunk telephone line being required. The example 
is perhaps worthy of imitation in this country. 
The public tariff for telephonic communication 
is 1 franc for the first five minutes’ use of the line, 
and 1.50 frances for over five minutes’ talk. At 
night the rate is doubled. The Government hope 
to establish similar communication between Brussels 
and Liége, Verviers, Mons, Gand, Charleroi, and 
Louvain. 


LecaL Oum STANDARDS. 

M. I. René Benoit, who was commissioned by 
the Minister of Posts and Telegraphs, France, to 
construct several mercury standard ohms, has now 
completed the work, which was carried out at the 
Bureau International des Poids et Mesures, Paris. 
The tubes employed are of the thickness of ordi- 
nary thermometer tubes and 1.20 metres long. 
The bore is one square millimetre in sectional area, 
and ag regular as could be obtained. A scale in 
millimetre divisions was engraved on the tube over 
a length of 1.05 metres. The tubes were carefully 
callibrated and inserted in reservoirs of mercury. 
Being long and somewhat unmanageable, M. Benoit 
has constructed copies in tubes which curve several 
times on themselves. These standards have been 
constructed with such care that the average error 
in their resistance is exceedingly small. M. Benoit 
in fact considers that their mean error is about 
To00v00 of the ohm. 


THE Vacuum Brake. 

We have to record another narrow escape of an 
express train, owing to the failure of the vacuum 
brake on the Midland Railway. The train in ques- 
tion was the 3 P.M. express from London to Brad- 
ford on the 29th ultimo. When approaching Not- 
tingham, the driver as usual applied the brake, but 
it entirely failed to act, and the train ran a quarter of 
a mile past the station at which it was intended to 
stop, being ultimately brought to a stand by the steam 
brakes on the engine and tender. The explanation 
given to the alarmed passengers that the brake had 
failed without warning, is certainly not reassuring, 
and it does not require a very vivid imagination to 
picture the effects of a similar failure when running 
up to buffer stops or on meeting a sudden obstruc- 
tion on the line. This incident again points strongly 
to the inference that the vacuum brake is not fit to 
run alone, and is another illustration of the way 
in which it has been nursed and kept going by the 
aid of the steam brakes on the engine and tender. 
Though subject to be affected by cold, and though 
their use prevents the brake being ‘‘capable of 
being applied to every vehicle in a train,” as re- 
quired by the Board of Trade, the steam brakes have 
undoubtedly been the means of mitigating the 
effects of the inefficiency and uncertainty of the 
vacuum system. 


Exectric LicHt1ne at TURIN. 

MM. Gaulard and Gibbs have established be- 
tween the Exhibition at Turin, the station at Lanzo, 
and several intermediate stations, an electric 
lighting circuit, the total length of which is 80 kilo- 
metres (about 50 miles), and the conductor is formed 
of chromated bronze 3.7 millimetres in diameter, and 
uncovered. This wire carries an alternating current 
produced by a Siemens dynamo of 30 horse-power, 
so that the current can be utilised simultaneously 
in various modes of lighting, either at the Exhibi- 
tion, the terminal station at Lanzo, or at inter- 
mediate stations, by means of Gaulard and Gibbs’ 
secondary generators. On September 25 last, the 
system began: to operate, in a regular fashion, the 
following arrangement of lamps. 1. At the Exhi- 
bition, nine Bernstein lamps, one Soleil lamp, one 
Siemens lamp, nine Swan lamps, and five other 
Bernstein lamps. 2. At the Turin-Lanzo station, 
distant 10 kilometres, thirty-four Edison lamps of 
16 candle-power, forty-eight of 8 candle-power, 
and one Siemens arc lamp. On September 29, 
according to M. Tresca in his report to the French 
Academy of Sciences, the trial was more conclusive 
still, the system being completed to Lanzo, a dis- 
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tance of 40 kilometres, where twenty-four Swan | 
lamps of 100 volts each were regularly fed. These | 
lamps demand a considerable range of capability on 
the part of the Gaulard and Gibbs system, and M. 
Tresca’s commission has reported its entire success. 


NOTES FROM PARIS. 
By H. Vivarez. 
Society oF ELECTRICIANS. 

Tue International Society of Electricians has re- 
sumed its monthly séances. The Society is arranging, 
for the month of January, 1885, an exhibition that 
is intended to illustrate the most recent develop- 
ment of electrical science. This exhibition will be 
held at the Observatoire, and admission will be free of 
charge ; a number of conferences will be arranged there 
during the time it remains open. Applications for 
space, together with notices of the subjects to be ex- 
hibited, should be sent to the President of the Société | 
Nationale des Electriciens, 3, Rue Seguier, Paris. Such 
application must be forwarded prior to the 25th of De- 
cember next. 


THE INTERNATIONAL EXHIBITION OF 1889. 

At the present moment the great International Ex- 
hibition to be held in Paris in 1889, is a subject at- 
tracting considerable attention ; in the opinion of its 
organisers the undertaking will prove a fitting homage 
to the memory of the French Revolution, and at the 
same time a practical demonstration of the progress 
that a century will have seen develop, in the moral 
and material history of humanity. All, or nearly all, 
European nations haye played their part in the great 
work of freedom inaugurated by this revolution, and 
their participation in celebrating its centenary will, 
therefore, have a special value and significance. To 
some extent it may be regarded as a promise of inter- | 
national union, and an official protest against the con- | 
dition of armed peace which has now for so many 
years contributed to weaken and cripple nationalities. 
Dreamers and philanthropists may hope that an exhi- 
bition promoted with such an object, may prove to be | 
a step towards the universal and lasting peace so | 
earnestly desired by many. But practical people | 
know that one of the greatest attractions of tuture | 
international exhibitions will be found in the collec- | 
tions of objects devoted to war and destruction. How- | 
ever this may be, one of the chief features of the 1889 | 
Exhibition, will be its retrospective character, and this | 
will prove alike its great attraction and its raison 
Vétre, The organisers of the Exhibition have recently 





appointed a commission to examine, in the first place, 
the financial part of the undertaking, and to report on 


| the most suitable site to be adopted. This class of 


industrial and artistic demonstration is rarely success- 
ful so far as actual profits on outlay are concerned. 
The Fisheries Exhibition of last year and the Health 
Exhibition at South Kensington this year, were notable 
exceptions. But the advantages usually resulting are of 
a special order, in which the accountant’s formula of 
debit and credit does not enter. The Paris Exhibition 
of 1878 wasa striking proof of this. The definitive finan- 
cial statement of this enterprise was submitted to the 
Chamber of Deputies only a few days ago, with the 
melancholy result that the receipts fell short of the ex- 
penditure by 31,000,000 francs. The necessity of re- 
moving the buildings in which it had been held, in 
order to restore the Champ de Mars to its original 
uses, helped certainly to swell this deficit. It is 
evidently illogical to build and to destroy in order 
to rebuild and destroy again. But logic does not 
govern the world. Many persons urge that the new 


| Temple of Industry shall be placed on the extensive 


area where the first Federation was accomplished, and 
where, since that time, peaceful demonstrations and 
military displays have succeeded one another almost 
continuously, Probably the experience of the past will 
be of little purpose, and we shall again see disap- 
pear there in a few years, buildings which will be 
erected at an expense of millions of francs. Certainly 
the site has much to recommend it—proximity to the 
centre of Paris, easy means of communication by the 
streets and by the Seine, to say nothing of the advantage 
invaluable in the eyes of the Municipal Council, that it 
lies within the limits of the Octroi. On the other 
hand, such buildings must perforce be temporary, 
whilst one great object of the Exhibition is to be per- 
manent, and to serve as a monument reared to labour, 
and to serve asa link between the present and the past. 
All the propositions for an Exhibition in the city are 
open to the same objection; and not the least fault 


| would be that for some years the Parisian population, 


so ill-provided with breathing space and gardens, would 
be deprived of one such area which it could ill afford. 
Paris is stifling within its girdle of fortification, and 
under its lofty tenement houses. For this reason at 
least it would be preferable to find a more distant 
site, for example at Courbevoie, where an admirable 
location exists, or in the Bois de Boulogne, which 
would readily lend its admirable framework of foliage 
to the most ambitious effects of architecture. One 
of the auxiliary advantages of such a selection, 
would be to hasten the completion of a metro- 





politan railway in Paris, which would become an ab- 
solute necessity, to deal with the great increase in 
traffic. Not being absolutely indispensable, if the Ex- 
hibition is held on the Champs de Mars, or at the 
Tuilleries, it is probable, that if either of these sites be 
selected, the work of the Metropolitan Railway will 
advance with the severeslowness that characterises most 
works executed under State influence. If, on the con- 
trary, the railway were an indispensable factor in the 
success of the Centenary Exhibition, it would without 
doubt be finished within five years. These few re- 
marks will serve as a commentary tothe plan which 
we annex, and which is reproduced from the Le 7emps. 

A number of preliminary projects have been already 
proposed, a brief notice of which will add interest to 
this plan, and should be placed on record. Three 
schemes are suggested for occupying the site of the 
Tuileries. 1. That of M. Mourceau, which would in- 
clude the Place du Carrousel, the Tuileries Gardens, 
and part of the Place de la Concorde, and utilise as an 
annexe the Palais de l’Industrie. 2. The project of 
MM. Oline and Bernard, utilising the Gardens of the 
Tuileries, the Palais l’Industrie, a part of the Quai 
d’Orsay, and of the Champs Elysées, the Esplanade 
of the Invalides, and the whole width of the Seine, 
covered over for the length of thisesplanade. 3, The 
scheme of M. Carbon, which takes in the Tuileries 
Gardens, the Place de la Concorde and the Invalides. 
Three projects are offered for converting the Champ de 
Mars. 1, M. Fouquiau, which includes the Palais de 
l’Industrie, the Trocadero, the Champ de Mars, the 
Esplanade of the Invalides, and the Quai d’Orsay. 
2. M. Pasquier, who on behalf of a land company 
would offer for a permanent National Palace the area 
situated between the Champ de Mars, the Quai de 
Grenelle, the Boulevard de Grenelle, and the Avenue 
la Motte-Piquet. 3. M.S. Ferraud, who proposes to 
cover over the Seine from the Place de la Concorde to the 
Trocadero, and to include the Palais de 1l’Industrie, 
the Esplanade des Invalides, the Trocadero, and the 
Champs de Mars. The Bois de Boulogne, which offers 
exceptional advantages for the purpose, is proposed by 
five projectors. 1. By M. A. d’Aulnay, who takes a 
site by the fortifications between bastions 55 and 59, 
and having an area of about 600 acres. 2. By M. 
Dutrou who wishes to place the Exhibition between 
the racecourse and the lake. 3. By M. Jolibois, who 
would take 360 acres at Longchamps. 4. By M. 
Berger, for the fields at Bagatelle and the Ile de 
Puteaux on the Seine. 5. By M. Colibert, a scheme 
similar to the preceding one, less the Ile de Puteaux. 
Two projects are for Issy, one by MM. Naud and 
Co., and the second by M. de Saint-René; the site of 
these is indicated on the plan. The Municipal Council 
of Saint Cloud suggest the land facing the river be- 
tween Saint Cloud and Suresnes, opposite the Bois 
de Boulogne. For Courbevoie there are two proposals : 
1. By M. Devic; and 2. By MM. Maillart, Norbert, 
and Torbel. Both these refer to the great plateau of 
Courbevoie beyond the avenue of the Champs Elysées, 
and of the Grande-Armée. The buildings, it is sug- 
gested, would be permanent and be converted into 
a Paris Crystal Palace. MM. Drevet and Blondin, 
who propose Neuilly and Levallois-Perret, would ap- 
pear to seek a permanent development of the French 
metropolis in the direction of the large and almost 
unoccupied lands in this district, and would wish that 
the Exhibition should be made a permanent monument. 
At Asniéres, Gennevilliers, leSt. Denis and Saint-Ouen, 
MM. Bernard and Joly propose to acquire about 250 
acres in this favourite suburb, and, finally, M. Flamant 
advocates utilising the Parc Daumesnil, the Bois de 
Vincennes, and a part of the adjoining country. The 
foregoing indications are sufficient to show that the 
great Centenary Exhibition of 1889 is to be carried out 
on a scale of magnificence which will throw in the 
shade all its predecessors. 








Tue Dariinc.—The locking of the Darling, so as to 
make the stream navigable all the year round, has been 
talked of for many years past, but it is only recently that 
the scheme has been put definitely before the South Aus- 
tralian public. The River Darling Navigation Company, 
which has been initiated at Wilcarnia, is represented by 
Mr. T. W. Chambers, and that gentleman has made 
several statements to influential meetings of merchants 
and others in Adelaide. The advantages of the scheme 
are undoubted, although the cost, 310,000/., seems heavy. 





STEEL RaILs IN THE UnitTED States.—The productive 
capacity of the steel rail mills of the United States is 
about 1,600,000 tons per annum. About 600,000 tons went 
into new lines last year, and the amount used as re- 
newals, new second track, and siding, is estimated as 
650,000 tons, or 5.42 per cent. of the total amount of rails 
in track. This rate is equivalent to a renewal of the lines 
once in 18.4 years. At the end of 1883, a little more than 
half the track of the United States was iron. The con- 
sumption of rails for maintenance ran down from 10.30 
per cent. in 1872, when steel rails were first used, to 5.92 
per cent. in 1877 ; then rose again to 11.16 per cent. in 
1881, and receded again to 5.42 per cent. in 1883. The 
production of steel rails increased from 83,391 tons in 
1872 to 1,304,393 tons in 1882, 
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LUBRICATING OILS. 
Measurements of Friction of Lubricating Oils.* 
By C. J. H. Woopsury, Boston, Mass. 

At the meeting of this society held in November, 1880, 
the writer presented a paper under this same title, giving 
the comparative results of some measurements of friction 
upon a variety of lubricating oils, submitted to a some- 
what narrow range of conditions. On this occasion it is 
proposed to treat the subject from a different, but perhaps 
equally practical, point of view, and limit the subject to 
the examination of a single lubricant under a wide range 
of investigation. 

In the course of some work on this subject for the 
Factory Mutual Insurance Companies, it became a matter 
of importance to know the coefficient of friction of a 
lubricant at a series of temperatures and pressures. These 
measurements were made upon another machine designed 
by the writer, similar in principle, but differing from the 
one used in the previous experiments in its general con- 
struction. The earlier machine was made for the specific 

urpose of testing spindle oils, and fulfilled conditions of 

igh speeds and fight pressures in a satisfactory manner, 
but was unsuited for work with heavy pressures upon the 
standard bearing where the friction was measured. A 
standard brand of mineral oil, free from admixture of any 
animal oil, was selected for these experiments, because 
previous experience had shown that it was more uniform 
than any other lubricating oil, and duplicate samples could 
be obtained when desired. A test of this oil showed : 


Flash ... aks = =? ... 842 deg. Fahr. 
Fire... ~ = 5 a» 410 
Evaporation by exposure to 140 deg. 
Fahr. for twelve hours .. nO 
Specific gravity in sae .. 888 


” 


The operation of the machine is based on the principle 

of measuring the friction between two annular discs, and 
the whole designed for the purpose of observing this with 
precision. 
1 The machine, shown in perspective in Fig.1 and in 
elevations in Figs. 2 and 3, consists of a cast-iron frame 
in the form of an arch, with a brace at the rear, and 
further stiffened with transverse webs arranged to present 
the utmost rigidity against the stresses liable to be applied 
to the machine. 

The lower disc is secured upon the top of an upright 
shaft, its top being an annulus, ground toa true plane 
surface. Upon this rests the upper disc which is in the 


form of a hollow ring based upon a flat plate, and is made | J, 


of very hard composition, cast in one piece. The bottom 
of this disc is scraped to a true plane surface, so that the 
contact between these two discs is uniform. 

A partition divides the interior of the hollow ring form- 
ing the upper disc, so that water can be introduced through 
the connecting tubes to control the temperature of the 
discs, and in some instances it is desired to use the water 
as a medium two retain the heat of friction. The sides and 
top of the upper disc are surrounded by a case made of 
hard rubber, and the space filled with eider-down. 

In experimenting, ice water is generally used to reduce 
the temperature of the discs to nearly the freezing point 
of water, and then the friction is noted at each degree of 
the rise in temperature due to the heat of friction. 

A tube of thin copper, closed at the bottom, reaches 
through to the bottom of the disc, and a thermometer 
with its bulb placed within this tube indicates the tem- 
perature of the frictional surface. A tube leading through 
the upper disc conducts the lubricant under trial to the 
recess in the middle of the lower disc. The upper end of 
this tube, being of glass, indicates the supply and rate of 
feeding of the oil. As the friction of a journal depends 
quite largely upon the method of lubrication, uniformity 
in the manner of supply is of the utmost importance. 

Over the upper disc, a yoke with four arms rests upon 
four columns which extend through the upper disc to the 
middle of the frictional surfaces; these columns being cast 
asa portion of the disc. In the centre of this yoke is a 
hole with hemispherical bottom. The lower end of the 
upper spindle is round, and fitting into this hole makes a 
ball and socket joint. This construction transmits the 
stress due to the —— applied upon the spindle to four 
points in the middle line of the frictional surfaces, and the 
strains due to excessive loads will not distort the discs so 
as to interfere with the uniformity of the thickness of the 
film of oil between the surfaces; while the ball and socket 
joint allows the surfaces to meet without any cramp or 
binding due to imperfection or wear which would prevent 
the surfaces from revolving in a true plane. 

The axes of the upper and lower spindle do not coincide, 
but are on parallel lines about one-eighth of an inch from 
each other. This prevents the surfaces from wearing in 
rings, because the same points are not continuously brought 
in contact with each other. 

A slight countersink in the top of the upper spindle re- 
ceives the centre point in the middle of abeam which sus- 
tains the weighted platform beneath the table. The weight 
pressing the discs together is thus exerted along the axis of 
the upper spindle. 

Tt has been found that it is essential to obtain the pres- 
sure by the direct application of weight, for any plan of 
using weighted levers or springs upon a disc requires the 


‘use of an additional point of support whose friction intro- 


duces an error which cannot be measured. 

The upper dise with its load must be free to turn slightly 
in the easiest possible manner with slight changes in the 
friction. The use of knife edges to support the upper 
spindle was out of the question, because it must be sus- 
tained in all directions. 

Instead of holding it in ordinary journals, the friction of 





* Paper read before the American Association of Mecha- 
nical Engineers. 





motion was substituted for the friction of repose, by poms 
two pulleys whose arbors were long sleeves, at the two 
points of support, and running the spindle through the 
middle of these pulleys. The torsional effect due to the 
friction of the pulleys against the spindle was nullified by 
revolving them in reverse directions, so that the friction 
of motion due to one thousand revolutions per minute was 
substituted for the greater friction of repose. The friction 
of the two pulleys is so nearly in equilibrium that the 
spindle oh be sustained on a smooth surface, without 
the friction of one pulley exceeding the other enough to 
turn the upper spindle ; that is, the frictional couples at 
the supports neutralised each other. 

At the left of the machine, a counter records the number 
of revolutions made during any given time. A lever at the 
top controls a small friction clutch in order to stop or 
start the counter at any time during anexperiment. _ 

Under certain conditions, the friction varies so rapidly 
that the dynamometer measuring it must be instantaneous 
and automatic in its action. 

The dynamometer shown on the right hand of the ma- 
chine consists of a mechanism of segments and pinions 
for multiplying the deflection of a steel bar, and indicating 
the stress necessary to produce such deflection, by the 
position of the hand on the dial. An arm, which ends in 
the are of a circle, projects from the lower surface of the 
upper disc, and is connected to the dynamometer with a 
flexible brass tape. When the machine is in operation, 
the lower disc is revolved, and tends to carry the upper 
disc around with it, by a force equal to the friction due to 
the lubricant between the dises. 

The frictional resistance is obtained from the dynamo- 
meter by the principle of couples of equal moments. The 
reading on the dynamometer indicates the force of a 
couple whose arm is the length of the lever projecting 
from the upper disc, and this couple is opposed by a 
couple of equal moment, of which the dtmensions of the 
frictional surface form the data for computing the arm, 
and the frictional resistance of the lubricant is the un- 
known quantity. 

When the friction is too great for the dynamometer a 
pair of compound levers reduces the stress upon the steel 
bar in the dynamometer to one-fifth that of the whole 
pull of the frictional component, so that the capacity of 
the dynamometer is five times the amount marked upon 
the dial. The resistances at higher pressures are so much 
less than was anticipated that it has not been necessary 
thus far to use these reducing levers. 

The coefficient of friction is deduced from the data of 
observation in the following manner : 
et 


P=Weight on disc, pounds. 
R=Outer radius of frictional contact, feet. 
r=Inner ” ” ” 
p=Radius of any infinitesimal ring or band of the fric- 
tional surface, feet. 
N=Number of revolutions per minute. 
W =Reading on dynamometer, pounds. 
1=Length of arm on upper disc, feet. 
¢@=Coefticient of friction. 


Suppose that the annular surfaces of the disc be divided 
into an infinite number of elementary areas by equidistant 
circles and radial lines, then will 


Width of band =ap « “ ; : 4 (1) 
Angle between two suc- 

cessive radial lines =dd . ; . ‘. : (2) 
Length of arc between 

two radii =pdé. : = . . (3) 


Elementary area =pdpdd . . . ° (4) 
Area of annulus = (R?—7) . ‘ ; (5) 
Pressure per unit of _ Ee 7 : (6) 
area a (R*-7r*) i 
Pressure on elementary_ Ppdpd@ : ; (7) 
area am (R2—r*) ‘ 
Friction on elementary _ % P p dp dé 
area ~ a(R? -7?) 
Moment of friction on _¢P p? dp dé 


elementary area ~ F(R? 7?) 


Moment of friction on __-?F  {F f° 
entire disc “een « oo (10) 


° . ° (8 


— 





a 


— 





soe _ 2roP sePUR 
Integrating a = was » 8 
ee - 4  2@P(R -2°) 
Substituting the limits = = 3(R?—r2) . - (12) 
Work of friction per _ 497 PN(R*-7°) (13 
minute ~ 3 (R?=-r?) ) 


Resistance of the dyna- 


mometer =2rliwNn . ° » (14) 


The friction equals the resistance, hence 


aoe e Nis) pe r 
2 (R?-r') 2rlWN P . ; 
_38W1(R?-r?) 
Gee tC 
This is not in a form convenient for continual use, and 
is susceptible of much simplification, if the proper dimen- 
sions are used for the various parts in connection with the 
frictional surfaces, and the dynamometer arm. It is also 
important for the sake of simplicity that the length of the 
line of mean area of the disc be 1 ft., so that the number 
of revolutions per minute is equivalent to the frictional 
velocity in feet per minute. For convenience, it was de- 
sirable that the area of the discs be 10 square inches, 


(15) 





If c=radius of circle whose circumference is 12in., then 
2rce=12. ‘ , : (17) 
12 

C=F=190in, * °° (8) 

Area within this circumference, 
m@c?=11.46 squareinches . . (19) 
If this circumference divide the annulus of 10 square 
inches area into two equal parts, then the outer rim of 
the annulus will circumscribe an area of 11.46+5=16.46 


square inches. The radii corresponding to these circles 
are 


R= a/ A= 2.289 in, = 1907 ft . (20) 


"= /* = 1,434 in, = .1195 ft. ‘ (21) 


T 
2-72 = ,0221 ft.; R?—r° = .00528 ft. » 2 
Substituting these values in equation (16) 
_ 6.338 Wl 
= be dak 
This equation can be made still more simple if the 
length of the arm 7 is of such length that 
2W 
P 
Substituting this value of 9 in equation (23), we have 
? = .3156 ft. = .3787 in. 
Generally the weight on the discs is referred to in 
pounds to the square inch, then 
Ww ‘ 
P= es > a ° (25) 
op 


(23) 


P= ’ . . (24) 


If the reducing levers which have been referred to are 
used, the reading on the dynamometer is one-fifth of the 
pull on the arm, and when the machine is used with this 
attachment 

_W 


2 papa a ee eee 
Pp 


The blank used in taking notes of the observations made 
upon the work with the machine is shown in Table III. 

After the temperature of the discs has been reduced by 
a current of ice water, the circulation of the water 1s 
stopped, the machine started, and the reading of the 
dynamometer noted at each degree of temperature. 

As the machine is generally used without the compound 
levers, the column of coefficient of friction is obtained by 
dividing the dynamometer reading by five times the pres- 
sure in pounds per square inch, 

Table I. contains the record of the dynamometer 
readings, and shows the resistance of friction of a pa- 
raffin oil tested in the machine, at a series of pressures 
of 1 1b. to 40 lb. per square inch, and temperatures from 
40 deg. to 100 deg. Fahr. Readings were noted at each 
degree, but a tabulation of the frietion at every fifth 
degree answers all required purposes. 

The results are clearer expressed by the diagram, which 
shows in a graphical manner the relations of these 
_—. to each other within the limits of the data 

‘ig. 4). 

As the temperature rises, the increasing fluidity of the 
oil diminishes the friction within the limits of free lubri- 
cation. 

It is also seen that the resistance does not increase 

roportionately with the pressure, nor at a uniform rate. 

he lubricant, while separating the surfaces of a journal, 
and protecting them from injury, also introduces the 
resistance of its own cohesion ; and at small pressures the 
film of oil is thicker and the resistance due to viscosity of 
the oil exceeds that at high pressures, when a smaller 
amount of oil lies between the surfaces. 

A film of the lubricant adheres to each of the frictional 
surfaces, and that portion which lies between these two 
films is pulled in one direction upon one side, and in the 
other direction upon the other side, and as a resultant, the 
movement of this centre Jayer is a rolling motion, whose 
rate of progression varies with the difference between the 
adhesion of oil between the two frictional surfaces. 

Nearly five years ago I stated,* as a result of some early 
work on this subject, that ‘friction exists at the surface 
of the two discs between the film of oil acting as a 
washer and the particles of oil partially imbedded within 
the pores of the metal,” and the result of all subsequent 
investigation has tended to confirm this view of the 
subject. 

Table II. shows the coefficient of friction as computed 
from the first table of resistances by the formula previously 
given. 

me. 
5 p 
yp=coefficient of friction. 
W=resistance of friction as shown by dynamometer, 
in pounds, 
p=pressure upon frictional surfaces in pounds per 
square inch. 


It does not seem feasible to deduce a formula which will 
meet the limitations of this table ; and if such an equa- 
tion were given, it could serve no practical use either in 
practice or theory, because it would be bound to these 
specific results, and unsuited for application elsewhere ; 
but from these results one can observe certain generalities 
capable of wide application. 

t will be observed that, in a general way, the co- 





* Transactions New England Cotton Manufacturers’ 
Association, Fifteenth Annual Meeting, p. 61. 
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THE MEASUREMENT OF FRICTION OF LUBRICATING OILS. 


Fig. 4. 
Resistance of Friction § 
at Various Pressures. 
Lubricant Paraffin Oil 

Velocity 300 feet per minute . 





Temperatures Fah® 


a 





4 
Frictional Resistance in /bs 


Fig. 5. 
of. Friction 
at Various Pressures. 
| lubricant Paraffin Oi! 
“ Velocity 300 Feet per Minute. 


J. H. Woodbury 
Plotted from Table Ii 








Coefficient of Friction 


Coefficient of Friction 
ofe — TR 
53 lbs. per 

256 feet phe 
C J. H. Woodbury 
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{ oad Coefficient of Friction 


, te era F e ab | Itisalmost universally asserted to be a general prin- , d to be onstant ratio; but wh lubricati 
g ii oa a omaha tel ol essure,| . sally erted to b g p accepted to be a constant ratio; bu en a lubricating 
po aueatly ae ae pero ~ yong y _~ indicated by ciple that the coefficient of friction is independent of the | medium is interposed, then the frictional relation between 
the temperature ; and that the rate of these differences | Pressure, regardless alike of the actual facts in the matter, | these three substances becomes variable, according to the 
diminishes with the increase of pressure. The reason for | and of the limitations of Morin’s Experiments,* which | effect of temperature, pressure, and velocity upon the 











this i 4 en cinconite Of oibis | form the common source of authority on the subject. __'| lubricant, and the problem bears certain analogies to 
eres bay Boag wenger ley Mel stare, and th at with he coefficient of friction between any two solids is | cove = hydrodynamics “ire basco ps aaa 
: as vated ides | = : = reat, 
feevir presrars the fm of oi is actualy fhinnes besides |" ‘ouvelles Expérencos sur le Frottoment, Faites | these variables form euch a small rato to the whole ie 
On this account, the frictional difference between lubri- | Metzen, 1831. Par Arthur Morin, Capitaine d’Artillerie, | tional resistance that they escape observation unless the 
cants is much less’ at high than at low pressure durin 128 pp., dto. Plates. measurements of friction are taken in an accurate manner. 
continuous lubrication, although the differences in regar | Second Mémoire, 1832. 103 pp., 4to. Plates. | Ifthe lubricant is not used, the variables disappear 


Troisitme Mémoire. 1833. 142 pp., 4to. Plates. | altogether, and then the coefficient of friction becomes 


to endurance are more widely marked at high pressure. 
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TABLE I.—ResisTaNnce or Friction or A Pararvin Orn at A VELocity ov 300 Fr. PER MINUTE. 




















































































£85 TEMPERATURES. 
aS 
ang | - —— 
gE d d d de d deg. d de: de de de de de 
255 eg. eg. eg. xy. | deg. eg. if. og. og. eg. og. g. 
z 3 =| 40 45 30 38 60 65 70 | 7% 80 85 9» | 9% 100 
RESISTANCE OF FRICTION. 
1 2.69 2.39 2.13 1.91 | 1.70 1.51 ; 134 | 119 | 1.06 95 j 
2 2.99 | 261 | 232 | 208 1386 | 166 | 150 | L3t | 1.21 1.09 | 
3 3.16 2.78 2.49 2.23 | 2.00 1.80 1.62 | 1.47 1.32 1.20 
4 3.34 293 2.62 2.35 | 212 1.92 1.74 | 1.50 145 | 188 | 
5 | 3.50 3.08 | 2.76 2.49 2 2.04 | 1.69 1.55 | 1.43 
6 | 365 | 320 | 288 | 261 | 2. 15 | 2 | 165 | Lot 
7 3.79 3.32 | 3.00 271 | 2 225 | 1.89 | 174 | 161 | | 
8 | 3.91 3.43 3.10 282 | 2! 34 1.99 183 | 1.69 
9 | 4.05 8.56 | 3.22 2.93 | 2 45 2.07 1.92 | 178 
10 4.18 3.66 3.33 3.03 | 2 54 2.17 201 | 1.86 
n | 4.30 3.79 3.43 3.14 | & BE 2.26 211 | 1.96 
2 4.41 3.89 | 3.55 3.25 | 2 2.36 2.19 2.04 
13 4.52 4.00 3.65 R35 | 3, 2.44 2.27 | 213 
14 4.64 4.10 3.75 344 BR: 2.53 236 | 2.22 | 
15 4.75 4.21 3.85 3.55 3. t 2.61 244 | 229 | 
16 4.85 4.32 3.95 3.64 3. : 2.90 2.70 2.53 | 2.36 
17 4.95 4.42 4.06 3.75 3. e 3.00 2.79 2.62 2.46 | 
18 5.08 4.54 4.16 3.84 | 3.56 3.30 3.08 2.89 2.71 | 2.54 | 
19 5.18 4.63 | 4.26 3.93 3.65 3.40 3.18 2.98 280 | 264 | 
20 5.28 4.73 4.35 4.03 75 3.49 3.27 3.07 289 | 473 | 
21 5.36 4.84 | 4.46 4.13 3.83 3.59 3.36 3.16 2.938 | 232 
2» 5.46 4.94 4.56 4.23 | 3.94 3.68 3.45 3.25 3.07 29 | 
3 5.55 5.05 4.65 4.32 | 4.03 3.76 3.54 3.33 3.15 2.97 2.6 
24 5.65 | 5.13 4.74 4.41 | 4.10 3.84 3.62 3.42 3.23 3.05 ; 
25 | 5.75 5.22 4.83 4.50 | 4.19 3.93 3.70 3.49 3.31 3.13 2.7% 
2 | 5.83 | 5.31 4.92 4.58 | 4.26 4.01 3.78 3.57 3.38 3.21 2.86 
7 | 593 5.41 5.01 4.67 4.35 4.09 8.86 3.65 3.46 3.29 294 
28 6.03 | 5.50 5.10 4.75 4.45 4.18 3.95 3.73 3.54 3.36 3.02 
29 6.10 | 5.59 5.19 4.84 4.54 4.26 4.02 3.81 3.62 3.44 3.09 
30 6.19 5.67 5.28 4.92 4.61 4.33 4.10 3.88 3.69 3.51 3.15 
31 6.26 5.75 5.35 5.01 4.69 4.41 4.16 3.95 3.76 3.58 3.23 
32 6.35 5.83 5.43 5.09 4.77 4.49 4.24 4.04 3.84 3.65 3.29 
33 6.43 5.91 5.52 5.16 4.85 4.57 4.33 4.11 3.91 3.72 3.35 | 
34 6.50 6.00 5.60 5.25 4.93 4.65 4.41 | 4.19 3.99 3.80 3.43 | 
35 | 6.58 6 08 5.69 5.382 | 5.01 4.73 4.48 4.26 4.05 | 3.86 3.50 | 
36 «| «6.65 6.15 5.75 5.40 | 5.09 4.81 4.57 4.34 4.13 3.93 3.56 
37. | 6.73 6.22 5.83 5.49 | 5.17 4.88 4.64 4.41 421 4.01 3.63 | 
38 | 6.80 6.31 5.92 5.57 | 5.25 4.97 4.72 4.49 4.29 4.09 3.70 | 
39 6.88 6.39 6.00 5.65 5.34 5.04 4.79 4.56 4.35 4.15 3.76 
40 6.97 | 6.46 | 6.06 5.73 5.41 5.12 4.86 4.63 4.42 4.21 | $82 | 
H ! 
TABLE II.—Coerricient OF FRICTION OF A PARAFFIN OIL AT A VELOCITY OF 300 FT. PER MINUTE. 
234 TEMPERATURES. 
rast 
2s2/!; | | | | | 
BSS deg. deg. | deg. deg. deg deg. deg. | deg. | deg. deg. | deg. {| deg. | deg. 
55> 40 45 | 50 55 60 65 70 6| «6%5hCU|:Ct«‘ | 8 | 9 | 95 100 
FOG | 
CoEFFICIENTs, 
5380 | .4760 3400 | .3020 | .2680 | .2380 | | 1500 -1380 
2 2990  .2610 .1860 | .1660 | .1500 | .1340 0890 .0800 
3 2107. = .1853 .1333 | .1200 | .1080 | .0980 0675 .0600 
4 1670 1465 1060 | .0960 | .0870 0550 0495 
5 | 1400 | .1232 .0900 | .0816 | .0740 | | .0476 0436 
6 1217. .1067 0787 | .0717 | .0653 | | .0427 .0390 
7 1089  .0949 0706 | .0643 | .0588 | | .0388 .0360 
8 .0978  — .0858 .0642 | .0585 | .0540 | 0359 .0335 
9 -08 0791 0593 | .0544 | .0500 | 0340 0316 
10 0836  .0732 0554 | .0508 | .0468 0324 0302 
i 0782  .0687 5 0524 | .0482 | .0445 | .0311 0289 
12 0735 — .0648 542 0498 | .0458 | .0423 | .0297 0277 
13 0695  .0615 1 | 0515 .0474 | .0437 | .0405 .0285 0266 
14 | .0663 ©.0586 | .0533 | .0491  .0451 | .0419 | .0389 | .0263 56 
15 0633 .0561 | .0513 | .0475 | .0435 | .0403 | .0875 | } | .0268 
16 .0608  .0540 | .0494 | .0455 .0420 | .0390 | .0363 | .0261 
17 .0582 .0520 | .0477 | .0441 0407 | .0378 | .0353 | | | .0255 
18 0564 .0504 | .0462 | .0496  .0396 | .0364 | .0342 | | 0250 
19 0545 0487 | .0448 | .0414 | .0384 | .0358 | .0335 0245 
20 0528  .0473 | .0435 | .0403 | .0375 | .0349 | .0827 0241 
21 .0510  .0460 | .0424 | .0394 .0364 = 0342 .0320 0238 
22 .0496  .0450 | 0414 | .0884 .0358 | 0334 | .0314 | 0234 
23 0483 | .0489 | .0404 | .0874 .0350 | .0327 | .0308 | 0230 
24 0471 .043 .0396 | .0368  .0342  .0320 | .0302 | .0226 
25 0460 .0418 | .0386 | .0360 | .0336  .0314 0296 0223 
26 0448 | .0408 | .0378 | .0352 , .0328 | .0308 | .0290 | 0221 
27 «|: -0439: «| «.0400 | .0370 | .0346 | .0822 | .0302 | .0286 | .0218 
28 0430 | .0892 | .0364 | .0340  .0318 | .0298 | .0282 | 0216 
29 .0421 0386 | .0358 | .0334 | .0313 | .0294 | .0277 | 0213 
| 0413 | .0378 | .0352 | .0828 | .0307 | .0289 | .0273 0210 
31 0404 | .0371 | .0347 | .0323 | .0304 | .0284 | .0268 | | .0208 
32 .0397 | .0364 | .0339 | .0318  .0298 | .0281 0265 .0205 
33 .0390 | .0358 | .0335 | .0313 | .0204 | .0277 | .0262 0203 
34 0382  .0353 | .0380 | .0309 | .0290 | .027 .0260 022 0202 
35 | .0876 | .0847 | .0325 | .0304 | .0286 | .0270 | .0256 .022 0200 
36 0370 | .0342 | .0320 | .0300 | .0283 | .0267 | .0254 .02 0198 
37 0364 | .0336 | .0315 | .0297 | .0279 | .0264 | .0251 .0217 | .0196 
: .0358 | .0332 | .0312 | .0293 | .0276 | .0262 | .0248 0215 | .0195 
39 0353 | .0328 | .0308 | .0290 | .0274 | .0258 | .0246 .0213 .0203 0193 
40 .0349 | .0323 | .0303 | .0289 | .0271 | .0256 | .0243 .0211 .0201 0191 

















reduced to a constant ratio. This latter class of friction 
is rarely considered, except for the friction of repose, in 
matters pertaining to the stability of structures ; while 
the problems of mediate friction enter into the operation 
of the moving parts of every machine. 

This is not the place to enter into a criticism of the 
work of Morin, but it should be observed that his investiga- 
tions were devoted to measurements of a sled upon tracts 
in the interests of the Ordnance Corps; and although 
he made some experiments upon friction of oiled bearings, 
they were not subjected to the frictional conditions of 
lubricated journals under conditions analogous to those in 
machines. 

In a letter* written March 15, 1879, Gen. A. Morin said 

* Transactions Institution Mechanical Engineers of 
Great Britain. 1883, p, 666. 


[Translation], ‘‘ The results furnished by my experiments 
as to the relations between pressure, surface, and speed, 
on the one hand, and sliding friction on the other, have 
always been regarded by myself, not as mathematical 
laws, but as close approximations to the truth within the 
limits of the data of the experiments themselves.” 

Considerations of safety have fixed the minimum limit 
of the flashing point of a lubricating oil at 300 deg. Fahr., 
with a proportion of volatile matter not exceeding five per 
cent. thrown off by exposure to 140 deg. Fahr. for twelve 
consecutive hours. With the saving clause of proper limits 
of pressure, a fluid oil offers less frictional resistance than 
@ Viscous one. 

Although the data in Table IT. show that the coefficient 
of friction diminishes with the increase of fluidity, it does 
not warrant any extreme position in respect to the use 


. of thin oils, except for light pressures, because, under all 
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circumstances, the film of oil must be thick enough to keep 
the surfaces of a journal from actual metallic contact. Jn 
the severe work of heavy pressure a viscous oil must be 
used in order to retain its place upon the bearing surfaces 
in sufficient thickness to protect the inequalities upon the. 
journal from colliding. In some places, it has been found 
that the use of an extremely thin oil resulted in a diminu- 
tion of the friction of the machines at the expense of more 
rapid wear of the journals. Such results are not apt. to- 
occur upon journals of light pressure, such as spindles, 
where a thin oil is used with good judgment. 


TabieE III.—Boston Manufacturers’ Mutual Fire Insu- 
rance Company, March 12, 1883. 
Frictional Tests of No. 58 Unknown Mineral Oil. 
Temp. Disc. 


Ending.. .. 95 Duration of experiment .. 2 
Beginning .. 35 ss ( Fnding .. 910,382 
enim Ending... .. 60 Counter .. 7? Beginning 904,162 
RP (Beginning .. 62 Total revolutions... .. 6220 
§ Ending.. Rev. per minute ) 


Time .. .. ( Beginning 10.10 Feet ,, ey 


- 206 
Pressure on Frictional Surfaces 33 lb. per Square Inch. 












; = “- ; | 8 ro) “4 b 
2 ° Sie Ss 2 4 ° 
P\Blecgisg it Blieslaizie 
g ° 3.2 @ioo RS} 4 I 2 
2 & 53 2 {| & 3 2 2 zg 
= ¢ =o a i ys ex = = €; 
ei &|se i 8/8] ge 18i¢g. 8 
2 ~ R Co) ~< cS -) z= Ss 
B a 3) &)}A oS S a 3) 
35 8.00 | .0485 64 | 4.80 93 5.45 

36 7.00 65 4.75 0288 94 6.80 

37 | 6.65 | 66 4.70 95 6.10 = .0370 
38 6.45 67 4.66 

39 | 6.30 | 63 | 4.60 

40 6.12 | .0371 69 4.57 

41 6.02 | 70 4.54 = 0275 | 

42 590 | 71 =| 4.60 } 

43 5.82 | 72 | 4.45 | 

44 5.75 73 4.42 

45 5.68 .0344 74 4.39 

46 5.61 15 4.37  .0265 

47 5.55 76 4.36 

48 5.49 i7 4.35 

49 5.42 78 4.32 

50 5.36 | .03825 79 4.30 

51 5.32 80 4.29 0260 

52 5.28 dl 4.27 

53 5.22 82 4.25 

5t 5.17 83 4.25 

55 5.12 0310 St 4.28 

56 5.09 85 431. .0261 

57 5.06 86 4.41 

538 5.03 87 4.51 

59 4.99 &8 4.62 

60 4.95 -0300 89 4.75 

61 4.91 90 4.90 .0297 

62 4.388 91 5.05 

63 4.34 92 5.22 


Table III. shows the record of a test of a very limpid 
mineral oil which reached, in the frictional machine, its 
limit of lubrication at 82 deg. Fahrenheit under a pres- 
sure of 33 Ib, to the square inch; beyond that point, the 
oil became so fluid that the pressure reduced the thickness 
of the sheet of oi], until portions of the surfaces met in 
actual contact. 

At lower temperatures the greater resistance shows a 
large coefficient of friction on account of the viscosity of 
the oil, while the rise in friction at higher temperatures, 
as shown in the upper part of the curve, indicates a 
resistance produced by the collision of portions of the 
discs, and the diagram illustrates a graphical representa- 
tion of the beginning of a hot bearing. 

These results have been submitted in the hope of pre- 
senting facts which will add somewhat to the means for a 
fuller treatment of the problem of lubrication. The 
several economies pertaining to lubrication operate at the 
expense of each other. An economy of oil may represent 
an extravagance in motive power; a liberal allowance of 
limpid oil may save motive power at the expense of the 
repair account, and above all the final result must show 
the greatest amount of lubrication fora dollar. Lubri- 
cants are wasted, not worn out by attrition, and it is of 
more importance to know how to use oil, than what oil to 
use. The problem of lubrication seeks to know what 
combination of oil casks, coal pile, and wear and tear will 
represent the fewest dollars; and in its broad sense it 
cannot be solved on any experimental basis, nor settled 
by a final dictum from any one source, but it will reach 
its solution through the practical experience of intel- 
ligent observation, aided by the resources of technical 
science, 








taken acontract for 1400 tons of steel rails at Erfurt. The 
contract price was 6/, 18s. per ton. 





ANTWERP INTERNATIONAL EXHIBITION, 1885.— The 
Lords of the Committee of Council on Education have 
received information through Her Majesty’s Principal 
Secretary of State for Foreign Affairs, that Her Majesty’s 
Consul at Antwerp has been appointed British Com- 
missioner for the International Exhibition, whichis to be 
held at Antwerp next year, and that Mr. P. L. Simmonds 
has been appointed by the Executive Council of the Ex- 
hibition at Antwerp their agent-general for Great 
Britain and Ireland. The Exhibition in question is a 
national undertaking under the immediate patronage of 
His Majesty the King of the Belgians, and of the 
Belgian Government. e President of the Exhibition 
is H.R.H. the Count of Flanders and the Vice-President 
the Minister of Agriculture, Industry, and Commerce. 
The office of the agent-general is at 35, Queen Victoria- 





should be addressed to him there. 


Sree Rais in pag of Essen, has just. 


street, and communications from intending exhibitors. 
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«+ENGINEERING” ILLUSTRATED PATENT 
RECORD. 
CompiLep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT SPECIFICATIONS PUBLISHED 
UNDER THE ACT OF 1883. 


The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. js 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. ‘ 

Copies of Specifications may be obtained at 38, Cursitor-street, 
Caonenry-Lané, E.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed toH. R&ADER Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


DYNAMO-ELECTRIC MACHINES. 


572. C. F. Cooper, Kingston-on-Thames. Arma- 
tures of Dynamo Machines. [6d. 6 Fiys.) January 3, 
1884.—The armature core consists of a soft iron cylinder built up 
trom a series of rings or sections of rings and supported and con- 
nected with the axis at its ends only by non-magnetic metallic 
frames, to which the rings are secured by bolts passing longi- 
tudinally of the armature. (Accepted October 17, 1884). 


SECONDARY ELECTRIC GENERATOR. 
1157. J. Swinburne, London. Induction Coil. [2d.) 


January 10, 1884.—The usual iron core is dispensed with, the coil 
being made of, say, ten fine insulated conductors wound round 
one thick insulated conductor. An alternating current of high 
tension is led through the fine conductors in series andthe thick 
conductor is connected to the translating devices. For direct 
currents a commutator driven by an electromotor in the circuit 
is employed for alternating the current which is effected at each 
jength of wire so asto avoid sparking. The induced current is 
regulated by causing any variation to alter the speed of the motor. 
{Accepted November 7, 1884). 


ELECTRO-MAGNETS. 
i3. W. Leffler, London. Electro-Magnets. [(2d.) 


January 1, 1884.—The armatures of the electro-magnets are them- 
selves permanent, or electro-magnets, and are alternately 
attracted and repelled according to the change of polarity in the 
electro-magnets caused by reversing alternately the direction of 
the electric current by means of a commutator, so that it will be 
impossible for the armatures to remain attracted when like poles 
are opposite to each other. (Accepted October 14, 1884). 


PRIMARY ELECTRIC BATTERIES. 


280. J. Enright, London. Galvanic Batteries, &c. 
{6d. 4 Fiys.) January 2, 1884.—The electrolytic fluids are con- 
tinuously removed at the rate at which they deteriorate, fresh and 
active fluids being supplied at the same rate. The zinc plate of the 
battery is embedded in mercury, and is perforated and corrugated 
and has its larger surface horizontal. Fig. 1 is a vertical section 
of a single-fluid battery cell with a flat plate } of zinc resting on 
the bottom of the cell a, and almost covered with mercury. The 
carbon plate c is separated from the zinc plate b by paraffined 
wood d. The elements are lifted out by means of barse. The 
cellsare arranged in a number of tiers one above another, and 
with several cells in each tier connected by short pipes. The end 
cell of each tier is somewhat wider than the others to receive a 
ball float governing an admission valve. Above the batteries is 
arranged a cistern containing a solid mixture of bichromate of 
potash and su'phuric acid, the cistern being supplied with water 
from a main by an ordinary ball-cock. The solution is drawn from 














the bottom of the cistern into the upper tier of battery cells by a 
ball-cock. The outlet from the bottom tier is governed by a valv 
controlled by the armature of an electro-magnet, which, when the 
current is passing, is attracted and the valve opened. The main 
current is passed through a second electro-magnet in the circuit, 
which repels its polarised armature. As the current decreases, 
this armature returns towards its coil and completes a mercury 
contact, making the circuit to the first-named magnet. In another 
arrangement, a coil of high resistance in the circuit iscaused by 
the heat developed by the passage of the current to expand air, 
and so give motion to a mercury column and open the circuit of 
the magnet. Fig. 2 shows a section of a two-fluid battery in which 
the carbon plate ¢ rests on the bottom of the trough @. A porous 
trough d is separated from the carbon plate by strips of wood, and 
contains sufficient mercury to nearly cover the zine plate b. The 
electrolytes are bichromate of potas: or nitric acid, or a mixture 
of the two, and dilute sulphuric acid or sulphate of zinc or soda. 
(Accepted October 31, 1884). 


718. W. P. Thompson, London. (E£. E. Senet, Paris.) 
Voltaic Batteries. |(4¢.) January 5, 1884.—The batteries 
comprise an outer jar containing the acidulated water, and 
also a hollow cylinder of zinc within which is a porous pot con- 
taining a liquid exciter consisting of equal parts of a saturated 
‘solution of sulphate of iron and potash (‘‘iron alum’’) and sul- 
phuric acid, and four per cent of nitric acid. Crystals of soda or 
hydrochloric acid may also be added if desired. (Sealed October 17, 
1884). 


12,374. C. Baudet, Paris. Galvanic Batteries. 
(6d. 11 Figs.] September 13, 1884,—The electrodes are com- 
‘posed of plates of zinc and charcoal or platinum, or one side of a 
plate of zinc may be coated with platinum. These plates are 
superposed, and are separated by an india-rubber frame forming a 
‘tight joint inclosing a chamber between the plates containing the 
exciting liquid, each plate being pierced with one or more holes. 
The electrolyte is circulated upwards or downwards, the bottom 
or top being connected to a supply reservoir and the top or 
bottom toa waste reservoir. If two separate plates are employed for 
the electrodes, they areconnected by a resin or cement mixed with 
metal filings or, powdered charcoal. When required to clean the 
they are washed with a current of water. (Accepted October 

, 1884). 


SECONDARY ELECTRIC BATTERY. 
1709, E.P. Alexander, London. (J.L. Moisy, Paris). 





Accumulators or Secon Batteries. (6d. 2 Figs.) 
January 18, 1884.—The electrodes of the battery are composed 
of band, strips, or ribbons of lead cut into the form of combs and 
doubled or folded transversely on themselves any desired num- 
ber of times. Two electrodes placed with the points of the teeth 
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facing each other and separated by a perforated sheet of gutta- 
percha constitute an element. The illustrations show one element 
of a battery, the electrodes B B being placed with the points of 
the teeth facing, and each electrode being formed of three bands 
of lead a be folded, and with their ends brought to a single ter- 
minal C; zis the perforated sheet of gutta-percha. (Accepted 
September 30, 1884). 


ELECTRIC CONDUCTORS. 


557. A. Millar, Crosshill, Renfrew, N.B. Insulated 
Wire for Coils of Electrical Apparatus. (2d.) January 
3, 1884,—The ordinary round wires are replaced by insulated flat 
wires, which may be made from sheet metal or preferably from 
round wire flattened between rollers. The wires may be covered 
by any of the methods used in covering round wire by braiding or 
lapping threads or narrow ribbons of fibrous insulating material, 
or by the method of japanning described in Specification 4592 of 
1881. (Accepted October 31, 1884), 


748. W.H. Slade, Bristol, and W. A. Slade, London. 
Protecting Underground Electric Wires. (4d. 7 Figs.] 
January 5, 184.--The conductors are supported in pipes formed 
with one or more channels, one for each conductor. The con- 
ductors may be bare and supported by non-conductors at short 
distances apart. (Accepted October 31, 1884). 


1158. H. G. Baker, London. Covering the Core of 
Submarine Telegraph Cables. [id. 1 Fig.) January 10, 
1884.—The cable is covered with a plaited covering of tarred 
hemp yarn which protects the core and prevents any possibility 
of it becoming twisted or kinked and breaking. This plating 
may be covered by one or more similar coverings, (Sealed May 13, 
1884). 


1453. A. T. Archer, Southampton. Protecting the 
Public from Broken and Falling Telegraph or 
Telephone Wires. (6d. 3 Figs.) January 15, 1884.—Ferrules 
of gutta-percha or other insulating material are fixed tightly or 
the conductors, and are connected together by straps, ties, or 
cords, so as to cause them tosupport each other in the event of 
one or more wires breaking. (Sealed April 22, 1884). 


2754. T. J. Mortin, Woking, Surrey. Facilitating 
Communication and Electric Lighting in Railway 
Trains. [¢ 7 Figs] January 3, 1884.—A longitudinal bar 
is suspended along both sides of the carriage by means of clamps 
carried by the axles. These bars are connected by means of cross- 
bars, to which, along the centre line of the carriages, is suspended 
one or more insulated conductors. At each end of the carriage 
the conductors pass through tubes carried by the crossbar, the 
ends of the conductors being forced to project beyond the ends of 
the tubes bv springs, and having aStached to them buttons, which 
are pressed against corresponding buttons of the adjoining 
carriage. (Sealed October 28, 1884), 


3159. W.R. Lake, London. (W. W. Averell, Bath, N.Y., 
U.S.A.) Insulating and Protecting Electric Wires or 
Conductors. (6d. 5 Figs.| February 12, 1884.—The conduc- 
tors are insulated in concrete consisting of silicious material, 
asphaltum and petroleum residuum. A ditch is first dug, a foun- 
dation of hydraulic concrete laid in the bottom, and a layer of 
the insulating concrete is tamped and rammed whilst hot. The 
conductors are laid on the base so prepared and a second layer of 
concrete placed on them, and is rammed and tamped, and other 
conductors are placed upon the layer, and are insulated in like 
manner. (Sealed May 16, 1884). 


4346. W. R. Lake, London. (7. S. Leizh, Philadelphia, 
U.S.A.) Insulating Materials or Compounds for 
Electrical Conductors. [2d.) March 4, 1884.—One pound 
of common brown soap and one and a quarter pound of alum are 
each dissolved in two gallons of hot water and mixed together, the 
flocculent mass formed heing dried and!dissolved in benzine, turpen- 
tine, or gasoline. One pound of soap is employed to one gallon of 
the solvent and one gallon of boiled linseed oil and half a gallon of 
copal varnish added. White oxide of zinc or white lead may be 
employed to thicken the mixture. (Sealed June 10, 1884). 


ELECTRIC ARC LAMPS. 


898. J. Brockie, London. Arc Lamps, [6d. 3 Figs.) 
January 7, 1884.—A star wheel which revolves as the carbons ap- 
proach one another is controlled by a regulating magnet wound in 
reverse directions ina shunt circuit across the arc, the detent en- 
gaging with the star wheel making electrical contact with the 
wheel where the winding begins in the reverse direction, so that 
one coil is short-circuited during the contact of any arm of the 
star wheel. When the detent is cleared of the wheel, the coil 
being in circuit tends to reverse the magnetism and so allow the 
armature to fall and stop the star wheel. A resistance coil may 
be arranged to be cut-out of the star wheel instead of the reverse 
coil, and may be arranged to cut off the lamp should the arc be- 
come abnormally long. Ina modification an anchor escapement 
is employed, so that the star wheel can only escape one tooth at a 
time. In this arrangement the detent normally in contact with 
the star wheel is insulated, and the other detent is connected so 
as to cut the magnet coils out of circuit, leaving the resistance 
coil in circuit. In the first two cases, the main magnet may be 
arranged to be cut out instead of the reversing or resistance coils. 
A relay may be used to put in or close the circuit of any of the 
above arrangements, in which case the star wheel may be replaced 





by a simple disc having an insulated brake piece to which the con- 
nection is made. A sinuous band of platinum may be placed on 
the disc to distribute any sparking which may occur between the 
brake piece and disc. The wheel frame of the lamp is of iron, so 
that the magnet may attract the frame directly for separating the 
carbons. (Accepted November 7, 1884). 


3901. F. Thornton and O. Romanze, London. 
Electric Arc Lamps. (6d. 6 Figs.) February 25, 1884.— 
The weight of the carbon and its holder tends, by means of a nut, 
to turn a quick-threaded screw having an escapement wheel on its 
axis and mounted in a movable frame, so that when raised the are 
is struck. Referring to the illustrations, a hollow cylindrical core 
C is acted on in opposite directions by the main and shunt 
solenoids A and B, and carries a bar D. The bar D has projecting 
from its upper end an arm E forming a bearing for the upper end 
of a quick-threaded screw F, on which works a nut G fixed to a 
bar H sliding in dovetail guides in the bar D, and carrying the 
upper carbon-holder. The screw F is provided at its upper end 
with an escape wheel K controlled by the escapement lever L, 
which can be arrested by means of a stop L' on it and a stop E! on 
the bar E. The bottom end of the ecrew is carried by a crosshead 
M fixed across the lower end of the bar D, and suspended 
springs N N, which allow of the adjustment of the lamp. The 
wheel K is fixed to the screw by means of a pawl gearing with the 
teeth of a ratchet wheel on the screw, so that the screw can be 
rotated to raise the carbon-holder for insertion of a fresh carbon 
The automatic cut-out arrangement consists of a solenoid P, 
































whose core is pressed upwards by springs, and makes contact be- 
tween two metallic strips S, which completes the lamp circuit 
through the resistance coils Q R. The travel of the bar D is 
limited by stops X Y. When the current is turned on to the lamp, 
the carbons being in contact, the greater part passes from the 
terminal T to the lower carbon, and by the top carbon and flexible 
conductor W to the coils A and P and to the terminal V. The 
current flowing through the coil P draws down its core, which 
breaks the connection between the contacts S, and so the cut-out 
circuit from the terminal T through the coils Q and R, and by 
contacts S to the terminal V. The current passing through the 
coil A attracts the core C upwards and separates the carbons. 
When the core drops it allows the escapement lever to vibrate and 
the screw to revolve, feeding the carbons together, when the core 
will again be raised. In a self-focussing lamp a cord connected to 
the upper carbon holder passes up over a pulley, thence down 
over a second pulley, and upwards to a fixed arm. The second 
pulley is fixed to a sliding bar carrying the bottom carbon-holder_ 
(Aceepted October 14, 1884), 


8443. C. Lever, Bowdon, Cheshire. Electric Arc 
. (6d. 5 Figs.) May 30, 1884.—This relates to arc 
lamps such as described in Specification 2092 of 1882. The cut-out 





arrangement comprises a resistance R greater than that of the 
normal arc connected at one end to an insulated bolt b, and the 
other end to the — terminal of the lamp. A magnet M is wound 
with coarse wire having one end connected to the negative carbon, 
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and the other to the —terminal. A spring Scarrying the armature 
a is secured to the core of the electro;magnet, and makes contact 
when not attracted with the bolt 0° The current passes from 
the + terminal, through the magnet core, spring S, bolt b, and 
resistance R to the —terminal. A shunt magnet draws the 
carbons together against the resistance of aspring, and the current 
passes from the + terminal through the carbons, wire W, and shunt 
magnet M to the — terminal, causing the magnet to attract the 
armature @, and thus cut-out the circuit to be broken. The dash-pot 
made in the interior of the shunt solenoid, or constructed outside 
it, is shown in Fig, 2. The core O works asa plunger in the brass 
cylinder x forming the bobbin on which the coils are wound, and 
is formed at its lower end with an annular recess c, and a slot 
leading from the recess covered by a small flap or valve d, the 
position of which is regulated by the screw T, and regulates the 
area of the slot. The space between the end of the core, and an 
adjustable iron plug P serving to regulate the attraction of the 
solenoid, is filled with glycerine. The glycerine passes, when the 
coil O is lowered, through the slot into the space c. (Sealed 
October 28, 1884). 

11,501. C. Lever, Bowdon, Cheshire. Electric Arc 
Lamps. [4d. 1 Fig.] May 30, 1884.—This relates to automatic 
cut-outs for arc lamps regulated on the shunt principle as de- 
scribed in Specification 2092 of 1882. Referring to the illustration, 
the connections and construction of the apparatus are clearly 
shown. The action is as follows : On the current being turned on 
to the lamp it flows from the + terminal through the fine wire on the 
limb L! of the double magnet M, causing it to attract its armature 
A, and to bring the carbons into contact as described in the above- 
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mentioned specification. The main circuit is thus completed 
before the screws J J touch the poles of the electro-magnet. Should 
the arc become unduly lengthened, the screws J will touch the 
poles and the screw S will come in contact with the end of the coarse 
wire G. The whole of the current will then s from the + ter- 
minal through the armature A, screw S, thickjwire on the limb L of 
magnet M and resistance R to the — terminal. The resistance R 
is equal to the normal resistance of the arc, Should the carbons 
again come in contact, the resistance will be short-circuited, and 
the lamp will again come into action. (Sealed November 4, 1884). 


ELECTRIC INCANDESCENCE LAMPS. 


10. W. E. Debenham, London. Electric Lamps 
Emitting Light in a Vacuum. ([2d.] January 1, 1884.— 
The globe is made of a glass which only melts at a very high tem- 
perature, andfis exhausted whilst raised to as great a heat as the 
glass will bear without deformation ; the glass at the place of 
insertion of the conducting wires being additionally heated to 
obtain closer union of the glass and metal. (Accepted October 17, 
1884). 


234. J. H. Gardiner, London. Manufacture of 
Incandescence Lamps. (6d. 16 Figs.) January 1, 1884.— 
The thread to form the filament is wound whilst in a moist and 
fiexible state upon a cylindrical block, made in two parts, to a 
spiral form, with two straight ends projecting in opposite direc- 
tions, and is kept tightly distended by springs until it sets in the 
spiral form. The filament is carbonised in the usual way, and is 
if desired plated by igniting it_in the presence of hydro-carbon 
vapour to adjust its resistance, its ends being held in clips sup- 
ported upon a glass rod. The ends of the filament are passed into 
and cemented in sockets at the ends of the conductors, whose 
other ends are simply looped. The conductors are coated spirally 
with glass being clamped centrally in a screwed mandrel, which 
can be revolved and moved longitudinally, a spring piece bearing 
on the thread regulating the longitudinal movement. The 
platinum is heated by two blow-pipes, one on either side, and a 
thread of glass wound ‘spirally upon it, so as to cover it evenly. 
The conductors are then clamped upon a holder at the required 
distance apart, and the filament inserted by being sprung into 
position under slight compression. The globe is blown from a small 
tube of glass, part of which is left projecting from opposite sides of 
the bulb, and a third tube is seaJed into the globe at the side for 
exhaustion. The first two tubes are cut off, and the filament and 
conductors are inserted by being passed through one hole and 
turned round and round, until its further extremity passes 
throuch the other hole when the glass-covered conductors are sealed 
in the holes. The filament may be plated to greater length than 
required, the ends being cut off so as to insure good conductivity 
in the parts which enter the sockets. (Accepted October 7, 1884). 


411. R. Barlow, Dalston, Middlesex. Holder for 
Electric Lamps. (2d.] January 2, 1884.—The holder is con- 
structed in two sections, The lower section consists of a tube 
screwed at its lower end for attachment to a suitable bracket or 
support, and screwed or fitted at its upper end to receive the lower 
end of the upper section or a union ring. The leads pass through 
two holes in a disc of insulating material placed loosely in the 
upper portion of the tube. The upper section consists of a short 
tube fitted at its lower end so as to be fitted to or connected with 
the lower section, or to take the union ring, and contains a plug 
carrying hooks for taking into the loops of the lamp. These 
hooks terminate in stems, passing through the plug to its lower 
end, where they form contact plates, and make contact with the 
ends of the leads. The upper section may carry a spring crutch 
or support for holding the lamp with a suitable degree of tension 
against the hooks. (Accepted October 31, 1€84). 


806. T. Coad, London. Electric Safety Lamps. 
{6d. 4 Figs.] January 5, 1884.—The globe is surrounded by an 
outer casing containing water impregnated with carbonic acid gas 
under pressure for operating a flexible disc to which a contact 
piece is connected in such a manner that normally the circuit 
to the lamp is closed, but if the casing be broken, the pressure 
on the fiexible disc will be removed and the circuit to the lamp 
broken. In order to prevent danger from sparking at the contact 
surfaces when the contact is made and broken, these surfaces 
are covered with india-rubber, which preveats any dangerous gas 
coming in contact with the sparks produced. The lamp and 
battery are combined in one case, the conductors from the battery 
to the lamp being entirely closed. A flanged disc and a flanged 
ring bearing respectively on the lower and upper sides of a 
flanged dome on the outer casing,fand clamped together by bolts, 
prevent escape of the gas from the casing. (Accepted November 7, 
1884). 

6877. H. Watt, London. (EF. Weston, Newark, N.J., 
U.S.A.) Incandescent Electric Lamps. [6d. 16 Figs] 


April 26, 1884.—The socket or holder of the lamp is provided with 
spring contacts so arranged as to correspond with and bear. 





against the lamp terminals when the lamp isin place. Locking 
devices are employed to hold the lamp in place in its socket 
Referring to the illustrations, the neck of the globe is secured in 
an insulating cylindrical cup B having ‘a coaxial projection b on 
itslower end. The terminals of the lamp are led out to a metal rim 
a on the cup B and to a plate secured to the end of the projection 
b. Earsor lugs C are formed on or secured to the base B. The 
holder consists of a shell D of sheet ‘metal lined with insulating 
material, to which‘ are secured spring contacts E making contact 
with the terminals on the cup B, The projection b preferably ex- 
tends through the bottom of the insulated lining of the shell D, 
the terminals E being on opposite sides of the bottom. The shell 
D has at its upper end an internal flange notched :so as to allow 
the passage of the lugsC, the lamp being locked by means of a cap 
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G having notches so that it can be passed to the position shown 
and secured to the shell D by screws, care being taken that notches 
in D and G whensecured together do not correspond. A support 
H containing a device for making and breaking the circuit tothe 
lamp may be secured to the shell D. If the cap G is dispensed 
with the lamp is prevented from turning by means of recesses in 
the flange of Dinto which the lugs C pass. The base B may have 
vertical and horizontal grooves, and the holder be provided with 
lugs which are passed up the vertical grooves and are then turned 
to enter the horizontal grooves so as to hold the lamp in position. 
Or spring catches on the shell D may entera horizontal groove in 
the cup B. (Sealed July 25, 1884). 


12,127. W.P.Thompson, London. (0. A. Moses, New 

York, U.S.A.) Incandescent Electric Lamps. (8d. 
17 Figs.) September 8, 1884.—The globe is constructed of a single 
piece of glass blown into a mould and with a smooth surface oppo- 
site the neck. The neck of the globe is narrowed and cut off, and 
the filament inserted within the globe, the conductors being sus 
pendedpcross the edge of the neck. The gas is then heated about 
the conductors, which by their own weight sink into the glass 
which closesabove them. The portion of the neck cut off is then 
welded to the neck by means of a blow-pipe and a platinum stopper 
inserted, and the tube is drawn down to a smaller diameter to 
prevent the stopper from faliing out. The air is then exhausted, 
and the glass issealed around the stopper. Slight depressions are 
formed in the neck so as to afford points for the grasp of the 
holder. The filament is in the form of two incomplete circles 
having preferably slightly different diameters, and connected with 
each other by a curved continuation of the filament. The circles 
of different diameters serve, it is stated, to break up the vibra- 
tions caused by jarring into vibrations of smaller amplitude. The 
clamps formed at the ends of the conductors, each consist of an 
enlargement flattened into a disc doubled preferably in the axis of 
the wire, so that two lips are formed which receive the filament 
betweenthem. The lips of the two clamps of a lamp are turned 
in towards each other, so as to make use of the resilience of the 
carbon loop in case of defective clamping. The ends of the fila- 
ments before being inserted between the lips are coated with 
metal by electrolysis, and the clamps crushed around and soldered 
tothem. A bridge piece of glass unites the two conductors. The 
filaments are first shaped and carbonised, and subsequently sub- 
jected to heat in a bath of powdered carbon or hydro-carbon. 
The carbonising mould has grooves formed in its outer surface 
for the limbs of the filament and a tubular inclosing case. The 
holder ‘consists of an outer shell surrounding the neck of the 
lamp having at one extremity two insulated contact plates con- 
nected with the lamp conductors. The contact plates form re- 
spectively a central plate and a ring surrounding the plate and 
bear against similar contact surfaces connected with the leads. 
(Accepted October 10, 1884). 


11,617. C. D. Abel, London. (Siemens and Halske, 
Berlin). Apparatus for Short-Circuiting Incandes- 
cence Lamps arranged in Series. (6d. 8 Figs.] 
August 25, 1884.—Each lamp is provided with a bye-pass or shunt 
circuit of high resistance through which a small portion of the 
current is always passing, and which on a slight increase of cur- 
rent effects the closing of a second shunt circuit of low resistance. 
Fig 1 shows a diagram of one arrangement. The shunt circuit 
constitutes a high resistance solenoid E which on any increase of 
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current above the normal attracts the armature G and allows the 
lever A to be pulled against a contact by the spring F, to close a 
second shunt circuit in this case through a second lamp. The second 
lamp, however, must be | pectacone with a short-circuiting arrange- 
ment. In Fig. 2 a small magnet z in the main circuit on the 
current ceasing releases the armature 7, which completes the 
circuit through the high resistance shunt E which in turn at- 
tracts the armature G and closesthe circuit through A, (Acceptea 
September 26, 1884). 


ELECTRIC CURRENT METER. 


. 10,366. R. E. Dunston, London. Electric Meters. 
(4a. 3 Figs.) July 19, 1884.—A soft iron armature fixed on a 
vertical spindle pivotted between two coils is deflected against the 
resistance of a spiral spring. An index finger on the spindles 
moves over a graduated scale and indicates the current passing 
at any instant. The coils may be arranged to measure the 
quantity or the electromotive force of the current. Referring to 
the illustration, the coils C are wound on a tubular casing D 





of rectangular section. Within each coil is a soft iron core, the 
end of which is so curved that its distance from the central 
spindle gradually increases from side to side. The spindle F has 








fixed to it the armature G, one end of a volute spring H and a 
light tua I moving over a graduated scale. (Accepted October 
3, 1884). 


ELECTRIC SIGNALLING APPARATUS, 


61. W. E. Langdon, Derby. Electric Block Sig- 
nalling Instruments. (67. 4 igs.) January 1, 1884.—The 
signalling handle or commutator of block instruments is locked 
in the position line clear or line blocked, by means of a locking 
bolt, which can be pushed inwards or outwards by means of a 
thumb-piece. (Accepted October 7, 1884). 


1369. T. R. Brailsford, London. Electric Signal- 
ling Apparatus. [6d. 3 Figs.) January 12, 1884.—An insu- 
lated conductor leads from each place to the signalling apparatus, 
and in each place there is the usual contact apparatus by which 
such conductor can be connected to one pole of a battery. The 
conductors at the signalling apparatus ped terminate in a spring 
contact pressing upon a metal plate, surrounding a cylinder, and 
in the form of a right-angled triangle, so that the contact springs 
leave it successively. The circuit passes from the metal plate to 
an electro-magnet, an electric bell, and to the other pole of the 
battery. The cylinder tends to revolve by means of a weight, but 
is prevented bya ratchet operated by an electro-magnet. When the 
circuit from any place is completed, the ratchet is attracted and 
the cylinder revolves until the circuit is broken by the particular 
contact spring leaving the plate, and thus breakirg the circuit. 
The drum is arranged to expose to view the required indication. 
(Accepted October 31, 1884). 


11,715. W. R. Lake, London. (The £yuitable Electric 
Company, New York, U.S.A.) Electrical Signalling and 
Apparatus therefor, chiefly Designed for Use in Con- 
nection with Telephonic Systems. (67. 5 Figs.) August 
27, 1884.—The object is tonotify toa person calling up a distant 
station whether any one is there present to receive his message or 
to put him in communication with another station or subscriber, or 
when the station will be attended or ready to receive messages if 
the attendant be absent. There is arranged in close proximity to 
the call apparatus or bell an automatic responding instrument 
operated by means of a spring or other motor, and locked by the 
armature orthe call apparatus when it is inoperative. The auto- 
matic responding instrument is constructed to pass to line currents 
induced from the action of an independent battery in certain pre- 
determined impulses upon the call apparatus being actuated. 
(Accepted September 30, 1884). 


TELEGRAPHIC APPARATUS. 


4060. W.P.Thompson,London. (//. Van Hoevenbergh, 
Elizabeth, N.J., U.S.A.) ting Telegraphs. [(d. 2 
Figs.) February 28, 1884.—A double electro-magnet controls the 
movement of an escapement device, and two other electro-magnets 
are adapted respectively to actuate a press lever and to determine 
the position of a printing platen consisting of two single platens 
united at an angle with each other, and situated respectively in 
the planes of the two type wheels. According as the platen lever 
is attracted or not, the one or the other platen face will be pre- 
sented to its corresponding type wheel, and if the press lever is 
then actuated, it will cause an impression to be taken from that 
type wheel, (Sealed June 6, 1884). 


TELEPHONIC APPARATUS. 


6996. A.M, Clark, London. (D. G. Barnard, Winslow, 
N.J., U.S.A.) Telephonic Receivers. (id. 4 Figs.) 
April 29,1884.—The object is to provide a double telephone re- 
ceiver which may be readily — to both ears simultaneously, 
and in which the diaphragm cells adapt themselves automatically 
to the earsand thus exclude extraneous sounds. The diaphragm 
cells are supported in a holder composed of two arms hinged 
together and pivotted to the cells and drawn towards each other 
by a bowspring attached to the free ends of the arms, and form- 
ing an electrical connection between the terminals of the two 
receiver bobbins, (Sealed September 9, 1884). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








Zinc IN MopERN Britpincs.—The free use of zinc is a 
new feature in modern buildings and is well exemplified in 
the now nearly completed Hotel Métropole at Northum- 
berland Avenue. F. Braby and Co. (Limited), Euston- 
road, are carrying out an extensive contract in that metal, 
the exterior decoration of the two top stories of the 
immense pile of buildings, as well as the louvre or man- 
zard roofs, being entirely in that material. The effect is 
very good ; and the mode, in comparison, not expensive. 





DeaTH OF Mr. I. Newron.—The death is announced of 
Mr. I. Newton, chief engineer of the Croton Water De- 
yartment, New York. He committed suicide b cutting 

is throat. He had been suffering greatly from ill-health, 
aggravated by close attention to business, and his mental 
balance at last gave way. Mr. Newton in early life be- 
came associated with Ericcson, and aided him in the 
construction of the ironclad Monitor. He accompanied 
the Monitor to Hampton Roads as an officer, and he 
superintended the engine during thememorable fight with 
the Merrimac. He was also second assistant-inspector of 
vessels for the United States Government. During the 
war he had charge of the bureau of ironclads, and when 
he resigned from the ag Congress gave him a vote of 
thanks. In March, 1881, he was SS chief engineer 
of the Croton Aqueduct in the Department of Public 
Works. He was a member of the American Society of 
Civil Engineers, the American Society of Mechanical 
Engineers, and other organisations. 
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THE SMITHFIELD CLUB SHOW. | 


Tue remarks which we have made for the last 
few years when dealing with the Smithfield Club | 
Show as to the decreasing interest of that Show | 
from an engineer's point of view, apply fully to the | 
exhibition which has been held during the present 
week at the Agricultural Hall. It is not that the 
exhibits have deteriorated in quality or diminished 
in numbers—for the collection of engines and ma- 
chines is as large and certainly fully as good as in 
any former years—but simply that the exhibits re- 
present, with but very few exceptions, types of | 
construction with which every frequenter of agricul- | 
tural exhibitions is thoroughly familiar. This being | 
so our notice of the Show will necessarily be a | 
brief one. 

Compound engines are well represented, they 
being shown by Messrs. Marshall, Sons, and Co., 
Messrs. John Fowler and Co., Messrs. Richard | 
Hornsby and Sons, Limited, Messrs. Ruston, | 
Proctor and Co., and Messrs. Garrett and Sons. | 
Messrs. John Fowler and Co.’s stand, in fact, looks | 
as if the firm had practically given up pushing the | 
comstruction of non-compound engines, the whole | 
of the engines they exhibit—with the exception of | 
a small fixed horizontal engine—being of the com- | 
pourd class, the types represented being a steam | 
ploughing engine, traction engines for general pur- | 
poses and heavy haulage, and an ‘‘ underneath” | 
semi-fixed engine. Messrs. Hornsby and Sons’ ex- | 
hibits include the new type of compound portable | 
which weillustrated last week (vide page 517 ante)and | 
also one of their ‘‘ underneath” compounds, which | 
we described on a former occasion, while Messrs. 
Ruston, Proctor, and Co.’s and Messrs. Garrett | 
and Sons’ compounds are also of their regular pat- 


sliding in dovetail grooves at the top of the horn- 
plates, and being tied direct to the cylinders by 


| strong rods, which take all the thrust and pull due 


to the working of the engine. The cylinders are 
7} in. and 12? in. in diameter, both 14 in. stroke. 
The flywheel is 5 ft. 6 in. in diameter by 10 in. 
wide on the face, and the boiler is made for a 
working pressure of 140]lb. We notice that on 
this boiler Messrs. Marshall have abandoned gauge 
cocks, and have provided duplicate glass water 
gauges instead—a far preferable arrangement. The 
engine is speeded for 155 revolutions per minute, 
and is mounted upon wrought-iron travelling wheels 
and a steel plate forecarriage. 

As regards traction engines and portables, there 
there is but little to be said. Messrs. Aveling 
and Porter, of Rochester, are, we are glad to 
say, getting excellent results with their spring 
wheels, descriptions of which have already ap- 
peared in ENGINEERING (vide vol. xxxvi., page 52, 
and vol. xxxvii., page 181), and an_ engine 
fitted with these wheels is exhibited by them at 
the Smithfield Show. We notice, however, that 
since we last illustrated this arrangement Messrs. 
Aveling and Porter have simplified the construction 
by making the outer tyre of cast instead of wrought 
iron. The wheel as now made is shown by our en- 
gravings on page 538, from which it will be seen that 
the outer tyre is a single casting having a channel on 
its inner side to contain and guide the blocks cast 
on the ends of the spokes of the inner wheel. 
These blocks are cast on to double spokes, each 
double spoke being formed by bending a bar so 
that the bend is inclosed in the cast block. Thisis 
an improvement on the two separate spokes em- 
ployed in former wheels, and insures a better com- 
bination of the spokes and blocks. These spoke 








NALDER AND NALDER’S SINGLE 


terns. We notice, however, that in the compound 
shown by the last-named firm, which is of 
their semi - portable ‘‘B” type, the brackets 


which serve to bolt the firebox to the wrought- 
iron ash-pan, serve also as sockets for the gud- 
geons or axles of the travelling wheels when the 
engine is made portable. This is a neat detail. 
The engine is also fitted with the Pickering governor, 
which we understand Messrs. Garrett are adapting 
for all their compounds. 

The compounds shown by Messrs. Marshall, Sons, 
and Co., of Gainsborough, comprise one of their 
8-horse ‘‘ underneath” semi-fixed engines of the type 
which we have already described, and a 16-horse 
compound portable engine of a new pattern. In 
this engine, of which we give an engraving on 
page 539, the two cylinders with the slide valve | 
chest, intermediate receiver, and stop valve cham- 
ber, are combined in one casting, on the top cover 
of which the double spring safety valves are arranged. 
Circular bored crosshead guides are used in the 
place of the ordinary slide bars, one end of each of 
these guides forming the front cylinder cover and 
piston rod stufting-boxes, while the opposite end is 
bolted to a wrought-iron bridge plate extending 
across the engine; this plate also carries the 
governors and the automatic expansion gear, which is 
applied to the high-pressure cylinder. The engine 
is fitted with a multitubular feed-water heater as 
shown in the illustration, this heater consisting of 
a number of small brass tubes through which the 
feed water is made to pass in the opposite direction 
to the exhaust steam, which traverses the outside 
of these tubes. One end of the heater is bolted 
firmly to the smokebox to which the pump is fixed, 
the opposite end being free to move endwise to 
allow for any variation occasioned by expansion and 
contraction. The crankshaft carriages are bolted 
to exceptionally strong wrought-iron hornplates well 
rivetted to the boiler barrel, the plummer-blocks 











CRANK THRASHING MACHINE, 


blocks being placed in the channel of the outer tyre 
with the spokes in their proper positions around the 
centre of the wheel, the centre boss is then cast on 
to the inner ends of the spokes in the usual man- 
ner. It will be noticed that from the manner in 
which the springs are arranged each pair of springs 
tends to force together the outer ends of the two 
arms against which they abut. To relieve the 


| spokes from any bending strain due to this action, 


a cast-iron strut (not shown in our engravings) is 
introduced between the two spokes and bolted to 
the blocks at their outer ends. The boss and 
spokes, &c., having been connected as described, 
the springs and connections have only then 
to be placed in position to finish the wheel. By 
the adoption of the simple mode of construction 
just described Messrs. Aveling and Porter have 
been able to reduce the cost of these spring wheels 
so much that their use now involves but a very small 
addition to the cost of the engine. Besides an en- 
gine with these spring wheels, Messrs. Aveling and 
Porter also show examples of their well-known 
steam ploughing and ordinary traction engine. 
Messrs. Garrett and Sons, of Leiston, show for the 
first time a new pattern of travelling wheel, this 
being exhibited on one of their ‘‘ No. 8” portables, 
and illustrated by us on page 538. Referring to 
our engravings it will be seen that this wheel is com- 
posed of a cast-iron boss, into which wrought-iron 
spokes are fused; these spokes are screwed and fur- 
nished with nuts and plates at the outer ends, which 
there pass into wooden segments or felloes forming 
an elastic lining to a wrought-iron tyre. These 
segments can either be framed together with radial 
joints as usual with wood wheels, and as shown 
in Fig. 1, or they may be bevelled together as 
shown in Fig. 2, under which latter arrangement 
each alternate segment acts as a wedge between 
its neighbours. In either case the tyre is heated and 
contracted round the rim in the way common to 








wooden wheels, the result being that the wooden 
segments are pressed tightly upon the collars and 
nuts around the spokes, which may nevertheless be 
adjusted further as may be found necessary from 
time to time. In the arrangement shown in Fig. 2, 
which is that to which Messrs. Garrett and Sons 
give the preference, there are also provided counter- 
sunk headed bolts passing through the tyre and 
wooden lining at each joint between the segments, 
which bolts afford a means of adjustment by the 
nuts and collars operating upon the inside of the 
wooden lining. In either case (Fig. 1 or 2), how- 
ever, Messrs. Garrett contend it will be found 
possible to tighten up the wooden lining quite 
sufficiently to compensate for any shrinkage of 
the wood or extension of the wrought-iron tyre 
by the ‘‘ drawing” action in travelling over rough 
hard pavements, so that it will never be re- 
quisite to shorten and re-heat the tyre. Messrs. 
Garrett and Sons inform us that they have had 
three years’ experience with a set of wheels made 
on the plan shown by Fig. 1 of our engravings, 
and that they have given very satisfactory re- 
sults, the wooden rim affording an elasticity which 
is wanting in some forms of iron wheels. The 
engine on which these wheels are exhibited is also 
fitted with an improved arrangement of spark 
arrester, which we hope to illustrate in a future 
number. 

Of the other engines exhibited by Messrs. Clayton 
and Shuttleworth, Messrs. Marshalls, Sons, and 
Co., Messrs. Ransomes, Sims, and Jefferies, 
Limited, Messrs. Robey and Co., Messrs. Ruston, 
Proctor, and Co., Messrs. E. R. and F. Turner, 
Messrs. Charles Burrell and Sons, Mr. Edward 
Humphries, Messrs. Davey, Paxman, and Co., 
Messrs. Tasker and Sons, Messrs. Barrows and 
Stewart, Messrs. Foster and Co., Limited, Messrs. 
Brown and May, Messrs. Gibbons and Robinson, 
the Reading Iron Company, Limited, Mr. E. S. 
Hindley, Messrs. W. N. Nicholson and Son, and 
several other firms, we can only say that they well 
represent the types of construction adopted by 
their respective makers, and which are too well 
known to require description or even comment 
here. Messrs. Riches and Watts show one of their 
small vertical tandem compound condensing engines 
which we described when brought out at the York 
Show last year. A new firm we notice—namely, 
Messrs. J. T. Marshall and Co., Limited, of Not- 
tingham—make their appearance for the first time, 
and are represented by a 3-horse portable of a good 
but scarcely novel design. We notice also that Mr. 
James Coultas, of Grantham, shows an 8 - horse 
portable engine, in the design of which, as in the 
engine exhibited by him last year, he has taken 
especial care to avoid bolt holes through the boiler 
under the lagging. This engine is also fitted with 
Mr. J. P. Coultas’s neat chimney raising gear which 
we have noticed on former occasions. 

But a few lines would suffice to catalogue the 
scanty list of implements collected at the Agricul- 
tural Hall which present any freshness in design, or 
important modification in their working parts, and it 
is impossible—on recalling the characteristics of the 
Smithfield Show for the past few years—to avoid 
the conclusion, that as each successive occasion pre- 
sents itself, the interest to the visitor grows steadily 
less, and may before long disappear altogether. 
Probably the dulness which unfortunately exists 
in the agricultural implement trade may have had 
much to do in giving to the present Show a depress- 
ing effect which does not usually attend it. 

Two firms, Messrs. Nalder and Nalder, of Wan- 
tage, and Messrs. Ruston, Procter, and Co., of 
Lincoln, exhibit thrashing machines that will repay 
examination, the former possessing a modification 
in detail, while the latter may almost be classified as 
anew implement. Ingenuity devoted to methods of 
working the shakers, has resulted in a variety of 
designs followed by different makers, who have, 
however, universally abandoned the primitive form 
of flat vibrating bars, and adopted the box type of 
shaker to which the required motion is given in many 
ways, and by different modes of suspension, the 
source of movement being in all cases the main shaft 
of the machine, which is driven by a strap from the 
engine. Messrs. Nalder and Nalder have for 
many years occupied a front rank among the 
improvers of thrashing machines, and their work 
is marked rather by gradual progress than by 
striking innovations or radical inventions. In the 
machines which they exhibit this year there is a 
considerable improvement and simplification in the 
mode of working the shaker boxes, and of this an 
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illustration is given on the preceding page. From | 
this it willbe seen that the shaker boxes are at- | 
tached to the upper and lower shoes at opposite 
ends, and that one crank only, which is placed in 
a central position, gives the requisite movements to 
all the parts. The momentum of the shoes is com- 
pensated by specially stronger spring hangers not 
shown in the illustration. 

The arrangement of the thrashing machine exhi- 
bited by Messrs. Ruston, Proctor, and Co., of Lin- 
coln, aims at a reduction in the number of parts, 
and a consequent simplification of mechanism, 
without any sacrifice of efficiency. The special fea- 
tures of their machine are illustrated by an engraving 
on page 542. Cranks for working the shaker boxes 
and shoes are done away with, and in their place two 
pairs of eccentrics, one on each side of the machine, 
are substituted. These eccentrics are mounted on 
the main motion shaft carrying the pulley by which 
the machine is driven. The eccentric straps are 
provided with horns as shown, which take the ends 
of shafts running across the machine and drive the 
shoes direct. The shaker boxes are attached by | 
brackets to the crossbars, two boxes being worked 
by each pair of eccentrics. From the eccentrics at 
the upper end, rods pass down outside the framing | 
of the machine to the lower end and give motion | 
to another pair of crossbars which carry the shaker | 
boxes in a similar way. The shoes are suspended | 
by spring hangers in the usual manner. By this ae —— 
arrangement an ample throw is given to the shaker | Section on AB Side Elevation showing Section on CD 
boxes, and the movement, which differs from that | 
obtained with the ordinary crank motion, appears to | 
be very efficient in shaking out the straw fed into | 
the machine. In adapting the arrangement we | 
have described, some modifications in the brac- 
ing of the framework is rendered necessary, | 
although existing machines can be altered with 
but little trouble and expense. Before dismissing 
the thrashing machines, we may mention that 
Messrs. Ransomes, Sims, and Jefferies are ex- 
tending the use of their spherical bearings which 
they introduced some years ago. They have 
also added a dust separator and discharging 
hopper to the chaff-bagging spout of their thrash- 
ing machine. 

Messrs. Clayton and Shuttleworth, of Lincoln, 
show among other implements, two of their ordinary 
type of power chaff-cutting machines, to which a 
new delivery attachment has been added. Besides 
the ordinary blast elevator which is used for rais- 
ing the chaff and delivering it into the sacks, a 
high level delivery appliance is added. This con- 
sists of a casing similar to that of the ordinary de- 
livery, but instead of the trunk,a rising discharge 
column built up in lengths like a stove pipe is sub- Rivnrucr 
stituted. By this arrangement the chaff can be : 
delivered to a height of 30 ft. and for a distance of 

ft. 
The ensilage interest is represented by various MARGETSON AND HEK’S TIPPING CART, CONSTRUCTED BY THE BRISTOL WAGON COMPANY. 
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SPRING WHEEL FOR TRACTION ENGINES, BY MESSRS, AVELING AND PORTER, ROCHESTER. 
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that in roller milling, and at the same time the con- 
cave is worn equally all round, instead of princi- 
pally in one place, as is usual. The product passes 
over a gauze sieve and is divided into flour, mid- 
dlings, bran, and tailings. They also show a large 
and asmall bone mill, the latter being a new pat- 
tern designed for the use of farmers who grind 
bones for their own use. The breaking rollers are 
formed of steel-toothed discs threaded on a shaft 
and separated by distance washers. <A ring on the 
side of each disc enters a groove in the adjoining 
washer at each side, and thus if the disc should 
split it is held in place and prevented passing 
through the rolls. 

In addition to a fine collection of their usual im- 
plements, Messrs. Ransomes, Sims, and Jefferies, 
Limited, Ipswich, show a new “steel chill’ plough 
in which the breast or mould board is chilled to the 
hardness of steel on the acting side, and is left soft 
at the back, so that while it resists the continual 
grinding of the soil it is not liable to be broken. 
This plough will turn a furrow 10 in. to 12 in. deep, 
and 10 in. to 12 in. wide, thoroughly breaking up 
the slice that is raised, as if it had been rough 
harrowed. The Anglo-American rake exhibits some 
modifications. The wooden seat standard has been 
replaced by a spring steel bar, and an additional de- 
livery lever has been added, so that the rakes can be 
lifted either by the man who is riding, or by one 
walking behind. 

The Albion Iron Works Company, of Rugeley, 
show a fine collection of their grist mills. They 
also exhibit a horse gear, suitable for driving the 
mills and the machinery, which exhibits a small but 
important improvement. The connection between 
the pole cap and the vertical spindle is made by a 
pawl and ratchet wheel, the result being that 
should the horse stop suddenly the momentum of 
the machinery does not drive the pole against his 
haunches, and there is no sudden strain put upon 
the connection. 

Messrs. Riches and Watts show a considerable 
number of their grist mills, to which they have now 
added a sifter or meal separator, which divides the 
products into three qualities as it leaves the mill. 
This sifter is independent of the machine, and con- 
sists of an inclined trough clothed with woven wire. 

The Aylesbury Dairy Company, of St. Peters- 
burg-place, Bayswater, show two of the Danish 
cream separators which they have done so much to 
popularise in this country. One of them is shown 
with and one without Professor Fjord’s regulator, 
which consists of a long taper tube in which there 
works arod. By varying the depth to which the 
rod descends in the tube the flow of milk into the 
centrifugal separator can be regulated with the 
greatest exactness. 

Messrs. Pfeil and Co., of St. John-street, E.C., 
make a large show of light engineers’ tools. They 
are now making a 5in. centre lathe, specially for 
electrical engineers, which is a handy tool. It is 
single geared, and the slide rest is carried by a 
saddle tixed to the front of the bed, so that it can 
be pushed out of the way when the hand rest is in use, 
and need not be actually removed. They also show 
screw-cutting or gap lathes, drilling machines, &c. 

Messrs. G. Lewis and Co., Kettering, have a 
large show of sack and can lifting apparatus, the 
principal novelty being an elevator for raising and 
emptying railway milk cans. It resembles a magni- 
fied sack truck with a platform for the can to stand 
upon, and a winch to raise it. The chains from 
the winch are connected to a lever on the platform, 
to balance their tensions, and when they are wound 
up, the platform with the can rises to the top of the 
guides, when the can is gently tipped over, and its 
contents discharged in a tank or other receptacle. 
For lowering, the wheels of the winch can be thrown 
out of gear, and the descent regulated by a brake. 
The sack elevators are provided with an arm to 
keep the mouth of the sack open, and a weighing 
apparatus. 

Messrs. T. Bradford and Co. show a large selec- 
tion of their churns, but do not appear to have 
brought out any novelties of late. 

Mr. T. Corbett, Shrewsbury, exhibits a collection 
of winnowers, chaff-cutters, and other food prepar- 
ing machines, which have been so successful at 
previous shows, both at home and abroad. 

Messrs. Carson and Toone, of Warminster, 





show a vertical water-wheel, resembling a feather- 
ing paddle-wheel set on end. The floats, which 
are curved, lie close to the wheel on the back 
or advancing side, and extend as soon as_ they 
Each float is pivotted on 


reach the opposite side. 
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a spindle, which is rotated by a tappet as the float 
enters the stream, and thus the extension of the 
float is made to occur at the right moment. 

Messrs. Holmes and Sons, of Norwich, show a 
specimen of their well-known thrashing machine, 
which, however, differs but little from their former 
types. The beater plates are now fixed on channel 
iron instead of wood supports, and some other 
small structural alterations have been made. 

Messrs. J. and F. Howard, Bedford, show a 
sheaf binder, in which various improvements have 
been made in the binding mechanism. To insure 
that small sheaves shall not be turned out, the 
tripping is now done by one of the packers instead 
of by the compressing lever. The string is gripped 
between two wheels, one of which is grooved, the 
other running in the groove. The grooved wheel is 
notched at intervals around its periphery, and the 
string, laid in one of these notches, is carried for- 
ward by the rotation until it is held firmly between 
the two wheels. These wheels are driven by a 
wormwheel, and a screw on a shaft which is ac- 
tuated by bevel segments on the cam wheel. This 
arrangement gives a very tight grip, which is not 
liable to fail. 


THE ATTOCK BRIDGE. 
(Continued from page 494), 

Piers.—Each pier consists of eight wrought-iron 
columns connected by horizontal and diagonal cross 
bracing ; four of these columns are nearly vertical, 
while two up stream and two down stream are 
raking and act as struts to prevent overturning, as 
well as carrying a share of the load. Figs. 4 and 5 
show the elevations of a pier, and Figs. 6, 7, 8, 9, 
and 10 are details, see pages 492 and 493 ante. 
Each column is square in cross-section, and is 
built of four Lirons 5} in. by 5}in. by 2 in., 
and two plates 2ft. Gin. wide by fin. thick, two 
sides being solid plate, and two sides formed of 
short plates with spaces between which acted as 
manholes during rivetting, and will be so used as 
often as painting is required. 

The horizontal braces are at vertical intervals of 
23 ft., and the main plates and angle irons were in 
suitable lengths to bring the joints in the columns at 
similar intervals. The strutting columns join into the 
main columns in the upper tier just under the head 
of the pier. The method adopted in erecting was 
as follows: A 50ft. derrick was placed near the 
centre of the pier, and inclined towards the parti- 
cular column being operated on ; the 23 ft. lengths 
having been previously rivetted up were hoisted 
into place, and the cover plates temporarily fixed 
with bolts. The outside horizontal braces were 
then hoisted and bolted in place, followed by the 
interior horizontal braces, and lastly by the vertical 
diagonal bracing. This completed one tier, which 
was then completely rivetted. The derrick was 
now raised on to a platform laid on the uppermost 
tier of bracing, and the next lengths were lifted, 
the process being repeated until the pier was 
finished. The first shoe was set on the 6th of 
February, 1882, and the piers were all to full 
height by the end of May of the same year, although 
a sudden temporary rise of the river in March at 
one time threatened serious delay. 

The expediency of providing a material more 
elastic than masonry for the piers was fully con- 
firmed during the construction of this work. On 
the 31st of March, 1883, there was a sharper earth- 
quake shock than usual. It was found that the 
first span girders moved forwards and backwards 
on the pier head over lin. Unfortunately there 
were no means of measuring the movement on the 
higher piers, but from the accounts given by the 
workmen the movement must have been much 
greater. The expansion rollers of course allowed 
of this movement without causing any strain, but 
had not the expansion arrangement been quite 
clean and in good working order, considerable 
strain on the pier must have resulted. 

Staging.—While the piers were in progress mate- 
rials were being collected and prepared for the 
staging for erecting the girders. After several con- 
sultations and the preparation of drawings and 
models, it was finally decided to erect the two main 
spans on timber staging, and drawings were pre- 
pared and timber cut up for the work during the 
flood season of 1882. For the smaller spans no 
difficulty was anticipated or experienced, the bed 
of the river in these spans being dry for the greater 
part of the year, and a quantity of material, which 
had originally been procured for other works, was 
onhand. This material consisted in the tirst place 











of a number of wrought-iron cylinders 3 ft. in dia- 
meter and in 9 ft. lengths with angle-iron flanges 
designed for constructing temporary bridge piers 
during the Afghan campaign; and, second, of a 
quantity of standards made of angle iron with cross 
struts and bracing designed by Mr. G. L. Molesworth 
for staying for girders in localities where timber is 
scarce and consequently expensive. The amount 
of material of each of these kinds was limited, 
therefore both had to be used. Figs. 30 to 34 of 
our two-page plate show No. 5 span, in which both 
kinds were combined. The cylinders were used 
to construct standards equally spaced, and in this 
case the standards were at a distance of 41 ft. 7) in. 
centre to centre, which divided the smaller spans 
into six equal spaces, timber trusses being used 
to bridge over the intervals. Each standard was 
composed of two columns built up of the cylinders 
with angle-iron bracing and a wooden cap sill. 

The stagings for Nos. 1 and 2 spans were com- 
menced in April, 1882, masonry or concrete plinths 
being in each case built on the rock for the 
standards. These stagings were ready early in 
June, and the girders were in position by the end 
of July. During their erection one heavy flood 
occurred, and some heavy pieces of timber were 
washed against the groups of standards against 
No. 2 pier, but no damage resulted, wooden fen- 
ders having been erected in front of this group in 
anticipation of floods. The work on these two 
spans was purposely done slowly in order to keep 
a small gang of rivetters constantly employed 
during the flood season, who would thus thoroughly 
understand the work and the erection of the de- 
scription of girder used by the time the larger 
spans had to be put together. The staging for 
No. 5 span was similar to that in No. 2 span, and 
the materials for it were taken across the river 
early in October, and its erection commenced. 

For the two principal spans Nos. 3 and 4, a diffe- 
rent system had to be adopted. In these spans no 
intermediate supports could be erected as they 
carry the main channel of the river, and the velocity 
of the water at its lowest, exceeds five miles an hour 
in the third span, sweeping the rocky surface clean. 
The frequency also with which rafts of timber from 
the upper reaches pass, often without men to guide 
them, also large boats with produce, add to the 
dangers a staging with intermediate supports would 
have had toencounter. Moreover it was desirable 
that any staging should be practically clear of cold 
seasons minor floods, and should allow of a rise in 
the river of at least 30 ft. without causing any ma- 
terial obstruction to the waterway. 

Figs. 35 to 44 (the latter on page 543) show the 
staging for No. 3 span as erected, while the perspec- 
tive view on page 546 shows it in course of con- 
struction. It consisted of a series of long struts 
springing from a point near the baseof each pier 
and spreading out in a fan to support a horizontal 
beam of double whole timbers on which the plat- 
form was laid for erecting the girders. The 
corresponding struts in the up and down stream fans 
(which were 19 ft. apart centre to centre, the same 
distance as the girders) were connected by horizontal 
braces, each brace being a pair of half timbers bolted 
together with the struts between them, and with 
diagonal struts in the rectangle between each pair 
of horizontal bracings. At equal vertical distances 
of 12 ft. ledgers of half timbers in pairs connected 
all the main struts of each fan with each other and 
with the main column of the pier with which they 
were ‘in line, being clamped to the columns by 
heavy wrought-iron straps. The outer main struts 
were built up of whole timbers clamped together, 
commencing at the bottom with three, one of which 
eventually branched into a secondary strut. Simi- 
larly the vertical next the pier commenced with 
two whole timbers, and divided afterwards into 
two struts. At the level of each tier of ledgers 
above the fourth, counting from the bottom, sets of 
1-in. chain horizontal diagonal bracings were put in. 
These chains were drawn tight by ordinary wagon 
screw couplings, four hundred of which were got out 
from England specially for the work. 

The two outermost struts from opposite sides were 
connected at top by a beam of the same section 
being dropped in before the sill pieces were laid. 
This beam was 63 ft. long and of sal wood (the rest 
of the staging being deodar), and was trussed by 
three vertical struts 10 ft. deep with rods of 2 in. 
round iron forming a queen truss of 63 ft. span. 
When in place this trussed beam, together with the 
long struts which it connected, formed a gigantic 
strut aud straining beam truss under the sill pieces. 
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During erection and until the straining beams 
were in place each fan was tied back to the main 
column of the pier with which it was in line by the 
ledgers, which for the time had to bear a consider- 
able amount of tension. 

The timber, readily procurable on the Indus, 
does not exceed an average of 22 ft. in length, and 
the number of joints in the work was therefore 
very great. The stagings were built out from the 
piers piece by piece, beginning with the vertical 
struts next the piers, which were soon carried up 
to their full height. To facilitate the hoisting of 
the timbers into place two pairs of Manilla 
9 in. hawsers were stretched across each span, 
from the top of the 250 ft. completed girders 
at the shore ends and over a pyramid of sleepers 
placed on the top of the centre pier. From 
these hawsers tackles were suspended at convenient 
points as the work progressed. When the building 
out of the fan portions was completed, rails were 
laid on the sills, and two large temporary cranes 
made for the purpose were moved out to the ex- 
tremities. The 63 ft. trusses were then built on 
boats, were brought under the cranes, and were 
raised into place, the cast-iron angle sockets at the 
ends of the straining beams being dropped over the 
ends of the long struts, which were sprung back 
slightly to allow of this being done. When these 
were in place the sill piece was completed over the 
top and the platform laid on, a line of rails to 
the metre gauge being put upon it to bring out the 
girder material. These stagings proved very satis- 
factory ; levels were taken daily at several points 
during the time the girders were being built to test 
the stagings for settlement, and, notwithstanding 
the great number of joints, the maximum deflection 
of the platforms under the full weight of over 600 
tons (in addition to the weight of the staging itself), 
was only lj in. The stagings were by far the most 
difficult, as well as tedious, part of the work of the 
construction of the bridges. They were commenced 
on October 9, 1882, and the second one was not 
completed until the beginning of February, 1883. 
Much of this time, however, was lost by bad weather, 
for during high winds, which are very prevalent 
at Attock in the winter, it was unsafe to allow men 
to work in such high and exposed situations, when 
their hands and feet quickly become numbed by 
cold, and their power of doing effective work is re- 
duced to a minimum. As much as a week at a 
time was, on occasions, lost from this cause. 

(To be continued.) 








METALLURGICAL NOTES. 
Far.ty History or BessEMER WorK IN AMERICA. 

Two long papers were read on this subject at the 
New York meeting of the Society of Mechanical Mn- 
gineers. One, by Mr. W. F. Durfee, gave an account 
of the work done at Wyandotte, Michigan, where the 
first Bessemer steel was produced in America in Sep- 
tember, 1864. The paper is very amusing, and graphi- 
cally describes the many difficulties that had to be 
overcome, as well as the great amount of opposition 
and enmity from nearly every person of influence in 
Wyandotte, which did not by any means stop short at 
merely ‘‘moral ” opposition, but used physical as well. 
As usual in such cases, the opposition took at first the 
form of derision and contempt, a great local authority 
expressing the general feeling when he said ‘‘If that 
d——d Yankee expected to blow coldair through melted 
iron and not have it chill up, he must be a d——d fool.” 
However, success was reached, and the knowing ones 
were as much confounded in Michigan as they were in 
England. This other paper was by Mr. R. W. Hunt, 
ian dealt with the history of the original steel plant at 
Troy, where steel was produced by Bessemer process 
a few months later than at Wyandotte, viz., in Feb- 
ruary, 1865. The paper is very interesting, and details 
the difficulties encountered and the manner in which 
they were overcome by the late A. L. Holley. The 
record of the experiments and work done, quoted in 
this paper, consists partly of entries made by Holley 
himself. During the discussion that followed, an 
amusing anecdote was told as to the style of criticism 
and opposition encountered, and the style of person from 
whom it came, in the early days of the Bessemer pro- 
cess. A Mr. Himrod, a leading blast furnace man of 
Ohio, was of opinion that the outlay for a Bessemer 
plant in course of erection was vastly in excess of what 
was required for such a simple process. Pressed for 
his reasons for this opinion, he stated that it was 
really only a question of agitating the molten metal, 
and that this could be done by very much simpler 
means. He had gone into the matter, and had made 
experiments. Urged to ~- details, he at last said 
that he had borrowed a ladle from an adjoining works, 
had run pig-iron into it, and then had fastened a 





potato on the end of a rod and stuck it into the bath. 
The result, as he triumphantly stated, had been that 
‘*it had made a h—Ill of a balloo!” 


Ciapp AND GrifFiITH’s STATIONARY BESsEMER 
CONVERTER. 

At the meeting of the American Society of Mecha- 
nical Engineers, Mr. KR. W. Hunt made a very inte- 
resting statement concerning the use of the above 
converter at the works of Oliver Brothers and Phillips, 
of Pittsburg. The metal made in it is remarkably 
low in carbon, and possesses the important quality of 
welding very well, boiler tubes of very good quality 
having been made from it. In order to test the ques- 
tion to what extent the employment of a cinder-tap 
made it possible to use inferior pig, Mr. Hunt blew a 
mixture of 50 per cent. of a pig iron containing 0.9 per 
cent. of phosphorus, and 50 per cent. of average 
western Bessemer pig. The steel made contained 0.54 
per cent. of phosphorus, 0.0065 per cent. silicon, 0.08 
per cent. sulphur, and 0.12 per cent. carbon. It 
worked well and bent coldfdouble. Cast into a7 in. 
ingot, rolled into a billet, and then into a half-inch 
rod, a test showed a tensile strength of 74,000 lb., an 
elastic limit of 62,000 lb., an elongation of 25.25 per 
cent., and a reduction of area of 48 percent. One test 
was made from a sprue from the bottom of an ingot, 
rolled to a half-inch rod, and yielded a tensile strength 
of 78,000 lb., and an elongation of 28 per cent., results 
justly regarded as astonishing. These results con- 
firm the good accounts published in Europe in regard 
to the use of small converters for special work. It 
is, of course, well known that fixed converters have 
been used for decades in Sweden, to make a high 
quality of metal. But they had the drawback that 
blowing had to be continued till the metal was ready 
for tapping. The Clapp and Griffith converter is so 
arranged that the tuyeres can be practically closed 
by plugs at the end of the blow. The building in 
America of a number of four and five-ton con- 
verters during the past few years for the manufacture 
of steel for special purposes, is sufficient evidence 
of the drift of opinion among metallurgists. At one 
time the claim was made, on behalf of the open-hearth 
process, that it was impossible to produce in converters, 
in successive blows, a uniform metal as to contents of 
carbon, silicon, and manganese. The evidence of the 
past year, not only as regards the work of small con- 
verters, but also as to large ones, has disposed of this 
objection. The introduction of the Clapp and Grif- 
fith converter marks a further step in the same 
direction. The plant is so cheap and its capacity so 
small, that it places the Bessemer process within the 
reach of smaller works, and in this country it will find 
a wide field for a variety of purposes for which the 
puddling furnace has so far held hardly disputed 
sway. 

Works At MecHERNICH, GERMANY. 

One of the most interesting, as well as"most exten- 
sive, mining and smelting establishments in Europe, 
is situated at Mechernich, in the Eifel district, a 
journey of an hour and three quarters from Cologne 
by rail. Here are the works of the Mechernich Lead 
Company, whose yearly produce of refined lead is over 
25,000 tons, being very much more than is produced 
by any other single works. But it is not the large 
amount of metal turned out which gives interest to 
these works; it is the very low-grade material from 
which the lead is obtained, and the great bulk of rock 
which has to be handled in order to reach the above 
produce. This rock is a soft sandstone, in which is 
disseminated galena in fine grains and crystals. There 
are a few nodules of ore of larger size, and besides 
the galena, there occur also small quantities of car- 
bonate and molybdate of lead; but these are quite 
insignificant by comparison, practically the whole of 
the metal occurring as galena finely sprinkled through 
the light yellowish sandstone. The great amount of 
this sandstone that has to be worked may be judged 
from the fact that the usual average assay of the rock, 
as it goes to the dressing works, does not exceed 
3 per cent. of lead. Latterly, owing to the very low 
price of lead, it is understood that some of the lowest 
grade parts of the workings are being left, so that the 
average of the stone raised may assay a little higher, 
but with anything like a normal lead price 2} to 3 per 
cent. stone is worked. The property of the company 
extends for some two miles or so along a low ridge, 
which forms the outcrop of the lead-bearing sand- 
stone, which dips towards the north. The working 
is carried on partly by quarrying and partly by 
mining, there being two main points of operations, 
some distance apart, with a quarry and a mine at 
each point, the rock being got by open workings 
as far as the dip will allow, and then followed 
by mining. The quarries are on an enormous scale, 
working on many terraces with lines of tramway 
at several different levels. The blasting is carried on 
by means of electric shot-firing from a central station, 
and recently electric lighting has been successfully in- 
troduced for night working. A layer of red sandstone 
several yards in thickness has to be removed before 
coming to the lead-bearing yellow sandstone, and huge 
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waste heaps are being pushed out into the surround- 
ing country from the several dumping points to where 
this red sandstone is taken. The yellow sandstone, 
as quarried, is hauled away to the mouth of the neigh- 
bouring mine, right over which are erected the dress- 
ing works, in a building many stories high, each story 
smaller in area than the one below it, till the final one 
is just large enough for the ascending trucks of ore to 
be emptied out above the stone breakers, through 
which it is at once passed. The ore from the quarry, 
and that from the mine, are raised to this top story, 
and then pass down through a series of crushers, 
classifying cylinders, revolving sorting tables, &c., 
being deprived during the passage of a large amount 
of pebbles of all sizes, which contain no lead, and of 
pieces of worthless sandstone. The whole is finally 
reduced to powder and subjected to hydraulic dress- 
ing and concentration. The mechanical arrangements 
are very perfect, the great mass of material passing 
down through the several stories, and from one stage 
of the process to another, with a minimum of manual 
labour. The final result of this dressing of the ore is, 
that a portion of it is concentrated to 60 per cent. of 
lead, and goes direct to the smelting works; while 
another portion reaches only about 20 per cent of lead, 
and is taken away to another central dressing works, 
at which, together with a similar product from the 
other quarry and mine, it is further treated, and even- 
tually also concentrated to 60 per cent lead and sent 
to the smelting works. The ore as delivered to the 
smelting works is very pure indeed, and the working 
of itis very simple. It is calcined and agglomerated in 
large ‘‘ double-decked” furnaces, and is then smelted 
down in blast furnaces, with limestone and iron ore 
as fluxes, yielding a very soft lead containing a little 
over 7 oz. of silver per ton. The lead is desilverised 
by the zinc process. The company employ over 4000 
workmen, and have in use twenty-five full-sized loco- 
motives on twelve miles of railways. They have 
erected large stores for supplying necessaries to the 
men ; also flour mills, bakehouses, and alarge brewery, 
everything being sold at cost price to employés of the 
works. In spite of the ‘‘bad times,” which have 
fallen, perhaps, more severely on the lead trade than on 
any other metallurgical industry, this company’ con- 
tinues to pay a large dividend on its capital. There 
are some other works in the district operating on the 
same class of material, but they are comparatively 
small and unimportant. Water is scarce and has to 
be economised. At the large dressing works above 
described, elaborate arrangements are made for using 
it over and over again. The finalresidue of sand from 
the crushed sandstone is pumped out with the water 
from the last stage of the dressing process into settling 
tanks outside the buildings. The water, after clear- 
ing, is used again, and the sand hauled on to large 
waste heaps. Enormous quantities of this sand are 
accumulating, and together with the heaps of red 
sandstone from the quarries, give the country a very 
desolate appearance. And in windy weather a general 
state of grittiness sets in which renders a stay at 
Mechernich anything but pleasant. 


— 














STEAM TRAMWAYS. 

At the fourth meeting of the session of the Institution 
of Civil Engineers, on the 2nd of December, Sir J. W. 
Bazalgette, C.B., President, in the chair, the first paper 
read was on ‘‘ The Working of Tramways by Steam,” by 
the Hon. Richard Clere Parsons, B.A., B.C.E., Dublin, 
M. Inst. C.E. 

The author commenced by stating that very little success 
had attended the various efforts made from time to time 
to work passenger traffic with engines on ordinary macada- 
mised roads. He then proceeded to discuss the reasons 
why these efforts were not successful, and showed that 
the special privileges accorded to tramway companies b 
Act of Parliament, had enabled steam to be used wit 
advantage for the conveyance of passenger traffic along 
the streets of towns. The Board of Trade regulations 
were explained, and the manner in which they had of late 
been modified so as not to impose unreasonable hindrances 
to the use of steam, and at the same time to protect 
the public from danger. The author next described in 
detail the construction of the type of tramway engines 
which he considered to be most suitable to the require- 
ments of street traffic. The cylinders were placed as 
high as possible, to be raised out of the mud, and were 
readily accessible from the front, to permit of the cylinder 
cover and pistons being easily removed. The connecting 
rods worked directly on to the cranks on the trailing axle, 
and the four wheels were coupled as in ordinary loco- 
motives. He stated that many such engines had been 
constructed by Messrs. Kitson and Co., of Leeds, and 
were working satisfactorily in this country and abroad. 
Various methods for rendering the exhaust steam invisible 
were referred to, and it was shown that surface conden- 
sation was more satisfactory and more economical than 
superheating. Atmospheric condensers were described 
as of great value where water was expensive, and it 
was stated that considerable economy could be effected 
by their use. he construction of the brakes fitted 
to tramway engines was of considerable importance, 
as the safety of the public to a great extent depended 
upon their being both quick and powerful in action. 
Sand-boxes should also be provided so as to sand the 
rails both in front and rear of the engine, and they should 
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not e liable to hecome choked. On some tramways, 
espe ially abroad, the tramway engine and car had been 
combined, and amongst the best of this type was that de- 
signed by Mr. W. R. Rowan. The passenger car was 
supported upon two four-wheeled bogies. The engine acted 
as the leading bogie, which supported one-half of the car- 
riage whenempty ; and when loaded alarge portion of the 
weight ef the passengers was available to increase the ad- 
hesion of the engine wheels on the rails. The engine 
could be detached from the car in five minutes, and a 
fresh engine substituted in about the same time. The 
character of the permanent way, where steam was to be 
used, might be considered as only second in importance 
to that of the construction of the engine. At first it 
was too light, and difficulties were experienced in fitting 
the joints of the rails. It was contended that the line 
should be substantially laid, so as to avoid as much as 
possible frequent repairs, which were of a costly nature. 
In some localities this was especially necessary, as the wear 
and tear of the ordinary cart traffic, which generally made 
use of the tramway lines, were very heavy. Having 
explained in detail the construction both of a tramway 
engine and of a tramway, with a view to economy in 
working, the author proceeded to discuss what were the 
necessary expenses on an average line. As the result of 
experience where a frequent service was maintained, the 
cost of working the engines, including wages, fuel, oil, 
and repairs, was 2.28d. per mile run. The question of 
depreciation, both of the rolling stock and of the perma- 
nent way, was next discussed, and it was held that, both 
for the engines and the cars, an annual allowance for de- 
preciation at the rate of 10 per cent. would be sufficient, 
provided the ordinary repairs were paid for out of 
revenue. The depreciation on the line was taken at the 
rate of 3 per cent. per annum, which was laid aside to 
form a sinking fund, interest upon which was allowed to 
accumulate at the rate of 5 per cent., and in this way 
the cost of the line would be paid off in about twenty 
years. As the result of these computations, the total 
working expenses of a line, including all items of expen- 
diture, which were given in detail, amounted to 9.33d. 
per mile run. As a practicai rule, every surplus penny 
per mile run above the working expenses would give 
2.2 per cent. dividend to the shareholders, The author 
concluded by advocating the use of large cars and 
moderate fares as the best means of securing the largest 
receipts, and consequently of insuring good dividends to 
the shareholders, 

The second paper was on ‘‘ The Sydney Steam Tram- 
ways,” by Mr. Walter Shellshear, Assoc. M. Inst. C.E. 

In this communication the author observed that the 
system of steam tramways in operation in the city of 
Sydney, was perhaps the most advanced in the world. 
When it was decided to hold an International Exhibi- 
tion in Syndey in 1879, a Bill was passed through Parlia- 
ment empowering the Government to construct a tramway 
from the railway terminus at Redfern to within a few yards 
of the Exhibition gates. It wasresolved toadoptsteam as the 
motive powex, and four Baldwin 12-ton tramway motors 
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were ordered from Philadelphia, U.S., and eight bogie , 
double-decked cars, seated for 90 passengers, The per- | 
manent way was constructed on the longitudinal principle. | 
This line was 1 mile 45 chains in length, and its cost, | 
including rolling stock, was 22,2697. The convenience of | 
the system was so highly appreciated by the public, that | 
in a few months the construction of fifteen lines had been 
authorised by the Local Legislature. The author then 
traced the growth of the system, and stated that, at 


| the end of 1882, a length of 22 miles wag open, and that 


the capital expended, including rolling stock, machinery, 
and workshops, amounted to 412,561/. The number of 
passengers in that year reached 15,269,900, equal to 
986,400 per mile, and the earnings amounted to 8142/. per 
mile. The lines were laid to a gauge of 4 ft. 84 in. 
Difficulty was at first experienced with the permanent 
way from the rails being of insufficient strength to support 
the weight of the motors. The rails were of inferior 
quality, having been re-rolled from old_ railway metals. 
The tramways were now laid on a cross-sleeper road, with 
steel rails of the Vignoles type. The sleepers were rect- 
angular, laid on a 4 in. bed of Portland cement concrete. 
The roadway was formed of tarred bluestone. Where 
the street traffic was light the tarred bluestone roadway 
answered fairly well; but with heavy street traffic much 
difficulty was experienced in keeping the roadway up to 
the rail level. The author then described the rolling 
stock. Besides the Baldwin motors from Philadelphia, 
two engines had been supplied by Messsrs. Kitson and 
Co., of Leeds, and one engine by Messrs. Merryweather 
and Sons, of London. The Baldwin motors were 
saddle-tank locomotives, inclosed by cabs concealing 
the boilers and most of the machinery. No attempt 
had been made at condensing, but the engines were fitted 
with a chamber into which the exhaust steam passed, 
muffling the noise. Four different sizes of these engines 
were at work. The cylinders were horizontal, and, the 
working parts being well balanced, they travelled with re- 
markable smoothness. These motors had much to recom- 
mend them ; but the wear and tear on the dusty and sandy 
roads were by no means a small item of maintenance. Fifty- 
seven motors were in use in October, 1883. The Kitson 
motors were originally fitted with a system of condensing 
tubes, but these had been removed, as the steaming power 
of the boiler was thereby much reduced. The cylinders 
of the Kitson engines were inclined at a considerable angle, 
and, the gearing being somewhat heavy, they did not run 
so smoothly as the Baldwin motors. The Government 
were having some experimental steam cars constructed in 
Philadelphia, in which an ordinary tramcar and motor 
werecombined. All the cars were built on the American 
bogie principle. They were mostly double-decked, with a 
roof over the upper deck ; the lower deck was divided into 
compartments with ten seats in each compartment. The 
rolling stock was fitted with vacuum brakes, as well as 
with powerful hand brakes. Of the stock of eighty- 
one cars and five bogie trucks at the end of 1882, all 
but eight cars had been manufactured by local firms. 


| last. 





Extensive workshops had been erected, including a 
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tramcar shed and a motor running shed, each 400 ft. long. 
Some idea of the magnitude of the service might be 
afforded from the fact that, along one street in Sydney, 
973 trams passed daily, and on public holidays this 
number was considerably exceeded. ‘The author contended 
that, for steam tramways, the greatest attention was 
necessary in the design of the permanent way, that a sub- 


| stantial rail, thoroughly well supported, was essential to 


economy, and that it was advisable tu have the streets 
well paved, in order to reduce the amount of grit on the 
road, and thus diminish the wear and tear of the locomo- 
tives. The satisfactory results achieved on the Sydney 
tramways seemed to show that horse traction must yield 
to mechanical power. In an appendix the author gave a 
tabular statement of the gross earnings, the working ex- 
penditure, and the net earnings of all the lines in opera- 
tion during the years 1880 to 1882 inclusive. 





METROPOLITAN SEWAGE DISCHARGE. 

THE second and final report of the Royal Commission 
on Metropolitan Sewage Discharge was issued on Tuesday 
We shall in an early issue deal with the report, but 
meanwhile we subjoin the summary which the Commis- 
sioners give at the end of their report, of their conclusions 
and recommendations : 

Our opinion of the evils described in our first report, as 
resulting from the present system under which sewage is 
discharged into the ‘Thames by the Metropolitan Board of 
Works, is much strengthened, and we believe these evils 
imperatively demand a prompt remedy. We are of opinion 
that it is neither necessary nor justitiable to discharge the 
sewage of the metropolis in its crude state into any part 
of the Thames. We are of opinion that some process of de- 
position or precipitation should be used to separate the 
solid from the liquid portions of the sewage. Such process 
may beconveniently and speedily applied at the two pre- 
sent main outfalls. The solid matter deposited as sludge, 
can be applied to the raising of low-lying lands, or burnt, 
or dug into land, or carried away to sea. The entire pro- 
cesses of precipitation and dealing with the sludge can be, 
and must be, effected without substantial nuisance to the 
neighbourhoods where they are carried on. The liquid por- 
tion of the sewage, remaining after the precipitation of the 
solids, may, as a preliminary and temporary measure, be 
suffered to escape into the river. Its discharge should be 
rigorous’7 limited to the period between high water and 
half ebb of each tide, and the top of the discharging 
orifice should be not less than 6 ft. below low water of 
the lowest equinoctial spring tides. By this means much 
of the existing evil will be abated. But we believe that the 
liquid, so separated, would not be sufficiently free from 
noxious matters to allow of its being discharged at the pre} 
sent outfalls as a permanent measure. It would require 
further purification, and this, according to the present 
state of knowledge, can only be done effectually by its 
application to land. In the case of the metropolis, the best 
method of applying the liquid to land, with a view to its 
purification, would be by intermittent filtration. We have 
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reason to believe that sufficient land, of a quality suitable 
for this purpose, exists within a convenient distance of the 
northern outfall. The liquid portion of the sewage would 
be pumped up to this land from the separating works, and, 
after filtration, would be conducted to the river. We do 
not know whether suitable land in sufficient quantity can 
be found in convenient positions near the southern outfall. 


If not, the liquid must be conveyed across to the north | 


side by a conduit under the river. If suitable land, in suffi- 
cient quantity, and at reasonable cost, cannot be procured 
near the present outfalls, we recommend that the sewer 


liquid, after separation from the solids, be carried down | 


to a lower point of the river, at least as low as Hole 
Haven, where it may be discharged. 
also be advisable that the liquid from the southern 
sewage should be taken across the river, and the whole 
conveyed down the northern side. It may be found that 
the separating process can be effected more conveniently 


at the new than at the present outfalls ; this will depend | 


on various considerations of cost and otherwise. If the 
outfalls are removed further down the river, the main 
conduit or conduits may, if thought desirable, be made 





In this case it will | 


| of sufficient capacity to include a general extension of 


the drainage tothe whole of the districts round London, 
as recommended by Sir Joseph Bazalgette and Mr. 
Baldwin Latham. In new drainage works, the sewage 
should be, as far as possible, separated from the rainfall. 








TREVITHICK’S ENGINE. 

To THE EpiTor OF ENGINEERING. 
Srr,—Judging from the protracted and voluminous cor- 
respondence which has appeared in the columns of your 
contemporary The Engineer, there is a large body of 
readers deeply interested in the early history of the steam 
engine, as applied to locomotion. Your excellent little 
article and illustrations of one of Trevithick’s high-pres- 
sure engines rescued from decay by the enterprising loco- 
motive superintendent of the London and North-Western 
| Railway, comes at an opportune time, if only to divert our 
minds from the contradictory and positive assertions of 
opposite “‘ facts,” so manifest in the correspondence alluded | 
to. I should be loth to initiate a controversy, probably | 
as difficult to clear up as the history of the real ‘‘ Rocket,” | 


yet it is not beyond the bounds of probability that there 
may be some interest awakened by an inquiry into the 
true position of locomotive science in Trevithick’s time, 
or about the period you name in your article, 7.¢., 1804, 
for there are many points or questions of interest common 
to both; for instance, one might ask, ‘‘ What is there 
marvellous in Hackworth putting a return flue into the 


| boiler of the Royal George in 1827-9, if Trevithick had 


done the same thing in 1804-6?” It would also be inte- 
resting to learn Mr. Webb’s authority for so reconstruct- 
ing the relics “‘ he found ona scrap heap” into a stationary 
engine; are they not more likely to have belonged to a 
locomotive ? 

I know I have seen somewhere a drawing said to have 
emanated from Trevithick, which showed a somewhat 


| similar arrangement applied to a locomotive, and I believe 
| one of his patent specifications describes such an engine 


and four-way cock, &c., as applied to a carriage for 
running on the roads. In fact, when I heard some time 
ago that the respected locomotive superintendent of the 
London and North-Western Railway had made a find of 
some Trevithick relics, I fully anticipated the restoration 
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of an ancient locomotive at the Crewe Works ; your 
article and the illustrations in your issue of the 21st ult. 
have dispelled that illusion. 

It is not that I seek to disparage Mr. Webb’s efforts ; on 
the contrary, they stand in honourable contrast to a 
public department whose very plea for existence is that 
it should perform such duties as thus rescuing from decay 
the evidences of mechanical invention or genius of bygone 
days. Some years ago I saw lying just outside of the 
Patent Office Museum at South Kensington, some very 
similar relics to those which fell into Mr. Webb’s hands ; 
there were, I remember, the cast-iron shell of the boiler 
with the cylinder in it, the four-way cock, crosshead, 
guide-bars, stays, and front plate of boiler, ‘* with return 
flue,” amongst them. Making a mental note of it at the 
time, and visiting the spot many months after, I found 
the guide-bars and stays conspicuous by their absence ; 
those parts for which a “‘ place” had been found, were 
stuck together somehow and placed in a corner with a 
label on, directing visitors to certain letters patent. 
Upon reference to these, I found that those parts which 
are described in the specification had been put out of the 
way of examination; and those portions of the exhibit, 
neither described nor shown in the letters patent, were 
put prominently forward to the front, and the whole 
thing gave evidence of utter incapacity and imapprecia- 
tiveness somewhere. 

My object is not to injure any one, but simply to give 
utterance to a very generally felt pain at the neglect or 
indifference of those appointed to perform these public 
services, a neglect which is brought out in such a strik- 
ing manner, when from time to time (as in this case) we 
find independent and enterprising gentlemen setting such 
an excellent example. 

It may be we shall be told there are no funds for the 
purpose, and that there is less need for it to be done at the 
public expense if private gentlemen do it at their own 
cost, and a thousand other characteristic and effete excuses 
will be offered ; but surely in this case sufficient brains 
and money could have been found to direct the construc- 
tion of the few ‘‘ missing links,” in what I believe if it had 
been energetically investigated would have turned out to 
have been a high-pressure steam locomotive or —- 
constructed long before the name of ‘‘ Rocket” was thought 
of, and it might have been placed in a position to be seen 
by thousands who can never hope to see Mr. Webb’s at 
Crewe. However, we have to thank him for the rescue 
and you for the picture of it, and I for one shall be glad 
to learn through your columns the information inciden- 
tally asked for in a former part of this letter, as to 
where the drawings or authority exist under which 
Mr. Webb has reconstructed the old engine as a stationary 
one, 





Yours truly, 
OBSERVER. 





AWARDS FOR VENTILATORS AT THE 


HEALTH EXHIBITION. 
To THE EDITOR OF ENGINEERING. 

Srr,—We observe in several contemporaries that our 
statements with respect to the non-invitation of certain 
exhibitors of ventilators to the testing, and the farcical 
nature of the tests, are fully corroborated by other exhi- 
bitors who were also not invited to the tests. On the face 
of this, how can it be asserted, as it is, that all were 
invited ? 

The more light that is thrown on this matter shows 
but all the more conclusively that there has been 
mismanagement somewhere, and it is only right, see- 
ing that this is a public matter, that the public 
should know who is responsible for it, and also that 
measures should be promptly taken to secure the 
rectification of the error which has been committed, 
otherwise a lasting reproach will not only rest upon the 
conduct of Jury 10 and their testing engineer, but upon 
the Health Exhibition itself. 

As showing the opinion of the press on the matter, we 
beg to give an extract from a lengthy “‘ leader” which 
appears in acontemporary. ‘‘ In view of the remarks of 
Messrs. Boyle and Son, published in our present issue, it 
would appear that some strange mismanagement has 
overtaken the fury which decided the ‘ ventilation’ 
awards at the Health Exhibition. If as Messrs. Boyle 
say, their well-known ventilators were not included 
in the list of apparatus tested, and if their positon, as 
competing exhibitors, has thus been practically ignored, 
we certainly feel entitled, in the interests of ‘fair play 
and no favour’ to ask for an explanation of these 
anomalies. 

‘* We approve of the demand of Messrs. Boyle, not only 
on account of the alleged grievance of that firm alone, 
but of all other firms who have competed in the section 
alluded to, whether they have received awards or not. 
No firm of inventors can have the slightest satisfaction 
in receiving any award, the fairness and impartiality of 
which can be called in question. We are certain, there- 
fore, that we only re-echo public sentiment and profes- 
sional opinion, when we ask thatzsuch a matter as that to 
which attention is being directed should be fully investi- 
gated. If exhibitions and their juries do not obtain the 
confidence of the public, the mainstay of these institu- 
tions is at once sapped and destroyed.” : 

A correspondent who signs himself “‘ An Architect,” 
says, ‘‘ It is to be regretted that gentlemen more practi- 
cally scientific were not appointed to adjudicate on venti- 
lators at the Health Exhibition.” And he asks, referring 
to the tests, ‘‘ Could any greater farce in the name of 
science, be enacted?’ All that we can say in reply to this 
query is, ‘‘ time will show.” 

Yours, &c., 
Rosert Boy.e AnD Son. 

64, Holborn Viaduct, December 1, 1884. 








ROYAL INDIAN ENGINEERING COLLEGE. 
To THE EpiToR oF ENGINEERING. 

Srr,—It would be impossible to state more concisely the 
case against the Cooper Hill College than is done by Pro- 
fessor Shaw in your aoa of the 21st instant, but it may 
encourage those who hesitate to accept his conclusions, to 
point out through such an impartial organ as ENGINEER- 
ING how fully British India hee been supplied with civil 
servants ever since the abolition of Haileybury College, 
which the Honourable East India Company established in 
place of their seminary at the Castle, Hertford, purposely 
to train their “ writers,” as the young fortunates were then 
styled. That good and often almost perfect civil and 
military officials were turned out at John Company’s pet 
scholastic institutions of Haileybury and Addiscombe, no 
one who knows the history of our administration since 
1805 up to the political extinction of the great company, 
will gainsay, but there was an evil engendered in both, 
viz., a clannishness or family touch, which in too many 
cases prevented impartial estimates of public wants being 
formed by men who rarely even consulted native or non- 
official opinion, or gauged popular feeling by the indepen- 
dent press ; I need not go further back than point to the 
lamentable mistakes made shortly before the so-called 
mutiny or great rebellion. 

I do not say that the Indian official is less of an anti- 
progressist now than he then was, but he will and must 
become so with such governors-general as Lord Ripon, 
backed by a reformed Parliament here, in which it is to 
a natives of India, as well as of the British Colonies, 
will sit. 

This pseudo esprit de corps has unfortunately been 
fostered in the Cooper’s Hill College, as engineering in 
India during the past few years shows, and as one who 
believes that the British Empire is for all its subjects, 
I rejoice that the excessive cost, and small utility to 
India of this educational mistake, has appeared in EN- 
GINEERING, and hope that the Secretary of State for India 
will not ignore the matter, for at present that great depen- 
dency is weighed down by an officialdom, which looks on 
that great national trust as created solely for itself and 
its family. 

T an, Sir, yours truly, 
H. SomMERSET MACKENZIE, 

London, November 27, 1884. 





RAILWAY BRAKES. 
To THE EpITOR OF ENGINEERING. 

Srr,—I am very much surprised that the letter on 
**Pressure or Vacuum Brakes,” published in your issue 
of November 28, has been allowed to go, so far, un- 
answered, but I shall feel obliged if you can spare me a 
few lines to call attention to one or two points, which if 
not contradicted, might be calculated to mislead. 

The writer takes for granted that compulsory legisla- 
tion must necessarily stereotype a certain form of brake. 
Now this is not the case at all. The great object of com- 
pulsory legislation would be to insure the safety of the 
public, by preventing the use of dangerous brakes and the 
compulsory adoption of brakes which should fulfil certain 
conditions at least. But the choice of the brake fulfilling 
these conditions at /east, and as many more as the com- 
pany might think fit, could be left for the railway com- 
pany to decide upon. Then there would be every ‘‘rea- 
sonable chance of brake patents being tried, adopted, and 
paid for,” which would by no means put a stop to compe- 
tition, but the contrary. 

The writer above referred to also states that “‘ scientifi- 
cally and theoretically it will be admitted that pressure 
and a vacuum are susceptible of the same degree and 
efficiency of control ;”’ but this point has already been 
most ably answered and disproved in your columns. 

I an, Sir, yours faithfully, 

December 8, 1884. H.W. T. 








THE IRON AND METAL TRADES IN 
ITALY. 
To THE EprToR OF ENGINEERING. 

Srr,—Some information on the present state of the 
iron, metal, and allied trades with Italy may interest 
your readers, 

From a comparatively early period in modern history, 
Italian thinkers held very sound views on political eco- 
nomy, and many of the —. subsequently developed 
by Adam Smith and his school, had been foreshadowed by 
Italian writers. These traditions were handed down 
through the times when even theoretical studies were 
barely tolerated. Later, when the moment of emanci- 
pation arrived, there is no doubt that the leaders of the 

ople—the men who made Italy—such as Cavour, 
Sella and Minghetti, were staunch freetraders. Still, 
their good intentions were overridden by fina::cial neces- 
sities, and it could be remarked of Italy, that whereas 
free trade found there most enthusiastic advocates, some- 
how or other their practice always tended to the opposite 
direction. 

The Conservatives were driven from power in 1876, 
but the advanced Liberals who succeeded them, have 
proved still more decided protectionists. It is fair to say 
that political and social considerations, besides merely 
commercial views, have combined towards this result, 
The abolition of religious orders, the reduced state of the 
Church, the impoverishment of the propertied classes, 
made it imperative to find new openings for labour. As 
neither party in the State consider it advisable that any 
portion of the community should suffer in homage to the 
principles of free trade, all are agreed that every effort 
shall be made to promote the employment of native 
labour, rather than the importation of foreign commodities. 
The Milan Exhibition of 1881 much favoured these views, 
it being shown that home industry was, in many articles, 








nearly able to compete with foreign rivals. The Exhi- 
bition at Turin last summer further confirmed these ideas, 
and it is now a recognised maxim that the development 
of national industry and the fostering of native labour, 
shall bea leading object of the national policy. 

Much is being done in that direction. I visited a short 
time ago iron works at Piombino, where the labour is to a 
oy extent supplied from a neighbouring convict prison. 
The Government farm out the prisoners for one franc, 
say 10d. a day, to cover food and clothing, and as each 
man receives for himself an additional 5d. per day of ten 
hours’ work, all are anxious to be selected for employment, 
and better behaved gangs of workers could not be found, 
It is needless to add that in spite of general depression, 
these iron works are giving handsome dividends to their 
shareholders, while supplying home consumption at lower 
prices than English or Belgian iron. 

Another company possessing large works in central 
Italy, had such confidence in the prospects of their home 
trade that they did not hesitate at working up a stock of 
12,000 tons of bars. This boldness may answer or not, but 
meanwhile Italian dealers will not be tempted to place 
orders abroad. 

Excepting the making of rails, which Italian capitalists 
have been too wary to undertake, almost everything 
wanted for railways or tramways is now made in the 
country. The rule with the Government departments is, 
that when an article can be had of native manufacture, 
it shall be preferred, if not more than 5 per cent. dearer 
than the foreign importation duty paid. 

And any foreign contractor who in spite of this secures 
a contract, will meet with small mercy should any fault be 
found in his goods. 

The trials of armour plates recently made at Spezia 
were primarily intended to determine the relative merits 
of the Sheffield compound plate as compared with the 
Creusét solid steel. But ultimately they have served to 
settle which system shall be adopted in the new steel 
works to be established at Terni. These have obtained a 
contract for the supply of 12,000 tons at the price of 80/. 

er ton, a ples tens © portion ef the cost being advanced 
y Government in order to facilitate the purchase of plant 
and material. 

Another running contract has been granted to an es- 
tablishment near Genoa for 15,000 tons of Siemens steel 
plates and angles for shipbuilding. Prices to be regulated 
on foreign markets, plus cost of carriage and import 
duties. This clearly secures a handsome margin to the 
Italian manufacturer. Further facts could be quoted, but 
these are sufficient to account for the increasing difficulty 
of trade with Italy. Yours faithfully, 

December 8, 1884. ©.'C. 


TRAIN LIGHTING BY ELECTRICITY. 

To THE EpiTor OF ENGINEERING. 
: Srr,—I am glad to see, in a current number of your 
journal, {a notice of the experiments which are being 
carried out by the Great Eastern Railway, and I trust, 
Sir, that you, who have done so much to keep the great 
‘* brake” question before the public, will take every oppor- 
tunity of reminding us that railway carriages can be much 
better and more cheaply lighted than they now are either 
by oil or by gas. 

As you have thought well to refer to the trials which 
took place about a yearago on the District Railway, 
perhaps I may be permitted to state once again that the 
plan of putting machinery of any kind into a van was not 
recommended by me, and that I have always advocated 
the use of a separate engine placed on the locomotive, 
an arrangement which Mr. Woodley was not inclined to 
adopt when he first went into the matter. This is the 
only practicable scheme for lighting trains on a large scale, 
and the sentimental objections at present raised to the 
lights being extinguished, whenever it may be necessar 
to disconnect the locomotive engine, ought not to er 
with those who know from experience that it makes 
little or no difference in well-lighted stations whether the 
carriage lamps are lighted or not ; at any rate, secondary 
batteries are not yet perfect enough, nor cheap enough, 
to allow of their being placed under the seats of every 
carriage, and, until they are, there is no probability of 
their being employed to any great extent, except by in- 
ventors of systems which, as I have shown elsewhere, are 
of noearthly use without them. 

Ihave no pecuniary interest in any of the methods 
hitherto proposed, so there can be no harm in my calling 
attention to the fact that the cost of fitting up a long 
train and its locomotive with electric light machinery is 
but half that of putting in gas apparatus, and also that, 
by the evaporation of about 200 lb. of water, fifty incan- 
descent lamps, of 20 candle-power each, may be kept 
lighted for one hour; but when I tell you, Sir, that I 
have come across railway people who did not even know 
that ‘‘the weight of water had anything to do with the 
question,” you will understand why I am so anxious to 
secure your help, Faithfully yours, 

W. H. Massey, 

Twyford, Berks, December 6, 1884. 














SECONDARY BATTERIES. 
To THE EpiTor OF ENGINEERING. 

Srr,—Mr. Sellon’s letter, of the 24th ult., escaped our 
notice until it was too late for a reply to reach you in 
time for last week’s issue. However, we are pleased to 
see that an unknown friend has taken our part. 

Mr. Sellon appears to have quite forgotten our letter to 
the Electrician of the 26th of January last, in reply to one 
from the Electric Power Storage Company, to which we 
beg to refer him, and we hardly need add any more than 
is there stated. 

The effect of nitric acid in hastening the formation of 
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Planté batteries was not known until the year 1882, 
although Mr. Planté himself had devoted a great part of 
his life to the subject, and had at various times tried 
several chemical processes long before the date of Mr. 
Sellon’s patent. ; : 
The effect of nitric acid is, perhaps, best described in 
Planté’s specification of his patent of 1882, It runs as 
follows : ‘‘ The chemical action is not limited to the mere 
surfaces of the sheets, but penetrates into the interior of the 
metal, creating new interstices, enlarging the already ex- 
isting natural pores, and consequently facilitating the 
ulterior electco-chemical action produced by the primary 
~urrent.” 
‘ We quite agree with Mr. Sellon that an accurate know- 
ledge of the early history of secondary batteries is de- 
sirable, but we fail to see in what way he advanced the 
science by the matter contained in his specification, as 
published in his letter to you of the 24th ult. ; and, 
although it was at one time thought that Faure had im- 
proved upon the Planté battery, the results obtained do 
not contirm that opinion, Planté’s own discoveries being, 
as yet, unsurpassed, 








Yours faithfully, 
ELWELL-PArKER, Limited. 
Per P. BeEprorp ELWELL, 
Commercial-road, Wolverhampton, 
December 10, 1884, 


THE STATE OF THE NAVY—SHIPBUILDING 
CONTRACTS. 
To THE EpiTor oF ENGINEERING. 

S:r,—In the opinion of the writer much of the delay 
and expense attending work for the English Admiralty, 
is due to the ripening of a system which was some years 
ago put in force when the higher culture of marine engineers 
and shipbuilders was taken in hand; prominent Admi- 
ralty officers acting as sponsors on the occasion that the 
School of Naval Architecture and Marine Engineering 
was started. 

It is not the wish of the writer to say anything against 
that excellent institution or its successor at Greenwich, 
where, no doubt, the course of study is all that can be de- 
sired, but there does seem a tendency to introduce an 
amount of paper theory which is quite opposed to that 
practical spirit which has made English rn, famous. 

No doubt many practical men are somewhat behind in 
matters requiring abstract treatment, but whether their 
places are better supplied by men fresh from college is 
open to question. 

No amount of book learning will inspire that grasp of 
useful detail that is to be acquired by a few years’ drill in 
a shipyard, and it is rather annoying to find large portions 
of work condemned by men who have never had an adze 
or hammer and chisel in their hands, except to the dis- 
advantage of these tools. 

The key to advancement in the Government. service 
would seem to be success at college and attendance at 
public meetings. Most busy men seem able hardly to 
spare the time for this sort of thing, but Admiralty 
officials seem able to do their own work and also to direct 
that of others. both in private and public. 

Much has been said about specifications. Could you 
obtain one relating to some recent ship and publish the 
important paragraphs ? Yours truly, 

Duplex. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Hull Coal Trade.—The coal brought to Hull during 
the month of November was 108,896 tons, against 115,816 
tons in the same month last year, the decrease being 
6920 tons. There arrived by river 51,144 tons, and by 
rail 57,752 tons. The total entries of coal to the end of 
November, for the current year, were 1,210,728 tons, 
against 1,247,728 tons last year, the decrease being 37,000 
tons. Messrs. Thomas Wilson and Co. have represented 
that, as the coal inspectorship is now vacant, they con- 
sider the present a favourable opportunity of terminating 
the tax on the coal trade. It is, they say, a tax from 
which they get no return or benefit. ‘The matter is under 
the consideration of the Hull Chamber of Commerce and 
Shipping. They have resolved to recommend for the 
consideration of the Coal Committee of the Corporation 
that all firms purchasing coal direct from the collieries 
for their own use and consumption on board of steamers. 
should be exempt from the coal inspection tax. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the market was 
again flat and prices were tending lower. The unfavour- 
able Board of Trade returns and the — of the 
holidays together with the falling off in shipments from 
the Tees have had a depressing influence, and as the re- 
quirements of most buyers have been supplied during 
the past few weeks, there is a strong disposition to wait 
for lower terms before purchasing again. No. 3 g.m.b., 
f.o.b. Tees for prompt shipment is offering at 36s. per ton, 
but only small lots are changing hands even at this con- 
cession in price. The exports of pig iron from Middles- 
brough to date this month, are 19,800 tons, and they have 
chiefly been to Scotland. Last month to corresponding 
date the total was 18,000 tons. Hematite pig iron is a trifle 
easier at 448. 6d. for Nos. 1, 2, and 3 f.o.b. west coast 
ports. In the manufactured iron trade dulness still pre- 
vails and the mills continue to work short time. Ship 
plates are quoted 4/. 17s. 6d. to 5/. per ton and angles 
41. 12s. 6d. less 24 per cent. at works. 


The Steel Trade.—The steel trade is much more active 








now than it was a few months ago, but it is far from 
being anything like fully employed. The steel rail mills 
are very short of work, but it is reported that prospects 
are better. 


Shipbuilding and Engineering.—Towards the close of 
the month the shipbuilders’ returns, showing the number 
of vessels built in the North of England, will be published. 
It is known that they will show a great falling off in this 
important industry during the year. That is a fact that 
has been too severely realised to be easily forgotten. The 

eat point of interest is the prospect in the po future. As 

ar as can be ascertained, at present, the builders are very 
badly off for work, and find it most difficult to secure 
orders. It is, however, believed that there will not be a 
more favourable time to negotiate contracts than that of 
the close and the beginning of the year, and that before 
the spring many of the shipyards will be better employed 
than was expected. There is nothing new in engineering 


Wages in the Shipbuilding Trade.—The employers at 
the Hartlepools, Stockton, and Middlesbrough, with the 
exception of the firm of Messrs. R. Dixon and Co., of 
Middlesbrough, one of the largest in the trade, have 
given notice of a 7} per cent. reduction in wages, to take 
effect after the New Year holidays. The men are opposed 
to a further reduction, and contend that they have had 
174 per cent. taken off their wages this year. 


A Big Gasholder.—It is stated that Messrs. Ashmore 
and While, of Stockton, have entered into a contract to 
supply one of the metropolitan gas companies with the 
largest gasholder in the world. The holder is to be 180 ft. 
high, and is to have a capacity of 8,000,000 cubic feet. 


The Coal and Coke Trades.—There is a steady demand 
for all kinds of fuel, and prices are unaltered. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was flat on Thursday, and prices fell 24d. per ton. Trans- 
actions took place during the forenoon at 42s. 114d. down 
to 42s. 10d. cash, also at 43s. 1d. and 43s. one month; 
and at the close of the market there were sellers at 
42s. 10d. cash and 43s. one month, with buyers at 4d. 
lower per ton. In the afternoon business was transacted 
at 42s. 10s. down to 42s, 8d. cash, the market closing with 
buyers at 42s. 8d. cash and 42s. 7 one month, and 
sellers asking 4d. more per ton. Friday’s market was 
likewise flat, and iron further receded in price 1d. per ton, 
the decline over the week being being 3}d. per ton. Dur- 
ing the forenoon there were transactions at 42s. 9d. and 
42s. = cash, and the closing quotations were sellers at 
42s. 9d. cash and 42s. 104d. one month, with buyers at 4d. 
per ton lower. In the afternoon the closing rates were 
sellers at 42s. 74d. cash, and buyers offering 4d. per ton 
ton under. Flatness was also the rule in Monday’s 
market. Business was reported in the forenoon at 
42s. 6d. down to 42s. 44d. cash, also at 42s. 64d., 
42s. 7d. and 42s. 6d. one month, with sellers at the close 
at 42s. 4$d. cash and 42s. 6d. one month, and buyers 4d. 
lower per ton. Down to 42s. 4d. cash was accepted in the 
afternoon, and at the close buyers were offering 42s. 44d. 
cash, with sellers asking 4d. per ton higher. Yesterday’s 
market was firmer, and there was a recovery of the 24d. 
lost on the previous day. In the morning business was 
done at 42s, 5d. up to 42s. 64d. cash, also at 42s. 7d. up to 
42s, 8d. one month, and buyers at the close were offering 
42s. 6d. cash and 42s. 74d. one month, with sellers near. 
The quotations in the afternoon ranged from 42s. 6d. to 
42s. 74d. cash, and from 42s. 8d. to 42s. 9d. one month, 
the close being sellers at the top quotations, with buyers 
at 42s. 7d. cash. There were transactions this forenoon 
at 42s. 7d. down to 42s, 2}d. cash, and at 42s. 84d. down 
to 42s. 5d. one month, the close being sellers at 42s. 3d. 
cash and 42s, 5d. one month, with buyers offering 4d. per 
ton under. In the afternoon transactions were reported 
at 42s. 2d. to 42s. 3d. cash, and at 42s. 44d. one 
month, and subsequently sellers were asking the top 
quotations, with buyers at 4d. per ton lower. The 
market remains in the same unsettled position that has 
formerly been reported, owing to the suspicious 
feelings which still hold possession of the minds of so 


(many operators. In consequence of the extreme 


depression that exists people will not buy, and they are 
afraid to sell, at least until warrants circulate more 
freely. Some dealers, however, still show a disposition to 
oversell, but the stock of warrants is so firmly held that 
this is done with the utmost caution. General trade con- 
tinues to be extremely dull ; indeed it appears to be 
rather worse than it has been at any former stage of the 
present crisis, and at the moment there is no immediate 
prospect of any improvement. Shipping iron is very flat. 
Some decided reductions have been made in prices, which 
it is hoped will encourage buyers. The number of blast 
furnaces in actual operation remains at 93, as last week. 
A year ago there were 103 blowing. Last week’s ship- 
ments of pig iron were abnormally low, amounting only 
to 4722 tons, as compared with 6540 tons in the preceding 
week, and 8274 tons in the corresponding week of last 
year. The largest amounts were 800 tons to the United 
States, 1085 tons tu Italy, and 530 tons to Holland. 
None was despatched to , ( Canada, India, China, 
or Japan. he stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood yesterday afternoon 
at 579,493 tons, ascompared with 579,669 tons yesterday 
week, showing a decrease of 176 tons over the week. 


Great Drop in the Price of Special Brands of Pig Iron. 
—Some anxiety was occasioned in Glasgow iron circles 
last Thursday afternoon, by an announcement that a re- 
duction of 2s. 6d. per ton was to be made by Messrs 
Baird and Co., of Gartsherrie, on the price of their No. 1 
and No. 3 brands of pig iron—viz., to 52s, 6d. and 47s. 6d. 





respectively per ton. Such a serious reduction, and at a 
time when the price of pig iron is said to be below pay- 
ing point, indicates something more than rivalry for 
orders. For some time past the complaint has been that 
there is an over production of iron, considering the heavy 
stocks—something like nine months’ consumption. At- 
tempts have been made to get a general reduction in the 
number of furnaces in blast, but these have failed, and 
although most of the ironmasters have an understood 
arrangement as to their production, others have been 
acting independently, and stocks have had a compara- 
tively trifling reduction. What the result of this step 
on the part of the Gartsherrie firm may be it is difficult 
tosay. It has been announced that one of the smaller 
iron works will be stopped, and it is feared that others 
will be forced either to stop altogether, or to blow out 
some of their furnaces. The Coltness Iron Company 
have followed the example set by Messrs. Baird and Co., 
by lowering their prices 2s. per ton. 


Trade on the Clyde.—No further progress has been made 
towards a satisfactory solution of the wages difficulty 
between Mr. Pearce and the ironworkers in Fairfield 
Shipbuilding Yard, partly on account of the fact, it is 
said, of Mr. Pearce never having returned from London, 
where he is understood to be looking after Admiralty 
orders. Large bodies of workmen have been paid off 
lately from that and some other yards, but at Messrs. 
Caird and Co.’s yard, Greenock, a number of workmen 
have been put on full time laying the keel and setting the 
frames of a new 5000-ton prt steamer for the Peninsular 
and Oriental Steam Navigation Company. Messrs. 
Russell and Go., Port-Glasgow and Greenock, are about to 
make a reduction of 6d. per 100 rivets on the hull of a new 
vessel which is to be laid down. It is yet to be seen how 
the proposed reduction will be taken by the workmen. 
Messrs. D. and W. Henderson and Co., Meadowside 
Shipyard, Partick, have just concluded an order to build 
a splendid steam yacht for Mr. N. B. Stewart, of 
Wemyss Bay. She is to be a vessel of 800 tons, 215 ft. 
long by 28 ft. broad and 19 ft. deep. 


Institution of Engineers and Shipbuilders in Scotland.— 
A meeting of the graduates’ section of this Institution was 
held last night, when Mr. Ebenezer Hall Brown, of Fair- 
field Engine Works, read a paper on “ Radial Valve 
Gear,” in the course of which he vigorously criticised 
Joy’s snd Morton’s gears, and made a number of valuable 
suggestions as to the mode of setting valve gear in 
marine engines. An interesting discussion was excited 
by the paper, one of the speakers, Mr. Hugh Reed, of 
Hyde Park Locomotive Works, giving a number of 
statistics as to the use of Joy’s gear in locomotive engines 
made at those works for South Africa, and for a well- 
known English line of railway. 

Glasgow Engineers’ Association. — The fifth meeting 
of this association was held in their rooms, Bothwell- 
street, on the 27th ult. The President occupied the chair. 
Mr. William MacGlashan, Edinburgh, read a paper 
upon ‘‘ The Principles of Measurement and the Theory 
of Errors.” Considering first the nature of measurement 
he proceeded to discuss the various units in common use 
together with the application of these to scientific re- 
search ; he then touched upon the theory of errors, show- 
ing its use in finding a close approximation to a true result 
from a number of differing observations. Incidentally 
he referred to the metric system, commenting on its ad- 
vantages as compared with the system in common use, 
A short discussion followed, in the course of which atten- 
tion was drawn to the fact that while the English law 
permitted the use of the metric system no standards were 
provided by the authorities. 








Tue Unitep States Navy.—We learn from Washington 
that the United States Navy Department is pushing on the 
construction of steel guns for new cruisers. The material 
of which these guns is made is furnished by the Midvale 
Steel Works, of Philadelphia, for 5 in. and 6 in. calibres, 
while that for larger calibres is imported from England, 
there being no hammers of sufficient power in the United 
States to forge ingots of steel of sufficient size for such 
heavy guns. 





Canapian Paciric Rattway.--The Canadian Pacific 
Railway Company has undertaken another great enter- 
prise. Mr. G. Stephen, the president, has left for London, 
to establish a steamship line between the terminus on the 
mainland of British Columbia and Yokohama, Japan, 
and Hong Kong, China. From calculations made by 
experts the directors will guarantee to lay down goods 
shipped in Hong Kong and Yokohama at Liverpool, ten 
days in advance of the Suez route. A short railway line 
to the Atlantic coast, now in progress, is part of the 
scheme. Mr. Stephen, while in London, will endeavour 
also to raise capital to build branch lines in Montana and 
~ North-West Territory, to connect with the Canadian 

acific, 





SILVERTON.—The silver mines in the district of Silverton, 
New South Wales, have now attracted a population of 
upwards of 3000 persons. Mr. C. 5. Wilkinson, a geolo- 
gical surveyor attached to the New South Wales Depart- 
ment of Mines, reported to the Colonial Government on 
July 15th in the following terms: ‘‘I have examined 
forty distinct silver-bearing veins, varying in thickness up 
to 6 ft., but seldom more than 1 ft., and ranging in 
length from a few feet to 60 yards, taken collectively. 
A considerable quantity of rich ore will be raised from 
these veins, but some will probably not pay when the 
easily worked portions near the surface have been taken 
out. Ihave also seen the lodes at the Pinnacles and 
Broken Hill. They are argentiferous lead lodes of large 
extent and permanent.” 
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THE ADMIRALTY PROPOSALS. 
SUFFICIENT time has now elapsed since the an- 
nouncement of the Government proposals for in- 
creasing the strength of the Navy, to enable a calm 
judgment to be arrived at respecting their nature. 
The early impressions formed upon hearing them, 
which are reflected in our article of last week, are 





confirmed by more mature consideration. The 
programme laid down is quite insufficient for the 
purposes of the country ; while the manner in which 
it is proposed to be carried out is inexcusably dila- 
tory and inefficient. Five years is the most san- 
guine estimate that can be formed by the Govern- 
ment of the time that will be occupied in carrying 
out their present proposals. But judging from the 
slowness with which they are to be carried into 
effect, even this unnecessary length of time will 
probably be exceeded. The chief aim of the 
Government seems to be to proceed slowly in the 
matter. 

Lord Northbrook and Sir Thomas Brassey stated 
in Parliament that, besides proceeding with the or- 
dinary work of the Navy at the current rate of pro- 
gress, the following additional vessels will be put in 
hand. Four armoured battle-ships, five armoured 
cruisers, two torpedo rams of the Polyphemus 
class, ten unarmoured auxiliary cruisers of the 
second-class, and thirty seagoing torpedo boats. 
Three of the unarmoured battle-ships, the vessels 
which are most urgently required, are, however, 
still in nubibus, as far as design is concerned. Lord 
Northbrook says, in describing one of the armoured 
ships which is to be laid down, ‘‘ With regard to 
the particular design of the other three armour- 
clad ships it is proposed to construct, I cannot 
now give any further information. The Board of 
Admiralty have had several designs before them, 
and it is a matter of considerable difficulty to decide 
upon them, and there is no reason, at the present 
time, to come to any conclusion as to the particular 
class of ship.” 

We thus see that the Admiralty are not only 
unprepared to go forward rapidly with the con- 
struction of the most powerful of the ships which 
are included in their programme, but the First 
Lord does not even consider that there is any 
reason, at the present time, to come to any con- 
clusion about them. The whole of the policy of the 
Admiralty appears to be conceived in this spirit, for 
none of the vessels are to be commenced till the 
next financial year ; and the smaller and simpler 
ones, which might be rapidly completed, are to be 
built at the rate of only afew per annum. 

One of the most striking features in the speeches 
delivered by Lord Northbrook and Sir Thomas 
Brassey in Parliament, is the complacency which is 
exhibited by the Admiralty respecting the delays 
which have taken place in the past construction of 

yarships, and the present slow and unsatisfactory 

rate of progress. Lord Northbrook is ‘‘ prepared 
to maintain that, during the last four years, the 
construction of armour-plated ships has progressed 
at a rate as rapid as possible, consistently with the 
economical construction of such ships. ... We 
have supplied money enough to build these ships 
as economically and rapidly as possible.” Sir 
Thomas Brassey goes farther, and tries to prove, 
with the aid of carefully arranged figures, that the 
Admiralty have performed marvellous feats in 
rapidity of production. He thinks that the Ad- 
miralty have achieved ‘largely advantageous 
results in rapidity of construction, and in the 
number of ships which can be built for a given 
sum of money.” Sir Thomas Brassey and the 
Admiralty ofticials are welcome to all the satisfac- 
tion they may derive out of such stereotyped and 
meaningless utterances as these. The public care 
only for results, and, whatever may be said, they 
will look beyond mere words, and form their judg- 
ment upon what is practically done to increase the 
effective strength of the Navy. No one can take 
exception to Sir Thomas Brassey’s language ; but, 
unfortunately, it has never been translated into 
tangible practical results. 

It was at first supposed that the whole of the 
ships intended to be built by the Government, in- 


cluding the four armourclads, were to cost 
3,100,000/., exclusive of armament. This sum, 


however, is found upon examination to provide for 
one ironclad only ; and it is not too much to say 
that the return to be obtained as the result of all 
this expenditure will be inadequate and unsatisfac- 
tory. We have frequently called attention to the 
fact that it is not additional expenditure only that 
is required for the purposes of the Navy, but amore 
economical and businesslike expenditure than now 
prevails. If the Admiralty constructors do not see 
their way to reduce the cost of construction of the 
new vessels, we recommend them to apply to private 
shipbuilders for advice in the matter. Thisis a ques- 
tion that urgently requires dealing with, and that 
sheer necessity will force the Admiralty to deal with 





before very long. A further sum of 1,600,000/. is 
allowed for in the estimates for the armaments for 
these ships. 

We do not see any allowance made for the cost 
of the three remaining ironclads, the designs of 
which are not yet decided upon; but we suppose 
that, at the present extravagant rate of expenditure, 
they cannot be put down at less than 750,000/. 
each. This will add 2,250,000/. to the above 
figures, making the total cost of the vessels de- 
scribed by Lord Northbrook and Sir Thomas 
Brassey, including the four armourclads, 5,350,000/., 
without armament. 

Lord Northbrook does not promise that the four 
ironclads will be laid down before the beginning, 
or even before the end, of next financial year. The 
one which is decided upon, is apparently to be 
similar to the Benbow. She is to have 18 in. 
armour, with a battery protected by 3 in. steel. 
Her speed is to be 15$ knots; and the armament 
will consist of two 110-ton guns in a turret, one 
18-ton rear-firing gun, and twelve Gin. guns ina 
battery. The turret will have the same armour 
upon it as the belt; but there will only be one 
turret, as in the Conqueror. Sir Thomas Brassey 
says that the whole thirteen guns outside the 
turret will be protected ‘‘ with armour, proof not 
only against all machine guns, but also against the 
new six-pounder shell guns.” This vessel is to be 
laid down at Chatham early next year ; which, we 
presume, means in about six months’ time. Of the 
other three, it is not clearly stated whether one or 
two are to be built by contract, but it appears that 
at least one will be. This, however, judging 
by Lord Northbrook’s reference to the incom- 
pleteness of the design, is a question for the 
distant future. 

The next item of importance in the Govern- 
ment programme is the construction of five belted 
cruisers, of an improved Mersey class. The Mer- 
sey class consists of four ships, fitted with protected 
decks of 3in. steel, which are inclined at the sides, 
and also with water-line belts of 6 in. steel. The 
new cruisers are not to have inclined decks, but 
are to be fitted with armour belts of 10 in. steel 
for the protection of their vital parts. Lord North- 
brook states that the water-lines of these ships will 
be protected by steel armour from end to end. 
They are each to be of about 5000 tons displace- 
ment, and are to carry about 1000 tons weight of 
armour. They will be armed with torpedoes, 
and also be fitted for ramming. Some of the guns 


will be fired from a protected house. The arma- 
ment will consist of two 18-ton guns and twelve 
4-ton guns, with numerous machine guns. The 


speed will be 17 knots, and the coal supply sufti- 
cient for 2000 knots steaming at full speed, and for 
8000 knots steaming at a reduced cruising speed 
of 10 knots. Lord Northbrook thinks that these 
vessels will be able to contend with the inferior 
ironclads of other nations. Sir Thomas Brassey 
says, in describing one of them, ‘‘She is, there- 
fore, in one sense an ironclad, her water-line 
being protected by side armour or a belt deck from 
end to end. She is also an ironclad in the sense 
that her directing house for the shelter of the 
steering-wheel and directing instruments is strongly 
armoured. From this house the under-water 
broadside torpedoes and the guns can be fired. and 
she can be directed asa ram. In another sense she 
is not armoured, because her guns’ crews will have 
no armour protection. They will be protected only 
by shields against the fire of the lighter machine 
guns.” Three of these vessels are to be built by 
contract, and two in the dockyards. 

The next item is two torpedo rams of the Poly- 
phemus class. These vessels will be of about 
3000 tons displacement, and rather longer and 
wider than, but otherwise identical with, the Poly- 
phemus in under-water arrangements, except that 
there will be no torpedo discharge through the 
ram itself. They will also be made more habit- 
able than that vessel, by being continued up above 
the convex armoured deck in the same form as 
ordinary ships. The deck will be protected with 
3 in. armour. These vessels are to have but small 
gunarmament. Their estimated speed is 174 knots ; 
and the coal supply is to be equal to 1600 knots 
at full speed, and 6400 knots at a speed of 10 
knots. The two vessels of the Polyphemus class 
are to be built by contract. 

The Admiralty also intend to lay down ten 
torpedo cruisers of the Scout type. These will be 
almost identical with two vessels which are now 
building, but will differ from them in having the 





548 


ENGINEERING. 


(Dec. 12, 1884. 








gun armament more fully developed and the torpedo 
armament reduced. They will be armed with six 
4-ton guns, and are intended to act as cruisers in 
time of peace, and as fast torpedo auxiliaries in 
time of war. They will be jury-rigged, and their 
estimated speed is 16 knots ; the coal supply being 
sufficient for 1650 knots steaming at full speed, and 
7000 knots at a speed of 10 knots. Nine of these 
vessels are to be built by contract, and one in the 
dockyards. 

The last item in the programme relates to thirty 
first-class torpedo boats. But the progress con- 
templated with these is very slow, as only ten are 
intended to be commenced during the next financial 
year. The whole programme, therefore, includes 
four ironclads of the first-class, five belted cruisers, 
two armoured torpedo rams, ten small torpedo 
cruisers, and thirty first-class torpedo boats. Those 
which are to be built by contract are two ironclads, 
three belted cruisers, two torpedo rams, nine vessels 
of the Scout class, and thirty first-class torpedo 
boats. The remaining vessels will be laid down in 
the dockyards. The cost of three of the ironclads 
does not appear to be included, however, in the 
sum of 3,100,000/. which has been laid before 
Parliament. 

There are several statements contained in the 
ministerial proposals which are difficult to under- 
stand. For instance, Sir Thomas Brassey states 
that, if the present proposals are carried out, 
the annual production of armourclads will be in- 
creased by 2000 tons, or, a total of 14,000 tons of 
displacement will be produced each year instead of 
12,000. This is difficult to reconcile with the state- 
ment that four ironclads of at least 10,000 tons each 
are to be built within five years, because this would 
constitute an increase of 8000 tons per annum. It 
surely cannot be intended after what has been said 
about four ironclads to build only one. IE so, 
Sir Thomas Brassey’s estimate of the increase of 
tonnage per annum, would be correct; and it is 
somewhat ominous to note that only one iron- 
clad is provided for in the amount named of 
3,100,000/. Both Lord Northbrook and Sir Thomas 
Brassey, however, state most emphatically that four 
additional ironclads are intended to be laid down, 
and although these are not provided for in the pre- 
sent estimate of cost, and are also not included in 
Sir Thomas Brassey’s estimate of the increase of 
tonnage per annum, it surely cannot be possible 
that four additional ironclads are not intended to 
be built. 

Lord Northbrook stated in his speech that no one 
at the Admiralty has ever expressed any dislike of 
discussion of subjects connected with the Navy ; and 
that no member of the Board of Admiralty has yet 
been able to enter into the present discussion. It is 
difficult to see what object would be served by the 
Admiralty expressing dislike of public discussion ; 
while Lord Northbrook’s statement that no member 
of the Board of Admiralty has entered into the 
present discussion is not in accordance with the 
facts. Sir Thomas Brassey has, upon more than one 
occasion, discussed at considerable length questions 
which have been raised by Lord Henry Lennox, 
and other Admiralty critics. Lord Northbrook 
states that the principles which have guided the 
policy of the present Government, have been four 
in number, viz., first, to decline to lay down ships 
of gigantic size, merely because other nations 
have done it; second, to take money enough 
‘*to press forward as quickly as possible the ships 
we have begun to construct.” With regard to this 
second principle of policy we do not now question 
Lord Northbrook’s statement that money enough 
may have been taken for the purpose ; but it has 
been proved over and over again that, however this 
may be, the ships have not been pressed forward, 
but have lingered on for many years in the 
dockyard hands without being completed. The 
present backward state of the Navy is largely 
due to the circumstance that construction has 
not progressed at a rate as rapid as_ possible 
consistently with economical production,.as Lord 
Northbrook says it has; and that, whatever ob- 
jects may have been aimed at, economical and 
rapid construction has certainly not even been 
approached to, much less accomplished. We 
are at one with Lord Carnarvon in not being 
able to see the advantage, either as regards efti- 
ciency or as regards economy, in keeping a ship 
nine years in building and then, when she is 
completed, finding out by some means or other that 
she would not work as was expected. 

The third principle of policy put forward by Lord 





Northbrook is that the Admiralty have not multi- 
plied types of ships, but have built all their ships 
of as nearly the same type as possible. Fourthly, 
especial attention has been paid to speed—that is 
to say, the speed of the ships laid down has been, 
on an average, 16 knots. Whether it be true or 
not that the Admiralty have not multiplied types 
of ships, there is certainly grave doubt as to the 
efticiency of the type which has been selected. The 
type which has been followed by the Admiralty 
is one which Mr. Barnaby has made peculiarly his 
own, and which there has always been much discus- 
sion about. During the year 1877 we published many 
articlesrespecting the qualities of H.M.S. Inflexible, 
which was the first ship of this class ; and attention 
has again been called to the matter by Sir Edward 
Reed in his recent paper at the United Service 
Institution. We have also read with considerable 
interest a letter in the Times of the 2nd _ inst., 
signed by a ‘‘Captain, R.N.,” again raising the 
question which was so warmly discussed seven 
years ago. He says that captains of Her Majesty’s 
ships are told that the armoured citadels of these 
ships contain a sufficient amount of floating power 
and stability to keep them afloat after the ends 
above the armoured deck have been riddled with 
shot. He adds, ‘‘ Now this is exactly what a great 
many of us do not believe, and what we should like 
to see actually tried before we are asked to take 
these ships into action.” 

We have never been able to understand the 
apathy of naval officers, and of others interested in 
the efficiency of Her Majesty’s ships in this matter. 
It is a fact well known to many of the captains of 
these ships—that is, it is one they ought to be aware 
of—that many of the so-called armoured ships may 
have their sea-going qualities seriously compromised, 
or even destroyed, without the armour-plating 
being pierced. The penetration of the unarmoured 
ends of citadel ships, would first cause the speed 
and manoeuvring qualities to become reduced ; and, 
as the thinly plated ends become more and more 
injured, the sea-going qualities of the vessels 
would gradually disappear, and some of them 
might even be sunk, without any penetration 
of the armour-plating. This fact was directly 
admitted by the Admiralty Committee upon H.M.S. 
Inflexible ; and that Committee recommended that 
no more ships of the class should be built. Ships of 
the ‘same class have, however, since been built, 
notwithstanding the recommendation of this Com- 
mittee ; and some of these ships cre even said to be 
worse off than the Inflexible, as far as armoured 
stability isconcerned. If the captains of these ships 
have any doubt upon the point, or entertain a false 
sense of security respecting them, they should insist 
upon the facts being clearly laid before them. 
Armour-plating may, or may not, be invulnerable. 
But common sense teaches that such protection as 
it affords should be fully utilised where it is applied ; 
and that it is folly to go to the expense of build- 
ing a large armour-plated ship, and, after all, to 
leave her open to the risk of being destroyed with- 
out the armour being even penetrated. 

The Admiralty programme falls considerably 
short of that laid before the United Service Insti- 
tution by Sir Edward Reed, although the latter 
was considered, by nearly all naval authorities, to 
be itself too moderate and inadequate for the 
requirements of the service. Sir Edward Reed’s 
programme included ‘‘ five additional armoured 
ships of the first class, five extremely fast armoured 
cruisers, eight extremely fast unarmoured cruisers, 
fifteen extremely fast auxiliaries to armoured ships, 
and fifty torpedo boats of the first class.” This 
programme was to be carried out in three years, at 
a total expenditure of 6,355,000/. One striking dif- 
ference between this and the Admiralty programme 
is that Sir Edward Reed recommends immediate 
and rapid progress, whereas the Admiralty adhere 
to their old policy of procrastination and delay. Sir 
Edward Reed pointed out that it is erroneous to 
compare partially armoured ships, such as those 
which are building for our own Navy, with the com- 
pletely armoured ships of other navies; and that 
the unarmoured parts of our ships, whatever their 
value may be, cannot be regarded as armoured 
tonnage. This appears to be quite a sound argu- 
ment, although it may be pushed too far, because 
these thinly plated ends, which may be pierced by 
light guns, and when thus penetrated may prevent 
a vessel from being driven at high speed, certainly 
cannot rank in value with armoured ends, which 
would remain uninjured, except against attacks 
from the very heaviest artillery. 





Sir Edward Reed took objection to Sir Thomas 
Brassey’s comparisons between the armourclad 
navies of England and France, on the ground that 
Sir Thomas Brassey included in it, all ships posses- 
sing armour of 9in. thickness and upwards. The 
comparison which Sir Edward Reed puts forward 
against this, is one between ships built and building 
in this country and in France, with 15in. armourand 
upwards. He showed that England has only eleven 
ships of this class against fourteen possessed by 
France. The total displacement of these eleven 
English ships, including the part of their tonnage 
without the protection of side armour, is 105,030 
tons, against 126,288 tons of the French. If the 
unarmoured ends be deducted, the total armoured 
displacement of the eleven English ships only 
amounts to 51,570 tons. Sir Edward Reed says 
that, ‘‘ If any one should be so infatuated as to 
reckon the total tonnage of our ships (although the 
half of itis wholly without side armour), the excess 
in favour of the French would be still 21,000 tons, 
or more than two first-class armoured ships.” 

Sir Edward Reed called attention to two points 
which have been discussed over and over again. 
One is that protected decks must be covered 
with plates of -at least 24 in. to 3 in. in thickness, 
in order to resist artillery fire ; and the other is that 
it is a delusion to regard the supposed protection 
which the coal supply gives as a valuable component 
element of an unarmoured vessel’s defence. He 
says it is ‘‘a cruel farce to tell the sailor to look for 
a part of his permanent defence to that which was 
put on board expressly to be consumed.” Sir 
William Armstrong, in writing to the Times of the 
4th inst., refers to the proper thickness for the 
protective under-deck as being a ‘‘ very minor 
question.” He only observes that ‘‘ different thick- 
nesses of protective deck will suit different classes 
of unarmoured vessels.” We cannot attach any pre- 
cise meaning to this statement, particularly in view 
of the fact that the Esmeralda, which Sir William 
Armstrong recently described as an ‘‘ incomparably 
superior vessel,” and one which ‘‘ would be very 
ditticult to sink or disable, even if opposed to an 
ironclad,” has her deck covered with plates of only 
1 in. thick. Mr. White, one of Sir W. Arm- 
strong’s officials, stated at the United Service In- 
stitution, that the builders of the Esmeralda did 
not look upon her as a perfect fighting ship, and 
that she was only perfect up to a certain point. He 
said that they are now building more efficient ships 
with 3 in. steel decks. This statement compares 
strangely with Sir W. Armstrong’s own eulogium, 
pronounced only a few weeks ago, upon the incom- 
parably superior fighting qualities of the Esmeralda. 

There was a remarkable unanimity of opinion 
expressed at the United Service Institution, upon 
the necessity of largely increasing the strength of 
the Navy, and of even exceeding the programme 
which Sir Edward Reed laid down. Naval ofticers 
and politicians vied with each other in expressing 
approval of the recommendations, so far as they 
went. Mr. C. Norwood, M.P., who was one of the 
members of Lord Ravensworth’s Committee, ac- 
knowledged the great dissatisfaction which has 
arisen on all sides, owing to delay in the completion 
of vessels in the royal dockyards. He says that the 
Committee came to the conclusion that the large 
mercantile ship constructors were able to construct 
war vessels, and that the royal dockyards should 
especially maintain within them the meansfor repairs. 
Everything points to the advantage of enlarging the 
area of war-ship production by employing as many 
private shipbuilders as possible init. Itis admitted 
upon all sides that the quality of the ships built by 
private contract is as good, and cheaper, than those 
built in the royal dockyards ; while it is possible to 
still farther diminish their cost by means of sim- 
pler and improved methods of construction. Ships 
built by contract are far more costly than they need 
be, and builders are frequently put to losses which 
ought not to occur, merely because of the defects in 
the present system of constructing war-ships. Our 
correspondent ‘‘ Navis” called attention last week 
to Mr. Barnaby’s evidence upon this point, 
before Lord Ravensworth’s Committee. He points 
out that Mr. Barnaby playfully said that a Govern- 
ment contract for building ships of war, almost 
always, he believes, results in loss; and that ‘‘ we 
get the ships, and the builder has to accept the 
loss,” which he often has to do. The chief persons 
to blame for this are the constructors themselves, 
and the principal cause of it may perhaps be found 
in the evidence of Mr. Barnes, the surveyor of dock- 
yards. Mr. Barnes said, in reply to question 
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503, ‘‘ Our specifications are not meagre, to say the 
least of it; and I think if you were to put in them 
all the minute details which the overseer only has 
power over—he has no power over anything but 
mere details—you would not look at the specifica- 
tion, for contractors would be frightened.” This 
appears to imply that details are purposely omitted 
from the Admiralty specifications in order that 
contractors may not be frightened into putting on a 
price that will pay for the cost of the work. Hence 
the natural result, which was playfully hinted at by 
Mr. Barnaby, often follows, viz., that contracts 
result in loss to the builder. It appears to be 
one of the chief duties of an overseer, to exercise 
his ofticial arts, so as to circumvent the builder, and 
secure the introduction of all those details into a 
ship, which the constructors refrain from putting in 
a specification for fear of frightening the con- 
tractor. 





RECENT RAILWAY ACCIDENTS. 

ANOTHER batch of inspectors’ reports to the 
Board of Trade has recently been issued, and as 
they are of a character which is becoming more 
common, it will not be out of place to draw atten- 
tion to a few points in connection with them. 
Taking the four accidents reported on, the first 
thing which strikes us is the sudden, unlooked-for 
emergency to be met in each case, and next, in 
three out of four cases the inadequate means pro- 
vided for coping with this emergency, while at the 
same time, in one case, the advantages of having 
the best safeguard are clearly shown. On the 11th 
October, a Metropolitan Inner Circle train, while 
standing at Queen’s-road, Bayswater Station, was 
run into by another train which had been impro- 
perly allowed to leave Notting-hill Gate Station, 
and eighteen persons in the standing train were 
injured, as well as all the vehicles being damaged. 
In the first instance this collision was certainly due 
to the signalman at Notting-hill Gate, who owns to 
forgetting himself and to having taken off his sig- 
nals, and sent on the second train before receiving 
permission from the section in advance. The 
Board of Trade Inspector also finds, however, that 
the driver and fireman of this train probably missed 
seeing the distant signal from Queen’s - road, 
which he believes was at danger, and further, 
that as there were 108 yards in which to stop, 
after emerging from the tunnel, ‘‘it would ap- 
pear that the application of the vacuum brake was 
not so prompt as it might have been, or the collision 
would have been altogether avoided, or its force 
at any rate reduced considerably below what it 
actually appears to have been, since the 7.35 train 
was driven forward about two carriage-lengths.” 
We have here an emergency of a very unexpected 
character, due primarily to the fault of a signal- 
man, and resulting in an accident either from the 
failure of a driver to apply the vacuum brake 
promptly or from that brake not acting so efficiently 
as it should have done. The case was, in fact, one 
of many in which the degree of efticiency of the 
brake was of great importance. 

On the Ist of November a train entering Central 
Station, Sunderland, came into collision with 
another train which was being shunted. Twenty- 
eight passengers were injured. The inspector finds 
that thisemergency, like that inthe previous case, was 
caused by an act of momentary forgetfulness on the 
part of a signalman who had served in that capacity 
for 114 years, five of which had been passed in his 
present post. General Hutchinson says, ‘‘The 
brake power made use of on each train was no dcubt 
of great value in mitigating the force of the collision, 
and had the engine and tender, as well as the car- 
riages of the empty market train, been fitted with 
the Westinghouse brake, it is possible that the 
collision might have been altogether avoided.” 

On the 30th of October there occurred a more re- 
markable case of a run off and subsequent collision, 
near the North Pole Junction of the West London 
Railway, nearly a mile south of Willesden Station. 
The 6.30 p.m. up passenger train from Willesden 
to Addison-road, immediately after it quitted the 
platform at Willesden passed on to the down line, 
or wrong road, owing to pair of points of a crossover 
road not having been properly set for the up line, 
and the train continued to run on the wrong line to 
North Pole Junction until it reached a pair of 
catch points at the foot of a steep incline of 1 in 
60; these points being contrived to intercept any 
vehicles which might break away from a down train 
and run back, The train entered the catch siding 





and ran forward until it came to the further end, 
when after carrying away the stop-blocks the engine 
ran down the embankment, and the carriages turn- 
ing over fouled the down line which they had just 
left, as a down passenger train for Willesden was 
approaching from the opposite direction, thus caus- 
ing a collision and injury to sixteen people. As in 
the cases already mentioned, this accident and colli- 
sion were caused in the first instance by the signal- 
man, and also by neglect on the part of the driver 
and fireman in not finding out that they were 
running on the wrong line. As Colonel Yolland 
says, ‘‘The catch siding had been put in for 
a very different purpose, but it fortunately was 
there on this occasion, or the results might have 
been most serious.” The meeting of two trains 
running in opposite directions on the same line of 
rails is indeed sufficient to cause fearful disaster. 
Great as the emergency was, however, had both 
trains been equipped with a quick-acting brake in 
the hands of the driver, and which he was in the 
habit of using on all occasions, instead of the 
Clarke-Webb chain brake only to be used on 
emergency, the results would have been much less 
serious. We learn that so soon as the engine took 
the catch points the driver called out to the fireman 
‘*put the brake on,” whereupon ‘‘the fireman 
turned the hand brake a few times, and then flew 
to the patent brake cord,” while the driver did all 
that remained in his power by opening the whistle ; 
but, he adds, ‘it was all over then.” As regards 
the down train, very much the same occurred. On 
getting a signal from a hand lamp, and hearing a 
shout, the driver applied his hand brake while the 
fireman ‘‘ flew across for the patent brake cord on 
the driver’s side, and was still pulling at the cord 
at the time they ran into the coach,” the speed 
having meanwhile been reduced from 20 to 10 miles 
per hour. It must be allowed that the circum- 
stances were hardly such as to warrant the wasting 
of valuable seconds in running about after a brake 
cord, though nothing else was to be done, it appears. 

The next case occurred on the 10th of November 
at Herne Hill South Junction, on the Chatham 
and Dover Railway. A light engine in running 
round its train, overran the intended stopping 
point by sixty yards, and fouled the up main line 
as the passenger train from Bickley was approach- 
ing. A collision with injuries to twelve persons 
resulted. The driver of the light engine attributes 
his mishap to the fact the rails were rendered 
greasy by the crushed dead leaves which covered 
them ; still no harm would have resulted from the 
emergency thus created, had there been, as the 
inspector remarks, ‘‘a good continuous brake on 
the Bickley train, and had it been promptly ap- 
plied, it is quite possible the collision might have 
been altogether avoided.” 

It is to be noted that the whole of these acci- 
dents were caused in the first instance not by fog 
or snowstorm, broken axles or rails, &c., but by 
apparently otherwise excellent servants making 
mistakes in dealing with the usual daily traftic under 
ordinary conditions ; and no doubt this element of 
human fallibility must always form a fruitful source 
of accident on railways. 

The moral to be drawn from these four accidents 
is pretty plain. As we have frequently pointed out, 
most of our railway accidents are now characterised 
by a dreadful suddenness, and the greater the 
emergency the more imperative it is that the only 
means of safety should be as quick and responsive 
as the circumstances are sudden. In other words, 
when signalmen and drivers have blundered, as in 
each of the cases we have mentioned, nothing but 
an appliance at once certain and instantaneous in 
action can be expected to be of auy use, and 
abundant experience has repeatedly demonstrated 
the fact that the Westinghouse brake of all 
those in use is not to be excelled in these essen- 
tials of a really competent life-saving appliance. 
The vacuum brake, on the other hand, so long as 
physical laws remain as they are, must of necessity 
be slower in action than a pressure brake, and 
consequently even were it as much to be depended 
upon as the latter, it can never give the same 
amount of security. That this brake is not to be 
trusted, however, we have had numerous illustra- 
tions, and only last week our columns contained a 
notice of a failure at Nottingham, which resulted 
in the train running a quarter of a mile past the 
station, which was fortunately clear at the time. 
It is said that this failure resulted from the main 
pipe on the tender being choked with either 
ice or water, and there is no doubt that all vacuum 





brakes are liable to be affected by these causes, 
particularly at this season of the year. The im- 
mense volumes of moist air which enter the pipes 
and cylinders each time the brake is applied, 
quickly condenses on the surfaces already cooled 
by the rarefaction which has been in progress, and 
both ice and water must result, and considerable 
risks be run in consequence. Should a hard winter 
occur, some valuable experience as to the action of 
the different brakes now in use will no doubt be 
gained ; but let us hope at not too great a cost. 








IRON AND STEEL PLATES. 

THE change in the production of plates in the 
North of England is now rapidly progressing, so 
rapidly that the extent of iron plates made by the 
associated makers will be in the next year materially 
reduced. As the extent of that production and its 
variation is not generally known, it may be well 
before referring to the present change, to note the 
gradual and large growth in the plate manufacture 
in the North. The records of the Board of Arbi- 
tration enable us to do this ; and from these records 
we draw up the following table, which shows the 
quantity of iron plates sold by the associated 
makers in the north-east in the years referred to : 


Plate Production, 1873—78. 


Years. Tons. 
1873 165,593 
1874 178,272 
1875 173,417 
1876 172,374 
187 a roe poe as 214,723 
187 233,964 


It will be seen that whilst there was in the six 
years embraced in the above table a growth in the 
extent of the production it was one that was very 
small in comparison with that we shall find in the 
later years; and it will be also noticed that in 
the next year the output had fallen back almost to 
that of four years previous. The following Table 
shows the extent of the production of plates in the 
later years : 

Plate Production, 1879—83. 


Years. Tons. 
1879 173,700 
1880 316,722 
1881 391,468 
1882 433,216 
1883 440,157 


It is noticeable that in the year 1880 the produc- 
tion almost doubled that of the previous year, and 
the advance has been steadily continuous up 
to the end of the past year, at all events. Since 
that time there has beena change. The figures for 
the whole of the present year cannot, of course, be 
procurable for some months, but it is certain from 
those which have already been gathered that there 
has been already a falling off, and that it will in 
the future be greater. In the last two months 
reported on, the deliveries of iron plates have been 
in round numbers about 38,000 tons. That rate 
of production would give about 288,000 tons, a 
startling declension when the figures are compared 
with those for the past year. Ina year the extent 
of the production of iron plates in the North, has 
fallen off from the maximum attained—that of the 
past year-—to less than that of the production of 
four years ago; and it is still further declin- 
ing. At the same time it ought to be added 
that its proportion to the total production of 
manufactured iron is greater than it was ten 
years ago. Still the production of iron plates has 
declined so rapidly that it is now rather less than 
half of what it was in the last two months of last 
year. 

There has been a partial recompense by the up- 
growth of the steel-plate trade. A year ago steel 
plates were not produced in any large quantity in 
the county of Durham, or in what is misnamed the 
‘*Cleveland district.” Now, the Consett Iron 
Company is producing them from two Siemens 
furnaces, and is rapidly carrying on works for quad- 
rupling of its plant. At Spennymoor also a new 
steel plant is at work. At Eston, the large firm of 
Bolckow, Vaughan, and Co. have entered into the 
production, and others are producing steel ingots 
which may be rolled into plates. Onthe Tyne, too, 
the two largest of the manufacturing companies 
are either laying down steel-making plant or have it 
in contemplation; and it is said that in one of 
these cases—that of the Palmer Shipbuilding Com- 
pany—it is possible that the basic process may be the 
adopted method, though we believe an exact deci- 
sion is not come to, 
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Fic. 4. THE THOMSON-RICE DISTRIBUTOR. 


There are no reliable statistics as to the extent of 
the production of steel plates as yet. The steel 
works are not, we believe, recognised by the Board 
of Arbitration, though the rules of the latter might 
readily embrace the workers both at the steel rail 
and the steel-plate mills. Thus the figures we 
have are only those that show how much the work 
is falling away in the iron-plate trade; and we 
only know that in some degree the steel-plate trade 
is growing, but to what extent it counterbalances 
the loss we do not know. 

It would be very desirable in the interests of the 
trade of the North, that the same reliable statistics 
as to extent of production and of price that we have 
had for more than a decade as to manufactured 
iron should be extended now to that which seems to 
be taking its place—manufactured steel. Ten years 
comprised the growth and the beginning of the decay 
of the iron rail trade ; and a decade:now seems to 
be witnessing the growth and the commencement 
of the fall of the iron-plate trade. The Board of 
Arbitration has done well in that period in the in- 
terests of the manufactured iron trade ; and not the 
least of its services that it has rendered, are the 
volumes of statistics thatit has from time to time 
given out—reliable figuresas to the price and pro- 
duction of the chief classes of iron made in the 
bounds of its rule. It is clear now that the iron 
trade in two of the chief of its branches is sinking 
rapidly ; and it would be well if the same organisation 
could be extended now to the industry that is replac- 
ing them ; somecarefully compiled and reliable figures 
given us for tabulation, comparison, and instruction 
would have possessed great interest and value. 





THE PHILADELPHIA ELECTRICAL 
EXHIBITION.—No. X. 
By C. J. H. Woopgvury, Boston. 
THE THomsonN-Hovuston System. 

Tue are lamp of the'Thomson-Houston system 
contains several novelties, among which is the 
regulation of the are without the use of hydraulic 
regulators or dash-pots. 


On the opposite page are shown a per- 
spective view of the mechanism of this 
lamp (Fig. 1) and a diagram (Fig. 2). In 
the latter the lower magnet D, adjusted 
by the variable resistance 7, is in the 
main circuit, and exerts a constant pull, 
like a long spring ; the upper magnet S is 
in a shunt circuit wound to a standard re- 
sistance. The carbon rod is held by a cam 
clutch at g, which is connected by a series 
of levers to the swinging yoke C, which 
is an armature for both magnets. The 
connections of the main circuit are clearly 
shown. If the arc becomes too long, the 
magnet S receives an excess of current, 
and attracting its armature C, swings the 
yoke, and through the levers releases the cam ; the 
spring E is introduced into the series of levers to 
prevent abrupt action of the magnets from being 
rigidly transmitted to the carbon rod, and there- 
by serves to insure slow feeding of the carbon. 
At N the carbon rod is scored, so that when the 
upper carbon is nearly consumed, the clutch is 
prevented from holding the rod, and the current 
is switched from thelamp. The general proportions 
of the standard lamp are shown by Fig. 3, which 
represents an arc lamp with the sides removed 
from the case containing the feeding mechanism. 
For positions where the space is limited, lamps 
are made in which the upper carbon is clutched by 
the feeding mechanism; this arrangement saving 
the length of a carbon, or 14 in. in the total height 
of a lamp. 

The Thomson-Houston system has an arrangement 
for using a few incandescence lamps on arc circuits. 
In the method of simply connecting incandescence 
lamps in a multiple series on an arc circuit, if there 
is no method of compensating for the changes in re- 
sistance whenever a branch circuit is opened by any 
lamp in a series being switched out or from break- 
ing acarbon, the excess of current diverted through 
the remaining series, injures the life of the lamps, 
or rapidly destroys them; in some instances so 
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Fic. 3. THE THOMSON-HOUSTON STANDARD ARC LAMP. 


rapidly as to destroy at least one lamp in each 
series and produce an open circuit. ’ 
There are several methods of using compensating 
| resistances, so that whenever one lamp is switched 
out an equivalent section of a resistance box is 
| added to the circuit. The first regulating device of 
| this nature was operated by a pair of clock move- 
| ments, one of which was thrown into operation by 
|a solenoid whenever the current varied from a 
| certain range. It was inevitable that the clocks 
| should be neglected, and the fires which ensued 
| from several causes obliged the underwriters to 
forbid its use until safety devices were arranged. 
Professor Thomson and his assistant, Mr. Rice, 
'have made a distributor which accomplishes its 
| object, without clockwork or apparatus requiring 
| personal attention, all such operations being 
| produced automatically by the electric current. 
| Fig. 4 shows the distributor, which consists of 
an iron case containing a number of resistance coils 
of German silver R, wound upon copper tubes, 
| which prevent sparking by inductively taking up 
| the extra current formed when lamp switches are 
moved. Below these resistance coils are electro- 
magnets m, whose coils form a portion of the branch 
wire leading to the incandescencelamps. Under the 
case are the knobs which switch the current into the 
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branch wires b, leading to the incandescent lamps. 
One return wire B suflices for the group of lamps. 
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steadying effect of a large cvil at the beginning of 


The operation of the distributor is as follows : | 
The wires of the high tension current for are lamps | 


are attached to the binding posts L L, and are 
allowed to enter by the switch 8 at the left of the 
case. The safety switch, in the middle of the coils, 
closes the circuit which charges the distributor. The 
electro-magnets in series with such lamps as are 
switched in the circuit become charged, and raise 
their armatures. If a lamp breaks or is turned out, 
the corresponding magnet m drops its armature, and 
the current for that lamp is shunted through a re- 
sistance coil. 

The arrangement of one parallel of the series is 
shown in Fig. 5. It will be observed that the 
frame and armature of the electro-magnet m also 
serve as a conductor when required to turn the 
current through the resistance I. 

At the right of Fig. 4 may be seen a dimmer D, 
which also turns the resistance coils in multiple arc 
with the lamps, thereby diminishing the amount of 
current supplied to the lamps, in proportion to 
the number of resistance coils thrown in circuit. 
The dimmer is operated by turning the handle 
protruding through the right-hand side of the 
case, and with the push buttons at the lower side, 
used to switch the lamps in or out, is the only 
feature of the distributor requiring personal atten- 
tion, while the apparatus is in the circuit. Touch 
a button, and the corresponding incandescence lamp 
glows or is extinguished. Turn the dimmer, and its 
luminosity can 'be varied to suit requirements. No 
pretence is made that such an apparatus can lay 
claim to an electrical economy, but there are many 
places where a few incandescence lights are needed 
in the range of arc-lighting systems, and this fills 
the demand with commercial economy and con- 
venience, 

The incandescence lamps used in this system 
have carbons made of thread, and differ from the 
Swan lamp in the omission of the parchmentising 
process. It is stated that this company will introduce 
a new incandescence lamp in the immediate future. 

The small arc lamps at this exhibit were connected 
in parallel series, the 10-ampére current being 
divided and kept uniform in each branch by the 








each series. 


The exhibit of this company was a fine illustration | 


of the latest applications of electrical science to 


| illumination, particularly in the skill used in the 


of high potential. 
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PRIVATE BILL LEGISLATION. 

TuE railway schemes affecting the suburbs of the 
metropolis this year are not so numerous as those 
introduced last session, and out of their number 
three are but the revivals of applications then un- 
successful. The improvement of the railway com- 
munication with the Crystal Palace from the east is 
the object of two schemes, and the one which will 
be first described, called the Crystal Palace, South- 
Eastern, and Metropolitan Railway, connects that 
place of entertainment with New Cross. It is 
jointly promoted by the South-Eastern and Metro- 
politan Railway Companies and the Crystal Palace 
Company, and consists of two lines of an aggregate 
length of about four miles. No. 1 commences by a 
junction with the South-Eastern branch of the East 
London Railway at the point near where that 
branch is carried over Trundley’s-lane, thence 


passes under New Cross and Lewisham High-road | 


on the west side of the South-Eastern Railway ; 


turning to the west, it crosses over the main line of | 


the Brighton Railway Company about half a mile 
south of New Cross-road; it now climbs the 
Brockley Hill on a southerly course situate about 
midway between the last-mentioned line and the 
High Level line to the Crystal Palace, passing about 
250 yards west of the Forest Hill Station, from near 
which last point the course of last session’s project 
is followed to its termination, situate 60 yards 
south-east of the north tower of the Crystal Palace. 
The gradients necessary to overcome the great 
difference in level, about 330 ft., are of course steep, 
the maximum being 1 in 55, There are tunnels of 
an aggregate length of about a quarter of a mile, 
and viaducts of nearly the same length are intro- 
duced. 

No. 2 isa short junction commencing ata point on 
the North Kent line of the South Eastern Railway 
355 yards north of the north face of the bridge 
carrying the New Cross-road over that line, and 
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| terminating at a point on the proposed Railway No. 1 
| near where the latter crosses the same road. 
For several sessions past, lines to accomplish the 
| objects of the present scheme have been projected ; 
| some of these failed on Standing Orders, and that 
| called the East of London and Crystal Palace Rail- 
| way, though supported by the South-Eastern Rail- 
| way Company, failed last year to pass Committee. 
During that contest, evidence was given in opposition 
by Mr. J. P. Knight, on behalf of the Brighton 
| Company, to the effect that in 1881 a through 
| service of trains from Liverpool-street was worked 
| by his company over the East London Railway to 
| New Cross, thence over his company’s line to the 
| Crystal Palace, but it had turned out a complete 
| failure, not beiug sufficiently patronised by the 
| public. He aso gave it as his opinion that an in- 
| dependent scheme of the nature proposed could not 
be a financial success. As in the present case, this 
last and perhaps most important objection will not 
obtain ; it is possible that a means of communication 
which will enable Metropolitan and District trains 
to continue their present course beyond New Cross 
to the Palace may be proved to possess such ad- 
vantages to the public that Parliament will no longer 
withhold its sanction. 

In order to render the influence of the scheme 
as widespread as possible, it is proposed in addition 
to the three companies already named, to admit the 
East London, Great Eastern, Metropolitan, Dis- 
trict, London Chatham and Dover, and London 
and Brighton Railway Companies to share in its 
benefits, and the whole number called the contract- 
ing companies are to be authorised, either one or 
more of them, to subscribe funds towards the con- 
struction, maintenance, and working of the proposed 
railways. 

Of the schemes which contemplate improvements 
in the access to the Palace from the East, the 
first on the list is the Beckenham, South Norwood 
Park, and Crystal Palace Railway, and it is pro- 
posed to be constructed by an independent com- 
pany. It consists of three lines of an aggregate 
length of three miles. Nos. 1 and 2 form a con- 
tinuous line, which commences by a junction with 
the Beckenham and Crystal Palace low-level line of 
the London, Chatham, and Dover Railway, at a 
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point 600 yards soutu of the bridge, carrying Clay- 
lane over that line, and thence passing through 
South Norwood, takes a course nearly parallel to 
Pawson’s-place, South Norwood Gill, and Church- 
road, to its termination near the south-west end of 
the Crystal Palace High Level Station, where it 
forms a junction with the London, Chatham, and 
Dover Railway. No. 3 forms a junction between 
No. land No. 2 at South Norwood and the Croy- 
don and London Branch of the South-Eastern 
Railway, at the southern end of Elmer’s End 
Station. 

As in the preceding instance, there is great dif- 
ference in the levels of the ground at the ex- 
tremities of the line, steep gradients are the rule, 
1 in 46 being the maximum; there is a tunnel 
about a quarter of a mile long, and some rather 
heavy earthworks. Running powers are to be 
asked for over so much of the London, Chatham, 
and Dover Railway as lies between the intended 
junctions of Railway No. 1 and Victoria and Hol- 
born Viaduct Stations, together with the use of 
those stations, also over so much of the same com- 
pany’s line as lies between the High Level Crystal 
Palace Station and the before-mentioned terminal 
stations, as well as over so much of the lines of 
the South-Eastern Railway Company as lies 
between the Junction at Elmer’s End and Cannon- 
street and Charing Cross Stations, including these 
stations. These companies, or either of them, are 
to be empowered to enter into agreements for the 
construction, use, and working of the proposed 
railways. 

The Crystal Palace High Level, Beulah, and 
Beckenham Railway is projected between almost 
exactly the same points as that last described, but 
its intermediate course is somewhat different. It 
is independently promoted and consists of two lines 
having an aggregate length of about 3} miles. 
No. 1 commences by a junction with the above- 
mentioned Beckenham and Crystal Palace line of 
the London, Chatham, and Dover Railway at a 
point about 200 yards south of the Clay-lane Bridge 
already described. Thence it passes north of Grange 
Wood, through Beulah Hill, across Vermont-road 
and Westow-street, to the Crystal Palace High 
Level Station, at the south end of which it forms 


two junctions with the lines of the London, 


Chatham, and Dover Railway Company. On 
account of its course being more circuitous than 
that of the rival scheme, its gradients are not quite 
so steep, 1 in 66 being the maximum; but the 
works are heavier, there being half a mile of 
tunnelling and about 700 yards of viaduct. Running 
powers are to be asked for over the Crystal Palace 
and South London junction line of the London, 
Chatham, and Dover Railway Company, and over 
the same company’s lines between the point of com- 
mencement near Clay-lane and Beckenham Station. 
Powers are also to be taken to enable that company 
to enter into agreements for the construction and 
working of the proposed lines. 

The Croydon Direct Railway is another attempt 
by an independent company to improve the railway 
communication between Croydon and the London, 
Chatham, and Dover Railway system. In 1883, the 
Oxted and Groombridge Company, despairing of being 
able to carry out their undertaking unless they were 
able to obtain access to metropolitan termini, pro- 
posed a line between Sanderstead, south of Croydon, 
and Dulwich, with running powers from the first- 
named place to Oxted, over the Croydon and Oxted 
line of the South-Eastern and London and Brighton 
Railway Companies. The London, Chatham, and 
Dover Railway Company gave the scheme hearty 
support, as by reciprocal arrangements it would 
have enabled them to push their influence well into 
Sussex. After having passed the Commons it was 
rejected by the Lords, the opposing companies 
undertaking to make the line from Oxted to Groom- 
bridge. In the following session, two schemes, adopt- 
ing for almost their entire length the course of the 
rejected line referred to, were introduced into 
Parliament; one of these did not reach Committee, 
but the other, also called the Croydon Direct Rail- 
way, was the cause of a long contest in the Com- 
mons, by whom it was eventually rejected, princi- 
pally, it is believed, on account of the hopeless 
financial prospects of such an expensive line in in- 
dependent hands, and without substantial support 
from any existing company or adequate connection 
with metropolitan centres. 

The present scheme, so far as its engineering 
features are concerned, is an exact reproduction of 
that of last year. It is six miles one furlong in 





length and commences by a junction with the 
main line of the London, Chatham, and Dover 
Railway, near the south-eastern end of ‘the plat- 
form at Dulwich Station ; thence taking a southerly 
course it crosses under the Crystal Palace line of the 
Brighton Railway about a quarter of a mile east of 
Lower Norwood Station ; it is then carried under 
Beulah Hill by a tunnel a quarter of a mile in 
length. The Balham and Croydon line is crossed 
about half a mile west of Thornton Heath Station, 
and the Epsom and Croydon, and Croydon and Wim- 
bledon, lines close to their junction near Waddon 
Station. From this last crossing the line is carried 
between Duppas Hill and Haling Park, and termi- 
nates about a quarter of a mile south of the south- 
west corner of that estate. 

The chief objects of the line are to develop 
building sites and to afford the localities traversed 
additional railway facilities, and above all to give 
Croydon a direct access to Ludgate Hill Station and 
to those northern railway systems whose trains now 
run through that station. To enable this to be 
done running powers are to be asked for over the 
London, Chatham, and Dover Railway between the 
proposed junction at Dulwich and Victoria, Holborn 
Viaduct, and Ludgate-hill Stations, and powers are 
to be taken to enable that company to enter into 
agreements for the construction, use, and working 
of the proposed railway. 

The London and Brighton and South-Eastern 
Railway Companies will, of course, oppose the 
former, especially as it will be seen from the above 
description that the line will cut right through 
their metropolitan district in close proximity to 
many of their stations. 

Under the title of Various Powers, the London, 
Chatham, and Dover Railway Company redeposit 
plans relating tu a scheme which they unsuccess- 
fully promoted last session. It was then called 
‘*Shortlands to Nunhead.” The scheme comprises 
four railways, one and two of which—about four 
miles in aggregate length—consist of a communica- 
tion between the company’s main line at a point 
about 340 yards north-westward of Shortlands 
Station and their Nunhead and Blackheath line at 
its junction with the Crystal Palace High Level line 
about half a mile west of Brockley Station. In its 
course the line passes to the east of Beckenham- 
place, near to and to the east of Southend, and crosses 
the Mid-Kent line of the South-Eastern Railway 
about a quarter of a mile north of Catford Bridge 
Station. 

Railways 3 and 4, each about thirty chains in 
length, form up-and-down junctions between the 
South London line of the Brighton Company at 
Queen’s-road Station and the Crystal Palace High 
Level line at a point about a quarter of a mile west 
of the termination of Railway No. 1 above de- 
scribed. These would permit direct access from the 
main line of the London, Chatham, and Dover Com- 
pany to the London Bridge Station of the Brighton 
Company. 

This project would, as in the case of that last 
described, afford to many places direct access to 
Ludgate Hill and that part of London, which they 
do not at present possess, and would at the same 
time give some relief to the company’s traffic, 
which occasionally suffers from the congestion 
caused by there being but two lines of rails through 
the tunnel under Sydenham Hill, but on the other 
hand it will be vigorously opposed by the South- 
Eastern Company, whose lines at present pretty 
well cover the ground proposed to be occupied. 

As was the case last year, owing to the aggressive 
nature of many of the schemes described above, a 
keen struggle is imminent should the difficulty 
attached to the deposit be successfully got over 
by the independent promoters. The nature of the 
questions involved is too important to admit of com- 
promise, and neither of the gentlemen holding 
sway over the companies interested, are likely to 
give way until completely deserted by fortune. 

During the session of 1883, a short line, inde- 
pendently promoted, called the Bexley Heath 
Railway, was sanctioned, by which the important 
residential districts of Eltham and Bexley Heath 
were assured much improved railway communica- 
tion with the metropolis. The line commenced 
near Lee on the Dartford loop and terminated by 
a junction with the North Kent line about midway 
between Erith and Dartford Stations. This session 
the South-Eastern Railway Company propose to take 
power to contribute funds to this undertaking, and 
the Bexley Heath Railway Company have deposited 
plans of a short line, about two miles in length, 





which commences by a junction with the authorised 
line of 1883. Starting from a point on that line, 
about half a mile to the north of the centre of the 
village of Eltham, near Well Hall, it takes a westerly 
course through Kidbrooke and terminates by a 
junction with the North Kent line of the South- 
Eastern Railway, near the eastern end of the plat- 
form at Blackheath Station. This piece of line may 
be made in substitution of the authorised line 
between the point of junction and the Dartford 
loop line. 

A new street and sewer diversion near Eltham, 
also form part of the scheme. Running powers 
will be asked for over the North Kent line into 
Blackheath Station, and powers to enable the South- 
Eastern Railway to subscribe to the funds of the 
undertaking. 

The Metropolitan Railway Company do not de- 
posit any plans relating to new works in the metro- 
polis, but do so with regard to some proposed works 
affecting their Aylesbury line, which consist of a 
branch about three miles long from their authorised 
line near Amersham, to the town of Chesham ; a de- 
viation of their authorised line is also proposed 
which extends into the parishes of Great and Little 
Missenden and Amersham. Lands are also to be 
purchased on the north side of King’s Cross-road, 
near Baker-street, in order to erect a station for the 
accommodation of Clerkenwell, which is very much 
required. The proposed site is about 50 chains from 
Farringdon-street Station, and about 30 chains 
from King’s Cross, and would be convenient were it 
not for the fact that from the level of the ground 
to rails is nearly 40 ft. on the original ling, and 
about 45 ft. on the widened line. 

The Ealing, Harrow, and Edgeware Railway is the 
most extensive project proposed this session in the 
neighbourhood of the metropolis. It is indepen- 
dently promoted, and consists of six railways of an 
aggregate length of nearly twelve miles ; it com- 
mences by junctions with the Great Western and 
District Railways, near the Ealing Station on both 
lines ; it then takes a north-westerly direction near 
Perivale and Greenford, thence turning north it 
passes on the west side of Harrow, being at its 
nearest point a little less than half a mile from the 
church ; here two branches leave the main line to 
form junctions with the Metropolitan Railway Com- 
pany’s line at points 300 yards and 400 yards respec- 
tively west of the west end of that company’s 
station at this town. The main line is continued in 
a north-easterly direction, passing near Stanmore 
to the Edgeware line of the Great Northern Railway 
Company, near its termination at Edgeware. 

Running powers are asked for over the Great 
Western Railway between the junction of the pro- 
posed line near Spring Road, and the junction of 
that railway with the North and South-Western 
Junction Railway near Acton Wells ; also into the 
Ealing Station of the Metropolitan District Rail- 
way, also over so much of the Metropolitan Rail- 
way as lies beween the Western Junction of the 
proposed line and Harrow Station, and over so much 
of the Great Northern Railway as lies between the 
intended junction therewith and the junction of 
that railway with the Metropolitan Railway, near 
Farringdon-street. Powers are to be taken to enable 
the Great Western, Midland, North-Western, Me- 
tropolitan, and District Railway Companies to enter 
into agreements for the construction, use, and work- 
ing of the proposed lines. 

The London and Blackwall Railway Company 
propose to widen their line between Little Prescott- 
street, a point about 500 yards from the termination 
of the line, and the western end of the platform at 
Stepney Station, being a distance of nearly a mile and 
a half; the widening will be on the north side, west of 
Bower-street, andon the south side for the remainder 
of the work. 








NOTES. 
A Srirurtan Scorvion. 


Herr Liypstrém, a Stockholm geologist, has 
found a very perfect fossil scorpion in the Upper 
Silurian rocks of the island of Gotland, in Sweden. 
The cuticle can be distinguished, also the dorsal 
plates of the abdomen and the cephalothorax. 
The surface is quite similar in appearance to the 
scorpions of to-day, and its organisation proves 
it to have lived on land and breathed air. It 
has been called Paleophonous Nuncius, and is 
evidently one of the most ancient of terrestrial 
animals, the libellules found in the Devonian forma- 
tion of Canada having hitherto been esteemed the 
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oldest known. It is remarkable that the four pairs 
of thoracic claws are thick and pointed like those of 
the embryons of several other tracheates and cam- 
podea, a form of claw which does not exist in the 
known fossil scorpions of the carboniferous era, 
which in their appendages resemble those of to-day. 


Hupson’s Bay Route to Europe. 

The prospects of a proposed route from the Cana- 
dian North-West to Europe vid Hudson’s Bay are 
not considered encouraging. A diary for August 
shows that ice prevailed in the straits for nineteen 
days out of the thirty-one, and that snowstorms 
prevailed on five other days. As the straits ought to 
be open during August, the outlook for the other 
months cannot be bright. Mr. J. W. Klatze, a 
Dominion Government, official who was sent to in- 
quire into the feasibility of constructing a railway 
from Winnepeg to Hudson’s Bay, has returned to 
Ottawa. He does not speak favourably of the 
ultimate success of the undertaking, and thinks, if it 
is ever accomplished, it will be at a price which few 
capitalists would care to pay. Putting the difti- 
culties of the navigation of the straits, and the 
almost insurmountable barriers in the way of con- 
structing a railway to the bay together, the outlook 
for north-west settlers having direct communica- 
tion by this route with Europe is not at all hopeful. 


Moncu’s Fire ExtincuisHEr. 

A new method of utilising carbonic acid gas for 
extinguishing fire is now being introduced by Mr. 
Monch, of Berlin, several establishments in Berlin 
having been fitted withthe apparatus. The system 
depends upon filling the room where a conflagration 
has commenced with a sufticient quantity of carbonic 
acid gas to suppress the flame. The apparatus con- 
sists of a wrought-iron receiver of sufficient strength 
to resist a pressure of 250 lb. to the square inch, 
and which is filled with highly compressed carbonic 
acid. This receiver can at any time be charged 
by means of a battery of wrought-iron flasks con- 
nected to it. Such flasks filled with highly com- 
pressed carbonic acid arearegular article of commerce 
in Germany, and when attached to Mr. Ménch’s 
receiver, the latter can be filled with the gas as de- 
sired at any convenient pressure. From the re- 
ceiver branch pipes fitted with valves are laid to 
the ‘different apartments it is desired to protect, 
and which can at any time be filled with the gas 
discharged from suitable nozzles fitted to the pipes. 
Smaller and independent reservoirs are also made 
which can be carried easily from place to place, 
and the contents liberated at any desired spot. In 
Germany, where fluid carbonic acid forms a large 
and increasing industry, Mr. Mdénch’s system 
would naturally find favour, and at one of the 
places where it has been adopted—the varnish 
works of Mr. Krauthammer, of Berlin—its efticiency 
has been proved by the prompt suppression of an 
incipient fire, which is the special réle of this class 
of apparatus. 

A PHENOMENON OF THE Epison Lamp. 

In Mr. Edison’s exhibit at the Philadelphia Ex- 
hibition a curious phenomenon was shown. Mid- 
way between the legs of the filament in an Edison 
incandescent lamp an insulated electrode of plati- 
num strip was inserted, the tip of the electrode 
ending about 4in. below the arch of the loop. 
When the lamp was in action, if a galvanometer 
was connected between the electrode and one ter- 
minal of the filament, a current was observed, 
which changed in direction according as the + or— 
terminal of the carbon was connected to the instru- 
ment. This shows that there isa discharge or cur- 
rent through the vacuum of the lamp. The current 
was many times stronger when the + pole of the 
carbon was that connected. The current was also 
increased by increasing the current in the lamp. 
After the lamp has been in use some time the posi- 
tive-platinum or stronger current becomes weaker, 
possibly through some effect of polarisation such 
as that noticed by Edlund in his experiments on 
the discharge through vacuo. On letting the 
lamp rest the current recovers itself again. A 
current was also obtained through the glass of the 
lamp by laying the platinum electrode on it out- 
side. It would appear that in these lamps the air 
(or carbon) particles are dissipated in a charged state 
from the filament in right lines. 


Tue Nortu-East Coast Instirute or ENGINEERS 
AND SHIPBUILDERS. 

A new scientific and technical society, under the 

title of the North-East Coast Institution of Engi- 

neers and Shipbuilders, has been launched at New- 





castle, for the purpose of advancing the science and 
practice of engineering and shipbuilding, and of 
affording means for the interchange of ideas and 
information among its members. The new organi- 
sation embraces the district of the Tyne, the Wear, 
and the Tees, an area within which there is abun- 
dant material for the formation of a most success- 
ful association, both as regards numbers, or the 
quality of the papers and discussions. Many of 
those forming the new Society are members of the 
more important societies which meet in London, but 
still few can spare the time to regularly attend 
distant meetings, and even if they could, the 
peculiar wants of their own locality would seldom 
come under discussion. The inaugural meeting of 
the new Institute took place on November 28, when 
the President, Mr. W. Boyd, gave an address. The 
vice-presidents are Messrs. F. C. Marshall, New- 
castle, W. H. White, Elswick, Wigham Richardson, 
Newcastle, C. W. Hutchinson, Elswick, W. Clark, 
Sunderland, and Robert Thompson, Sunderland. 
The Institution consists of members, associates, 
graduates, and honorary members, the subscription 
being two guineas for members who are principals 
and half a guinea for those in subordinate positions, 
and thus every facility, in a pecuniary sense, is 
offered to those who are the less affluent. We wish 
the new association every success. It contains 
within it all the requisite elements of knowledge 
and experience, and it only remains for the members 
to exert themselves for the common good to raise 
the Institution to a high position among the scientific 
societies of the country. 


THE HamMonp ELectricaL ENGINEERING COLLEGE. 

On Wednesday last a well-attended conversazione 
was held at the Hammond Electrical Engineering 
College in Red Lion-square, Holborn. There was 
a large display of electrical and scientific apparatus, 
including dynamo machines of various kinds, lamps 
and fittings, measuring instruments, audiphones 
and phonographs, besides the regular appliances of 
a chemical and an electrical laboratory. The latest 
novelty in electric lighting, Trouvé’s portable lamp, 
was exhibited. This consists of a six-cell bichro- 
mate battery working with a very strong solution 
of bichromate of potash and sulphuric acid, and a 
four or five candle-power incandescent lamp. The 
battery is contained in a case of very moderate 


dimensions, weighing about 51b., and is so 
arranged that the zincs are only immersed 


in the liquid under certain conditions. In one 
form of apparatus the act of lifting the battery from 
the table allows the plates to descend into the 
solution and lights the lamp, while in another the 
same effect is produced by placing the battery upon 
the ground or the table. The former variety is 
designed for use in magazines, the holds of ships, 
and the like, where the lamp is carried by the 
watchman or patrol, while the latter can be em- 
ployed for mining, for domestic purposes, and by 
railway travellers. The ideamay, ofcourse, be worked 
out in many different ways, the principle being that 
when the battery is placed in a position convenient 
for its use the plates shall be free to descend into 
the liquid. The supply of bichromate solution is 
stated to last for four hours, when it needs to be 
renewed, at a cost of about a penny. There are 
forty pupils in connection with the college, part 
attending the classes and part engaged either on 
the indoor or outdoor work of the Hammond Com- 
pany, the scheme of education embracing one year’s 
course of theoretical study followed by a year of 
practical training. The building includes class 
room, laboratories, and workshops, and is fitted with 
all the requirements for the demonstration of elec- 
trical science. 








NOTES FROM PARIS. 
By H. Vivarez. 
Some ProposEp InpusTRIAL DEVELOPMENTS. 

It very rarely happens that the governing body of 
any country addresses itself to the consideration—apart 
from any political motive—of a remedy against misery, 
and a means for the extinction of pauperism. Such an 
event is worth putting on record, and we note with 
satisfaction that a French deputy, M. Denayrouze, has 
appealed to the Chamber of Deputies to support by its 
vote a measure he had prepared, one of purely scien- 
tific interest, but the social consequences of which 
might be of considerable importance. Just at the 
moment when the requirements of public expenditure 
involves the amassing of millions upon millions of 
francs, M. Denayrouze submits his proposal, one of 
very modest proportions, under the form of a credit of 
20,000 francs, to be devoted in sums of 5000 francs as 





Prizes for the best essays, submitted to the French 
Institute (the Acadamie des Sciences), and on the 
following subjects: 1. What are the best practical 
means for effecting, under easily maintained and 
economical conditions for agriculturists, a combi- 
nation of the nitrogen of the air with the other 
elements of the atmosphere, water, and soil, in such 
a way as to produce quickly and in large quan- 
tities, nitrogenised compounds, which contain the 
essential principles of manures — principles which 
nature creates only slowly and sparingly. 2. What 
will be the best means to effect under economical con- 
ditions, easily attainable by artisans in towns, the 
production for home use of a small motive power, equi- 
valent for example to that of an apprentice, a woman, 
ora labourer. The method should involve the utilisa- 
tion of any form of energy, heat, electricity, mecha- 
nical work, chemical force, &c. The means adopted 
are of no importance, provided that the desired end be 
obtained, this end being to permit any artisan engaged 
on small industries, to work at home, without being 
obliged to remain under the necessity of foregoing the 
assistance of mechanical power. This is practically, 
in the actual state of applied science, to some extent 
monopolised by a small number of capitalists, owners 
of water or steam power, and the manual labour of the 
artisan working at home, cannot enter into com- 
petition. 3. What will be the best practical 
method under conditions favourable for agriculturists, 
of producing small machines or sources of power 
capable of developing in the field, energies equal to 
that of a man, of a horse, and of a pair of oxen. 
4. What will be the best practical means of producing 
at a moderate price, a form of aluminium possessing 
the qualities of iron, the ore of which is met with all 
over the world. This metal, discovered by Sainte- 
Claire Deville, only about half a century ago, and 
adapted to various decorative purposes during the last 
twenty-five years would find a universal field for appli- 
cation so soon as its production, under the conditions 
named, became practical. It is certain that the initia- 
tive taken by the Government will not suffice to en- 
courage able inventors in bringing these four problems 
toa successful issue. Two of them, the first and the last, 
present indefinite difficulties, whilst the other two have 
already been partially solved. But M. Denayrouze 
can justly urge that official assistance has already 
proved of great service in industry, especially in 
the manufacture of sulphate of soda and of beet- 
root sugar, and which were created out of the 
necessities of the French Government. Of the four 
subjects which we have mentioned, the last refer- 
ring to the manufacture of aluminium is certainly 
the one presenting the least apparent interest. The 
ore of this metal is found in far greater abundance 
than that of iron, but it is certain that any mode of 
treatment by which it may be produced at a reason- 
able price, must be always more complicated and 
costly than that of iron, and the time must be far dis- 
tant when the two metals will represent any com- 
parable market value. Moreover, the physical pro- 
perties of aluminium do not at all compare with those 
of iron. If it is lighter, and less oxidisable than iron, 
it cannot be welded, and its powers of resistance are 
quite insignificant, so that although, did price permit, 
a vast number of uses would be found for it, it could 
never enter largely into those industries where iron is 
now employed. The actual process followed in the 
production of aluminium is well known. The treat- 
ment, due to Sainte-Claire Deville, and worked in- 
dustrially at the present time, is based on the em- 
ployment of sodium. The price of the aluminium is 
therefore a direct function of the cost of sodium, 
which has latterly been sensibly reduced, the pre- 
sent market value being about 5s. a pound. In 
the preparation of this metal the abundance of its base 
-—sea salt—is compensated by the difficulty of sepa- 
ration. But the gradual reduction in cost arising from 
various causes, and especially from the application of 
new processes, renders it probable that a correspond- 
ing diminution in the price of aluminium will take 
place, and at least one important works in Germany is 
devoted to the manufacture of this metal, and of mag- 
nesium. This latter would find a valuable application 
for illuminating purposes, if its price could be sufii- 
ciently reduced. Especially for the open air, where 
the magnesia produced by the combustion of magnesium 
can be easily removed, or deposited without incon- 
venience, magnesium furnishes light of an intensity 
comparable to that of electricity, and with infinitely 
greater simplicity, since none of the complicated and 
costly apparatus of dynamo machines, lamps, conduc- 
tors, &c., are needed. 








THE LATE MR. JAMES NAPIER, F.R.S.E. 

Manyy of our readers will share in our regret at the 
death, about ten days since, of Mr. James Napier, 
F.R.S.E., F.C.S., of Glasgow, who was long pro- 
minently identified with industrial chemistry, and with 
various other manufacturing arts, more especially that 
of electro-metallurgy. 

Mr. Napier, who was born in 1810, was a native of 
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the village of Partick, which forms one of the western 
suburbs of Glasgow, and was the son of a hand-loom 
weaver in very humble circumstances. His first 
occupation at eight years of age was that of a 
‘*tearer” in a calico-printing works; then he be- 
came a ‘‘draw-boy” to a weaver, at a wage of 
ls. 6d. per week. By-and-by he became a weaver 
himself, and subsequently he found permanent em- 
ployment as a dyer, and by the time he was eighteen 
years of age he was a piece-dyer, with full charge of his 
employer's works at Meadowside, close by the site now 
occupied as Meadowside Shipyard. He remained in 
that position for about seven years. While stilla youth 
he imbibed a great taste for reading, and attended a 
night school for two winters. Some notion may be 
formed of Napier’s very humble station in early life if 
we mention that when he got married at twenty-one 
years of age he had a wage of only 13s. per week. 

Falling into a weakly state of health, Napier was 
strongly enjoined by his medical adviser to leave the 
dyeing trade. He did so, and for about a year he was 
employed as a clerk, &c., by his former master ; and 
owing, in some measure, to the high excellence of an 
essay on dyeing which he wrote for a mutual improve- 
ment society, he was brought under the favourable 
notice of the late Mr. John Joseph Griffin, who then 
had a publishing business in Glasgow, combined with 
that of a dealer in chemicals and chemical philosophi- 
cal apparatus—a business which subsequently grew to 
large proportions in London. Mr. Napier became zea- 
lously attached to the latter portion of Messrs. Griffin 
and Co.’s business in their well-known Buchanan- 
street establishment. He had a great desire to be- 
come a chemist, and here he was afforded an excellent 
opportunity of carrying out his wishes. In Griffin’s 
warehouse he became acquainted with the late Dr. 
James Young, F.R.S., the ‘‘ father of the paraffin in- 
dustry,” and who was at that time laboratory assistant 
to the late Professor Graham, who eventually became 
the Master of the Mint. That early acquaintance led 
to a life-long and most friendly intimacy. 

In the year 1842 there was commenced the Glasgow 
Practical Mechanic and Engineer's Magazine, the 
editor of which resolved to publish a series of papers 
on different trades written by practical men, and from 
a workman’s standpoint. The deceased Mr. Napier 
was asked to furnish a few — on dyeing, which 
appeared in the years 1843 and 1844. Two years after- 
wards an American publisher printed the entire series, 
with a little addition on calico-printing, the whole 
forming a goodly sized volume, entitled ‘‘ A Practical 
Treatise on Dyeing and Calico-Printing,” but neither 
the name of the author nor the source from which the 
papers on dyeing were taken was mentioned. Mr. 
Napier nevertheless felt proud that his efforts had 
been appreciated. In 1852 he revised and extended 
his magazine papers, and they were issued by Messrs. 
Griffin and Co. under the title of ‘‘A Manual of the 
Art of Dyeing.” A third edition of it was published 
in 1875, in which there was embodied a treatise on 
dyeing receipts, the first edition of which was pub- 
lished in the year 1855. The ‘‘ Manual” named above 
is certainly one of the most authoritative works on 
dyeing in the English language, no mean portion of 
its value being due to the accuracy and fulness with 
which the author has stated and illustrated the scientific 
principles on which the dyer’s art is based. 

In the year 1839 a great amount of interest was 
excited in regard to certain discoveries that had just 
been made in connection with the new art of electro- 
typing, or electro-metallurgy. Mr. Griffin became 
quite full of the subject, and Mr. Napier, who had 
already devoted much attention to it, was affected in 
a similar way ; indeed, such an adept had he become 
in electro-plating that he was engaged to take a lead- 
ing position under Mr, Pellatt in the London works of 
Messrs. Elkington and Mason, after he had been about 
four years in Messrs. Griffin and Co.’s employment. 
Under his guidance innumerable electro-type processes 
were repeated as soon as particulars regarding them 
were published, and original experiments were made 
in a variety of forms, and frequently on an extensive 
scale, with the view to the removal of particular diffi- 
culties, or to find the means of accomplishing desirable 
ends; in short, Mr. Napier eventually became one of 
the most experienced manipulators in the new art. 
Considering these facts, Messrs. Griffin and Co. re- 
quested Mr. Napier to write a volume for their series 
of ‘* Scientific Manuals,” entitled ‘‘ A Manual of 
Electro-Metallurgy ; including the Applications of the 
Art to Manufacturing Processes.” It first appeared 
in 1851, and it soon became such a standard authority 
on the subject that a fourth edition was called for in 
the year 1860. 

While engaged with Messrs. Elkington and Mason, 
Mr. Napier became much interested in a new process 
of copper-smelting, for which he took out a patent in 
the year 1846. It was for some time carried on at the 
Spitty Works, Swansea. Owing to various difficul- 
ties with the workmen, and pecuniary or other diffi- 
culties amongst the capitalists who undertook to pro- 
vide the means to work the process upon an extensive 
scale, it could not bear up against, and compete with, 





the process that had so long given industrial success to 
the capital of the copper-smelting industry. 

By-and-by Mr. Napier returned to the North, and 
again settled down in his native village of Partick, 
where he established a laboratory and carried on a 
variety of useful work. Subsequently he spent about 
a year in the service of the late Marquis of Breadalbane 
at Killin, where a deposit of copper ore had been 
discovered, and where vitriol chambers were erected 
under Mr. Napier’s superintendence, to manufac- 
ture acid for dealing with the ore chemically. 
The metalliferous deposit, however, proved to be 
much more limited in extent than had been anti- 
cipated. Mr. Napier again returned to Glasgow, 
and partly at the instigation of Mr. James Young he 
started a large sulphuric acid manufactory in the east 
end of the city, much of the produce in the early years 
of the business being taken = Mr. Young’s new oil 
works at Addiwell, and by the dynamite works of Mr. 
Nobel’s company. He retired from the active manage- 
ment of that business in the year 1875, and left it to 
his two sons. 

Mr. Napier was long connected with the Philoso- 
phical Society of Glasgew, to whose proceedings he 
contributed a variety of valuable papers. He was also 
a zealous worker in the management of Anderson’s 
College, and when Mr. Young instituted the Chair of 
Technical Chemistry in Glasgow, Mr. Napier was made 
one of the trustees. Amongst the other works which 
he wrote, we may specially mention his ‘‘ Ancient 
Workers in Metal” (now out of print), his ‘‘ Manu- 
facturing Arts in Ancient Times,” his ‘‘ Notes and 
Reminiscences of Partick,” and his ‘‘ Old Ballad 
Folk-Lore,” for he was a keen and enthusiastic anti- 
quarian as well as a man of science, and an active and 
useful worker in helping forward important manufac- 
turing works. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 28, 1884. 

THE industrial depression is becoming more marked 
each day. Reductions of wages are being made in all 
industries, and ranging from 5 to 20 per cent. A great 
deal of capacity has shut down since last writing in iron, 
steel, textiles, hardware, shipbuilding and engine build- 
ing. This depression is usual in every presidential year, 
butismoreseriousthistime than heretofore. Ontheother 
hand, there is a noticeable improvement in the volume 
of exchange. but prices are weaker than a month ago, 
and it is not likely that the volume of business, even 
with the restrictions in progress, will be sufficient to 
strengthen these prices, Large enterprises are talked 
of, but orders for material will not be placed, probably 
until January, when a better knowledge of the general 
condition of the country can be had, when the annual 
statements and settlements are made by the various 
manufacturing and railroad interests as to their con- 
dition, prospects, &c. In the iron trade very little 
business has been done, and that only for current wants. 
Large steel rail transactions are likely to take place in 
afew weeks. Inside prices to-day are 27 dols. A 
further decline is regarded as probable by buyers. 
Bessemer pig, foreign, is held at 19 dols. ; 10 per cent. 
spiegeleisen at 22.75 dols. tide ; 20 per cent., 26 dols. ; 
steel slabs, 37 dols. ; old rails, 17.50 dols. to 18 dols. ; 
Scotch pig iron is arriving in small lots and going 
mostly into consumption, but at a very narrow 
margin to the importers. The use of southern and 
western iron in the Middle States is increasing, 
and foundry men and mill men are finding it 
necessary to increase their purchases. The supply 
of American Scotch is also increasing. Seathean 
irons are delivered here at from 16 dols. to 16.50 dols. 
Pennsylvania forge ranges from 16 dols. to 17 dols. ; 
Pennsylvania foundry, 17.50 dols. to 20 dols., accord- 
ing to quality and number. The bulk of No. 1, sell- 
ing at 19 dols. closed down, about eight in all. Struc- 
tural iron is under fair inquiry, and 5000 tons are 
under negotiation. Iron combinations have been 
broken, and it is probable that the combination on 
structural iron will also go. Manufacturers are avoid- 
ing over-production as much as possible. The position 
is unfavourable to any early improvement, but there is 
confidence expressed that January will bring a large 
amount of business, which, but for political inter- 
ferences, would have been placed before this time. 
Steel nails are crowding out iron nails little by little. 
The Hocking Valley coal strike is about over, the 
miners being defeated. Comparatively little opposi- 
tion is being made to the sweeping reductions every- 
where, the workmen feeling that it is useless to oppose 
the decline. 








TRIAL TRIPS AND LAUNCHES. 

Messrs. Barciay, CurLE, AND Co., Whiteinch, Glas- 
gow, on Wednesday, 3rd December, launched the Madeira, 
a steel screw steamer, of 1830 tons gross register, and 
measuring 300 ft. by 36 ft. by 20 ft. She was built to the 
order of the British and African Steam Navigation Com- 
pany, of Glasgow and Liverpool ; her general design and 
equipments fare very similar to those of the Opobo and 
Roquelle, which fwere recently constructed for the com- 





ny’s fleet by the same builders. Her engines, which are 
en supplied by the builders, are expected to develop 


orse-power. 

On the same day Messrs. Robert Duncan and Co., 
Port-Glasgow, launched an iron sailing barque named 
the Barremman, a vessel of 1450 tons, measuring 245 ft. 
by 38 ft. by 23 ft., and classed 100 A 1 at Lloyd’s and 20 

ears in red in the Liverpool Registry. The vessel has 

en built to the order of Messrs. Thom and Cameron, 
Glasgow, and is the third vessel built for that firm by 
Messrs, Duncan and Co., within the past two years. 


Messrs. James and George Thomson, Clydebank, 
launched, on the 4th inst., an iron screw steamer of 
about 4500 tons gross register, which has been built for 
the Canada Shipping Company (Beaver Line). She 
was named the Lake Superior and measures 410 ft. 
by 44 ft. by 38 ft; she has a large double-bottom space 
under the machinery and boilers sufficient to bring up her 
deadweight carrying capacity to 5000 tons. The engines 
have cylinders of 48 in. and 91 in. in diameter, respec- 
tively, with piston stroke of 60in., and steam will be 
supplied by two double-ended boilers, each 18 ft. in dia- 
meter, and each having four furnaces, 


On Friday, the 5th December, Messrs. William Hamil- 
ton and Co., Port-Glasgow, launched a handsomely 
modelled steel sailing barque, named the Glen Afton, a 
vessel of 1100 tons net register, to carry 1900 tons dead- 
weight, and measuring 224 ft. by 35 ft. 6 in. by 20 ft. 1 in. 
She has been built to the orders of the Dundee Ship- 
——" Company (Messrs. W. O. Taylor and Co., mana- 
gers). 


The Falklandhill, an iron sailing vessel of 1700 tonsa, 
net register, and measuring 245 ft. by 37 ft. 6 in. by 21 ft. 
6in., was launched by Messrs. Russell and Co., Port- 
Glasgow, on Saturday the 6th inst. She has been built 
to the order of Messrs. J. R. Dickson and Co., Glasgow, 
and is to be engaged in the East Indian trade. 


Tue Miptanp Raiiway CarRIAGE AND Wacon Com- 
PANY.—We are informed that Mr. D. N. Arnold has 
ceased to be the general manager of the Midland Railway 
Carriage and Wagon Company Limited, and that he is ns 
longer connected with the management of the company. 


Civin AND MEcHANICAL ENcGINeERS’ Soctety.—The 
opening meeting of this Society was held at the Society's 
rooms, No. 7, Westminster Chambers, on the 3rd instant, 
when the newly elected President, Mr. Thomas Cole, 
A.M.I.C.E., delivered his inaugural address, taking for 
his subject the progress of sanitation and of sanitary 
legislation during the last fifty years, a period including 
the rise and growth of what may almost be termed a revo- 
lution in the matter of things sanitary, and culminating in 
the Public Health Act, in which is incorporated the15 main 
Acts and 10 subsidiary Acts which form our sanitary 
legislation. Mr. Cole then pointed to several of the per- 
missive clauses of the Public Health Act which should be 
compulsory, and alluded to the necessity of town sur- 
veyors being placed in the position of independence en- 
joyed by medical officers of health; and in conclusion 
pointed out the duties of private individuals and of public 
authorities to further diminish the decreased death rate 
that has followed from the sanitation of fifty years. 


New ZEALAND MECHANICAL INpDUSTRY.—Messrs. Spar- 
row and Co., of Dunedin, have just executed an order for 
ten columnsof cast-iron cylinders to support the superstruc- 
ture of the Cobden bridge, at Gregmouth, the total weight 
of the columns required and the malleable ironwork for 
the superstructure being about 320 tons. The New Zealand 
Government has always hitherto been in the habit of send- 
ing home for this class of work, and the present experi- 
ment therefore marks a new departure. Only recently 
cylinders have been obtained from England for the Taieri 
bridge and the Clarence bridge, Marlborough, and no op- 
portunity has ever been given to colonial firms to tender. 
On this occasion, however, Mr. J. Watson, who had the 
contract, arranged with Messrs. Sparrow and Co. that 
they should set up plant specially forthe work and supply 
the whole of,the columns. Seven months was the contract 
time, and the manufacturers have been able to prepare 
their plant and turn the work out to the satisfaction of 
the district engineer two clear months within the limit. 


THE INTERNATIONAL INVENTIONS EXHIBITION.—The 
applications for space have now all been examined by 
sub-committees of the Council, and a selection has been 
made of the most promising. The number of applications 
has been so great that it has been decided to limit very 
strictly the admissions in those classes which may be con- 
sidered to have been fully represented in the exhibitions 
of the present and of the past year. The Council will, 
therefore, be obliged to refuse many valuable exhibits in 
such classes as those relating to food, clothing, and build- 
ing construction. It will even be a difficult matter to 
accommodate those which have been selected, and it is 
feared that the list will have to be still further reduced. 
As soon as possible, information will be sent to those who 
have applied for space; but the enormous number of 
applications, far in excess of what was expected, have 
made it impossible to do this up to the present. The 
guarantee fund now amounts to 48,280/., a sum consider- 
ably in excess of that subscribed for the Health Exhibi- 
tion, or for the Fisheries, the amount for the former being 
26,518/., and that for the latter 26,656/.—Journal of the 
Society of Arts, 
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THE HATHERLEY STEPS. 

Tue annexed illustration shows a very neat arrange- 
ment of steps devised by Mr. Charles Allan Jones, of 
Gloucester, and manufactured by Messrs. Matthews 
and Co., of the same place. It will be seen that by 
skilful disposition of the material the weight has been 
reduced to an exceedingly small amount, with the 
result that the steps can be carried about with the 
greatest ease. In libraries where the ladders are in 
constant requisition, this is a most important feature, 
while in ordinary dwellings it is no less deserving of 





consideration, as the movement of heavy, clumsy 
steps, often in the hands of female servants, is the 
cause of numerous accidents to mirrors, chandeliers, 
wall papers, and other fittings. It is scarcely neces- 
sary to add a detailed description. In the open posi- 
tion the steps are exceedingly firm, and are quite free 
from the usual ‘‘ walking action” on an uneven floor. 
When closed they will stand upright without any 
support. In spite of their apparent lightness they 
will bear a man standing on every tread from the top 
to the bottom. 





THE RIVER HUMBER.* 
By A. C. Hurtzic. 

Tue estuary of the Humber extends from the Trent 
Falls, at the confluence of the Trent and the Ouse, to Spurn 
Point, a distance of thirty-eight miles. Receiving the 
drainage from an area equal to one-fifth of the whole of 
England, and with tidal conditions probably unsurpassed 
in any other large river or estuary, it is pre-eminently 
adapted tocarry a great commerce. Unlike the Mersey, 
with its 8 ft. or 9 ft. over the bar at low water, it has a 
deep low-water entrance channel of 60 ft. to 70 ft. avail- 
able at all states of the tide. This needs no dredging to 
keep it open, and so powerful is the scouring action that 
in spite of a million tons of mud being thrown into the river 
every year, no ill effects have been observed. Hull is 
the third port of the kingdom, the annual value of its 
imports and exports being 40 millions, while those of 
Liverpool and London are, respectively, 206 and 200 
millions. Grimsby’s trade is 12 millions, and that of 
Goole 9 millions, 

At Trent Falls the Humber is about one mile wide; at 
Hull it is about two miles, and at Spurn, some four miles 
at high water, but there are places of greater width than 
this. In its lower portions the Humber forms a favour- 
able harbour of refuge for coasting vessels, and it said that 
as many as 700 to 800 sail have been anchored in the 
roadsteads at one time. From Spurn Point up to Hull 
there is a deep low-water channel, such that the largest 
slip in the British Navy may navigate it, and anchor 
opposite the town at any state of the tide. Of course 
any hostile ship could do the same, and the Stallingboro’ 
fort and Paull battery would prove but a poor defence in 
the absence of naval reinforcements. But although vessels 
can reach Hull at all times, they can only enter the docks 
when the tide serves. The tide at Hull depends upon 
many causes besides the attractions of the sun and moon, 
indeed in this river the direct action of these bodies is 
scarcely felt. In the open ocean the crest of the tidal 
wave travels approximately at the same rate as the earth 
rolls, But as soon as the narrow seas of the British 
Isles are entered, the wave loses its distinctive character 
and travels in the different channels at very reduced and 
varying rates, and with many peculiarities. This tidal 
wave is essentially different from the tidal current. The 
speed of the wave is that at which the crest or high- 
water mark travels, but the speed of the tidal current 
is the actual velocity of the water. The average speed 
of the tidal wave between Spurn and Hull is twenty-two 
miles an hour, that is, high water at Hull occurs about 
an hour after high water at Spurn, and the distance 
between them is twenty-two miles; but the actual 
motion of the water never exceeds five miles an hour. 
The great tidal wave arriving from the Atlantic is broken 
up on reaching the British Talon, and divides north and 


* Abstract of a paper read before the Hull Literary 
and Philosophical Society. 











south, the velocity being reduced from many hundred 
miles per hourto thirty, forty, or fifty miles. The part which 
ar round Scotland helps to form the tidal wave in the 
North Sea, passing the mouth of the Humber in a S.S.E. 
direction. There is thus no direct impulse into the estuary 
as there is into the Severn, and consequently the range of 
tide is not excessive. At the same time the Humber 
meets the sea at a point where the tidal wave has its maxi- 
mum oscillation, and consequently tides of 20 ft. to 22 ft. 
are of usual occurrence at Hull. Assuming the rate of 
flow in the river to be four miles an hour, it is evident 
that the tidal current cannot travel more than twenty- 
four miles, and yet the river is tidal up to Naburn Lock 
in the Ouse, a distance of eighty miles, where high water 
occurs four hours later than at Spurn, by which time 
nearly all the water which entered the estuary from the 
sea has gone out. This is due to the impulse caused by 
the ingress of the tidal water in the first twenty-four 
miles, and this impulse is transmitted forward in the same 
way that an undulation may be sent along a rope by shak- 
— end of it. 
he Humber is an exceedingly turbid river, and it is a 
debated point whether this silt comes down with the land 
water, or is carried in by the sea. The advocates of the 
latter theory point to the fact that thirty miles of clay 
cliffs between Bridlington and Spurn are wasting at the 
rate of 2} yards per year, and that the material is borne 
southward by the tide to the mouth of theriver ready to 
be carried into it, and they strengthen their cause by 
showing that during a freshet, when the land water is 
abundant, the river is clearer. Those who favour the 
a that the mud comes from the up-country, show 
that the cliffs are carried away on the ebb tide, when the 
detritus goes out to sea, and not to the mouth of the 
river. he clearness during a freshet they ascribe to 
the fact that some of the affluents of the Ouse come from 
a part of the country that does not provide mud, and 
consequently the increase of total water in the stream may 
be greater than the increase of suspended alluvial matter. 
The author is one of those who recognise the turbidity of 
the Ouse as being due to material carried down by the 
stream. On account of the continual to-and-fro flow of 
the tidal water, an object moving with the current only 
makes five miles net progress towards the sea in a fort- 
night. It therefore follows that in each five miles length 
of the river there is concentrated fourteen days’ detritus 
from a water-shed of 10,500 square miles, and this 
should amply account for its muddiness. Analyses also 
show that at the turn of high tide the amount of sus- 
pended matter is least, and at low tide it is greatest. 

The levels of high and low water, as well as tidal ranges, 
vary from Spurn upwards. The typical spring tide in 
the Humber, i.e., the eight o’clock tide at Hull, ranges 
20ft. 3in. at Hull. The same tide at Spurn has only a 
range of 18 ft. 2in. Spring tides of much greater range 
occur nearly every fortnight; during the last ten years 
the greatest range was 27 ft., on March 9, 1875. The 
other extreme was reached on November 16, 1877, when 
there was but 5ft. 7in. between the levels of high and 
low water. These poor neap tides seal the outfall sewers 
for a long time, aa give rise to unsanitary conditions in 
Hull, which are being removed by the erection of sewage 
pumping stations. The tide always reaches a mark 16 ft. 
above the dock sill at Hull, exactly three hours before 
high water, independently of any condition of the wind 
or weather, and during the next hour it always rises as 
much as during the two succeeding hours. Thus the 
height and the moment of high water can be foretold with 
absolute accuracy for two hours before it occurs. 

The Humber is exceedingly well lighted. At Spurn 
Point stands a lighthouse erected by Smeaton. It was 
commenced in 1772, and the fires were kindled on 
September 5, 1776, illumination by coal fires being con- 
tinued for about forty years, when lamps and reflectors 
were introdu About thirty-seven years later the 
reflectors were replaced by lenticular or dioptric appa- 
ratus, as at present in use. The encroachments of the sea 
upon Spurn Point, amounting at one time to three yards 
per annum, were a great source of anxiety, but since 
1863 there has been a gradual improvement due to the 
erection of groynes. In 1880 there were on the Humber 
three light vessels, and twelve substantial lighthouses, 
and all the way the channel is amply buoyed, so that 
both by day and night the mariner finds his course per- 
fectly plain. 

The most noticeable object on the banks of the river is 
Grimsby hydraulic tower, 310 ft. in. height, which was 
built in 1849 by Mr. Rendle and Sir William (then Mr.) 
Armstrong. Soon after it was completed the hydraulic 
accumulator was invented, and the necessity for such 
high erections for storing water under pressure was done 
away with, 

The Humber in the neighbourhood of Hull has during 
recent years been the subject of some severe Parliamentary 
contests. Excellent as is the ae 80 age position of 
Hull as a port, yet it suffers increasingly from its compa- 
rative isolation on the north bank of the river. The cross- 
ing of the Humber involves many difficulties. The Hull 
and Lincoln Railway scheme in 1883 included a high- 
level bridge across the river, with wide spans for 
the passage of shipping, but the opposition of per- 
sons interested in the trade of Goole proved fatal to 
it. In 1873 a tunnel was proposed, but the Lord’s 
Committee pronounced the plan of building it by 
caissons to be infeasible. The Manchester, Shettield, and 
Lincolnshire Railway propose to carry a driftway under 
the river to determine the possibility of making a tunnel, 
and at present they are boring on the banks. A depth of 
150 ft. has been reached at each side, and for over 100 ft. 
there is a bed of solid clay, which is believed to extend 
all the way across the river. The centre point of the 
tunnel invert will be 120 ft. between H. W. O.S.T., so 
that there would be at least 30ft. to 40ft. of the clay 
above the crown of the arch to protect it from percolation 





through the permeable strata. From the centre the 
maar | would fall 5 ft. each way in 90 chains, and then 
rise with a gradient of 1 in 100 to the Yorkshire and 
Lincolnshire sides. 

It is intended to carry out some improvement works in 
the Ouse by training the channel, but these, the author 
believes, would have no effect upon the amount of tidal 
water in the river, and would not lessen the scour below 
Hull. The proposed works in the Humber he fears 
would not be so harmless. The present deep channels in 
front of Hull are dependent, he holds, for their very exist- 
ence upon the maintenance of the existing natural condi- 
tions in the Upper Humber, and particularly of the south 
channel past Chalders Ness. Now the conservancy lines 
would shut up the present channels and substitute a new 
one through the sand banks, to serve both for ebb and 
flood. This trained channel would terminate a good way 
above Hull, and below it the water would follow its own 
course, probably with the result of altering the existing 
conditions of affairs opposite Hull. Fortunately there is 
no immediate prospect of the works being commenced. 

Goole and Grimsby are both increasing their trade, 
while Hull remains nearly stationary. But there is hope 
that better times will come soon. There are great works 
in progress by which the tidal facilities of the Humber 
will be fully utilised. Ships drawing under 18 ft. of 
water will be able to enter the new Alexandra Dock at 
low water, so that a majority ef the vessels frequenting 
the port will be able to pass in without any delay. 





MODERN AGRICULTURAL IMPLEMENTS.* 
By D. PipcEon. 
(Concluded from page 488). 


Class VI. Food Preparing Machines.—There is little to 
be said of this class of agricultural implements, the chaff- 
cutter, grist mill, oil-cake crusher, and turnip cutter, being 
all respectable old-fashioned machines, long settled down 
upon their lees. Some half-dozen patents, however, are 
annually taken out for safety appliances in chaff-cutters, 
and one of these, introduced by Crowley and Co., of 
Sheffield, in 1878, has merit. The machine is provided 
with a lever, which throws the feed rolls in and out of 
gear, and controls the speed gear for determining the 
length of chaff cut. In case of a man having both hands 
caught in the feed, his body would be drawn against the 
lever in question, whose movement instantly stops the 
rolls. A further push against the same lever reverses 
the feed and frees the man, who in ordinary cases would be 
quite helpless until assistance arrived. 

Grist mills and oil-cake breakers present absolutely no 
new features to remark upon, while, with regard to root- 
slicers, it is now nearly fifty years since Gardner, of Ban- 
bury, patented the well-known turnip cutter which still 
bears his name, and remains the best machine of its class 
among a thousand rivals. Thisis the only agricultural im- 
plement which seems incapable of improvement. Unlike 
the thrashing machine, it is no ‘‘ survival of the fittest,” 
but sprang from the head of the Oxfordshire ironmonger, 
like Minerva from the head of Jove, complete and in- 
vincible. 

In consequence of its bulk, the transport of forage is 
very costly, and hay pressers, although used by shippers, 
have never come into vogue on the farm, partly, perhaps, 
because they injure the hay, and partly because they give 
opportunities for putting inferior stuff into the bale. 

In the Pilter press, shown for the first time at the Paris 
Exhibition of 1878, the hay is forced into a cylindrical 
chamber by the action of two conical rollers, which divide 
the stuff into bands, and wind these around each other, 
without injury to the fibre, until the cylinder is filled with 
a compact mass of hay. ‘This issues like a sausage from 
a sausage machine, and presses against a plate, whose re- 
sistance is adjusted according to the density required in 
the bale. When about 3 ft. of compressed hay protrudes, 
the machine is stopped, and the bale tied up with wires. 
Each bale weighs about 2 cwt., and its density varies 
from 12 lb. to 25 1b. per cubic foot, 18 lb. being recom- 
mended for conveyance by rail, and 25 lb. for shipment. 

The Dederick press, an American invention, consists of 
three parts : 

1. A vibrating beam with packer for doubling and 
forcing the hay into the month of the compressing 
chamber. 

2. A reciprocating traverser, or hay piston, for forcing 
the doubled mouthful of hay into the compressing 
chamber, and 

3. The compressing chamber itself, in which self-acting 
springs allow the ingress of hay, but prevent its expansion 
backwards. 

The bales are rectangular in shape, are bound with wire, 
and can be made of any length. 

This machine will compress 45 Ib. of hay into one cubic 
foot, or a ton of hay into aton of measurement. It has 
yet to be seen whether such a press cannot be applied to 
the saving of green hay in the field. he compression 
would prevent fermentation, even if hay were packed in a 
much greener state than it is generally stacked, and hay 
might thus be secured in more valuable condition than 
when stacked and sweated in the usual way. One ma- 
chine, capable of pressing 2$ tons per hour, could deal 
with the crop as rapidly as by ordinary stacking. The 
handsemployed would be less numerous, and when the 
market is the destination of the hay, such a scheme seems 
very practicable. 

Class VII. Milling Machinery.—Milling, although one 
of the most ancient mechanical processes, is just now un- 
dergoing changes of a radical character, extremely inte- 
resting in themselves, and even, possibly, involving the 
abandonment of the millstone itself in favour of a system 





* Paper read before Section G of the British Associa- 
tion at Montreal, 
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of grinding by rollers. It would be impossible, with the 
time at disposal, to introduce even the merest outline of 
modern milling, and those, therefore, who are interested 
in the subject are referred to the paper already quoted, as 
read before the Society of Arts by the author in 1883. 

Class VIII. Dairy Appliances.—Twenty years ago, 
scarcely any foreign butter was imported into England, 
but now, not a hundredth part of the butter eaten in 
London is of English origin. Great Britain, indeed, buys 
12,000,000/. worth of butter every year from the foreigner, 
although the climate, the soil, the price of cows, wages, 
and the cost of transport, are all in favour of the native 
dairyman. 

The English farmer makes up his butter once or twice 
a week, and sends it, say, to the London market, ‘where 
the retail butterman must go, very early every morning, 
to make a selection from many hundreds of “‘ flats,” each 
differing in quality from the other, and not very tempt- 
ingly display in wrappings of cloth, or even old news- 
paper. Butter from Normandy or Denmark, on the other 
hand, comes forward in a very different condition. Agents 
attend the local markets, and buy all their produce from 
the farmers, whom they keep advised of the qualities in 
vogue. This butter goes toa factory, where it is first 
mixed by machinery, and then put up, nattily papered, 
in boxes holding a dozen 21]b. rolls. The contents of 
every box distinguished by a given brand, are exactly 
alike, so that the retailercan order from day to day, with 
the certainty of getting just what he wants, without any 
expenditure of time or trouble. 

The enterprising dairyman has now at command a 
great variety of machinery. The separation of milk 
from cream, hitherto effected slowly by gravitation, is 
brought about instantaneously by means of centrifugal 
separators, of whose many forms the Laval machine, 
exhibited forthe first time in England at Kilburn, in 1879, 
is the best known type. Milk runs through a tap into 
a spheroidal vessel, about a foot in its larger diameter, 
which rotates at a speed of 6000 or 7000 revolutions per 
minute. The heavier milk is at once thrown outwards 
towards the circumference, while the lighter cream re- 
mains near the centre, and each is drawn off from its 
respective zone by suitable outlet pipes. Cream is thus 
separated at the rate of 60 gallons an hour, the action 
being continuous so long as milk is flowing into the sepa- 
rator. 

Where the centrifuge has not yet been adopted, either 
Cooley’s American or Swartz’s Swedish setting vessels 
are rapidly replacing the old shallow pans, the theory 
that shallow setting promotes quick rising being now 
exploded. The Cooley cans are cylindrical in form, and 
closed with covers, containing air, the whole being sub- 
merged in water of 45 deg. to 55 deg. temperature. The 
Swartz cans are narrow and deep ovals immersed in, but 
not covered by, cold water and having no lids. By the 
American plan sweet cream can be obtained, whether in a 
clean dairy or in a dirty scullery, and both systems pro- 
tect the milk from taking up either germs or flavours 
from the atmosphere. 

It has long been known that, if milk is artificially cooled 
immediately after leaving the cow, it will keep sweet 
much longer than if allowed to cool naturally, especially 
in hot weather. This is obvious, because the floating 
germs, to which allusion has already been made, find in 
the warm milk just the seed bed they require for rapid 
development, while they do not flourish in a cold, even if 
suitable, soil. Tubular refrigerators are consequently much 
used in the best dairies, and where a constant supply of 
cold water is at hand, are most useful adjuncts either to the 
mechanical cream separator or totheimmersed setting cans. 

Of recent improvements in churns there is little to be 
said, but the case is different with regard to the “‘ butter- 
worker,” a device to which the French and Dutch owe 
much of their trade, because it enables them to amalga- 
mate the butters of many farms and supply a constant 
quality tothe factor. There are several excellent forms 
of butter workers, in the best of which there is no need 
for the attendant to touch the butter from first to last of 
the process of amalgamation. 

Many appliances for scientific dairying are now within 
reach of British farmers, but before they will win back 
the trade which the foreigner has taken away, dairymen 
must either associate or establish their own butter 
factories, or middlemen must do so as they have done on 
the Continent. A trade of 12,000,000/. sterling per 
annum is not to be permanently lost without an effort, 
and it remains for dairy farmers, having realised what a 
mine of wealth they are abandoning to their foreign 
competitors, to take a hint from the old saw, fas est et ab 
hoste doceri. 

Class IX. Poultry Farm Appliances.—The link between 
poultry farming and machinery is very slight, and it is, 
besides, unnecessary to describe such well-known devices 
as the incubator, the artificial mother, and the feeding 
machine, which, indeed, are only introduced here in order 
that a subject, interesting in itself, and of great agricul- 
tural importance, should not be dismissed without remark. 

It appears, from trustworthy statistics, that there are 
40,000,000 of fowls kept in France, and that country 
produces poultry for the table whose annual valye is 
6,000,0007. sterling, and 4,000,000,000 of egys, worth 
10,000,000/. sterling at the lowest computation. One-fifth 
of all the eggs laid in France are sent to this country, 
which pays to foreigners for eggs and poultry the astound- 
ing sum of 8,000,000/. annually. 

Here, then, are three imports, viz., butter, eggs, and 
fowls, whose combined value is not less than 20,000,000/. 
That sum equals the whole export trade of England in 
wool or iron, which, next to the cotton manufactures, are 
its chief branches of foreign trade. It is one-third of its 
largest import, corn; one-half its next largest, cotton ; 
nearly equal to the whole import of sugar, and nearly 
double the whole import of tea--and the British farmer 
has thrown it away ! 





France owes her supremacy in poultry farming partly to 
the fact that she is a country of poses proprietors, but 
chiefly to the more economical and minutely industrial 
character of her farmers. They understand that success- 
ful poultry farming is an art requiring care and skill, 
and they treat it accordingly. Fowls, on the other hand, 
are only an ornamental feature of an English farm, 
where they pick up a living at the barn-door in the best 
way they can. If stock were now bred, fed, and tended 
as it was in the days of the flail, we should hear that 
stock farming, like poultry farming, “does not pay.” 
But in regard to the production of meat and wool, 
old plans having given way to new, and it is because 
these are vastly superior to the practice of a past genera- 
tion that stock farming is now the most profitable part 
of a farmer’s business. When we have learnt all that 
France can teach us about poultry, it will become worth 
the British farmer’s while to seek for a share in that 
business of 8,000,000/. which he now quietly abandons to 
the foreigner. 

In the case of the poultry-yard and dairy, as in every 
other matter connected with his calling, the English 
farmer has the great advantage of access through the 
R.A.S.E. to the best and latest intelligence upon every 
subject, whether closely or remotely connected wit 
agriculture. The motto of the Society, adopted at a time 
when there was much more practice than science both on 
the farm and in the workshop, has already become that 
of the agricultural engineer, and a new prosperity awaits 
British agriculture whenever it can be fully characterised 
as ‘ Practice with Science.” 








NOTES FROM THE SOUTH-WEST. 

Portishead District Water Company.—At the half-yearly 
meeting of the Portishead District Water Company on 
Saturday it was reported that with only a moderate in- 
crease in the present rental the income account of the com- 
pany would be placed upon a satisfactory basis. 

Newport.—There is not much to add with respect to the 
steam coal ; a quiet tone continues to prevail, and there is 
little pressure in any quarter. The arrivals of iron ore 
have been numerous during the week, and in consequence 
pan ye | has been going on with activity. This trade 
does not show any signs of improvement. In the manu- 
factured and kindred trades, although great depression 
continues, a more cheerful feeling seems also to prevail. 
The clearances of iron last week comprised 800 tons to 
Paysandu. Last week’s coal clearances were 36,801 tons. 
From Bilbao there arrived 16,031 tons of iron ore, and 5555 
tons came to hand from other sources. 


Coal at Pontypridd.—The discovery of the 3 ft. 6 in. 
seam at the Marine Rhondda Colliery by boring has been 
followed up by the removal of the rock above it, and the 
first truck load of coal was on Thursday sent by railway 
to the Cyfarthfa works. Specimen lumps were also sent 
to some local men, and all declare the coal to be of excel- 
lent quality. 

Maesteg.—The Great Western Railway Company has 
just completed a contract with Mr. Lorton for construct- 
ing a double line of railway from Maesteg to Tywith, 
which is to be completed by the end of June. Three or 
four sidings have also to be constructed near the Maesteg 
Railway Station. It is stated that a handsome new 
station will be built at once, anda new platform erected 
on the eastern side of the station, where passengers for 
the down trains will have to wait. These improvements 
are carried out because of the great increase in the traffic 
from Glyncorrwg, Cymmer, and Blaengwynfi ; and pro- 
bably to make it unnecessary to divert any of the traffic 
to the Swansea and Rhondda Railway when the latter is 
opened. 

Cardiff.—An easy tone continues to prevail in the steam 
coal market, and most shippers are keeping their collieries 
going upon old contracts. The patent fuel market main- 
tains a satisfactory aspect. Prices continue to be quoted 
at about their previous level. Iron ore continues dull. 
Last week’s coal clearances comprised 113,668 tons of coal, 
1685 tons of iron, 2330 tons of patent fuel, and 1258 tons of 
coke. From Bilbao there arrived 1876 tons of iron ore, 
and 1590 tons came to hand from other sources, 

Water Supply of Cardif-—Mr. T. A. Walker, the con- 
tractor for the new reservoir at Llanishen, has a consider- 
able body of workmen upon the ground, A siding is being 
constructed to connect the works with the Rhymney Rail- 
way in order to facilitate the conveyance of the requisite 
matériel. he contractor’s engine, in all probability, 
will convey the whole of the traffic from the Rhymney line 
to the works. 


Caerphilly.—During the past few weeks the collieries in 
this district have been worked with more regularity than 
for some time past, the tonnage of house and gas coal 
despatched to Newport and Cardiff being large. The 
Cwmglo Colliery Company is pushing operations forward 
in a successful manner. The Cwmglo, Everglyn, and 
Rhos Lantwitt Collieries are —s a large tonnage of 
coal daily. The Lantwitt and Black Vein Colliery, 
which is the largest undertaking in the district, is also 
employing a large number of hands. 

Swansea.—The steam coal trade has maintained a fairly 
healthy tone, Collieries are not working to the full ex- 
tent of their productive powers ; still shippers are fairly 
well off for orders, and are.able to maintain prices. There 
are considerable stocks of patent fuel on hand. The pro- 
posed increase of the Navy has imparted a little more 
strength to the iron trade. 


FOREIGN AND COLONIAL NOTES. 
Newport News.—Newport News, situated about equi- 
distant from Fortress Munroe and Norfolk, is coming into 
notice asa shipping port, particularly for grain. A steam 
elevator of a capacity equal to 1,600,000 bushels, and 








shipping 20,000 bushels per hour, has been recently com- 
dleted. By means of the Chesapeake and Ohio Railroad 
Newport News is directly connected with large iron 
furnaces in Virginia and the coal mines of West Virginia, 


Breaking up a Monitor.—The once famous monitor 
Roanoke, built at a heavy expense by the United States 
Government, is being demolished at Marens Hook, on the 
Delaware, below Philadelphia. The vessel was sold in 
November, 1883, at a sale of abandoned war vessels, and 
was purchased by Mr. E. Stanard, of Westbrook, Con- 
necticut, for 40,000 dols. 


American Telegraphy.—A long-termed agreement has 
been signed between the Western Union Telegraph Com- 
pany and the Chicago, Burlington, and Quincy Rail- 
road Company, whereby the Western Union will have 
the exclusive control of the wires on the Chicago, Bur- 
lington, and Quincy lines, 

Russian Railways.—It is stated that the Russian Go- 
vernment has determined upon constructing the remain- 
ing 137 miles of the Transcaspian Railway, and that the 
rails have been ordered to be shipped at once froma 
southern manufactory down the Volga and across the 
Caspian. 

Cuban Iron Minerals.—Two of the largest Pennsylva- 
nian iron companies are now importing iron ore from 
Cuba. <A railway has been constructed from Santiago for 
a distance of about 174 miles into the province of Jaragua 
for the purpose of facilitating shipments. 


Hergott Springs.—A trial has been made of the fitness of 
the water obtained from an artesian bore at Hergott 
Springs, South Australia, for locomotive purposes. The test 
was carried out with a train consisting of eleven goods 
trucks, three road vans, one water tank, two carriages, 
and a truck van. The journey from Hergott to Farina, 
a distance of about 39 miles, was made in good time with 
the gauge-glass full of water, and a pressure of 115 Ib. to 
1201b., without any signs of priming. The train was then 
taken on to Beltana, the weight being increased at Farina. 
On going up a steep incline a short distance from Beltana, 
priming occurred, and the water in the boiler was mixed 
with a little fresh, with the result that no further priming 
was noticed. 


The Murray.—Works at Hart’s Island for deepening 
the channel of the Murray appear to have been successful. 
Captains report that they have already made a difference 
of 2 ft. in what used to be one of the worst places in the 
river. 

Norfolk and Western Railroad.—The Norfolk and 
Western Railroad Company owns about 1000 acres of 
land at Lambert’s Point, just four miles below Norfolk, 
Virginia, and it is now building there one of the finest 
coal-shipping piers in the United States, sufficiently long 
for seven or eight vessels to load at once. The coal comes 
from the Pocahontas mines. 


Carrara Marble.—The total production of the marble 
quarries of Carrara last year was 173,593 tons, of which 
115,644 tons were rough blocks, and 57,949 tons sawn or 
worked. The exportation in 1883 amounted to 147,188 
tons, showing a decrease on that of the previous year of 
10,782 tons, and an increase of 24,383 tons on the quantity 
exported in 1881. 
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; STEAM BOILERS. 


930. D. H. Lowry, Widnes, Lanc. Steam Boilers. 
(6d. 5 Figs.) January 8, 1884.—A gas producer is employed in 
lieu of the ordinary furnace, and between the gas producer and 
the flues is placed a bridge D, and from the bridge the flue is 
divided longitudinally into two parts by a firebrick diaphragm, 
which may be perforated at intervals by holes H. At the end of 





the flue is a perforated slide I for admitting air in regulated quan- 
tities to the flue. The gases from the flues F return by the flues 
M, from which they pass to the flues K and to the chimney. The 
boilers are first fired with complete combustion of fuel in the fur- 
nace, and when the fluesare well heated the supply of air tothe fuel 
is lessened, the gas produced being burnt at the end of the flues F, 
at which point air is then admitted. (Accepted October 17, 1884). 


1420.—H. H.Lake,London. (£. F. Gordon and H. Hobbs, 
Concord, N.H., U.S.A.) Steam erators. (6d. 4 Figs.) 
January 14, 1884.—Two circular series of upright water tubes con- 
nect an annular water space with a steam and water drum, and 
surround a central fireplace, The inner tubes are arranged closely 
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round a firebrick lining to the furnace, and distance pieces are 
inserted between the tubes to form a closed wall, except at one 
point where a tube is omitted to provide an opening for the passage 
of the gas between the two series of tubes, a deflector causing 
them to pass completely around the annular flue between the 
tubes. The outer circle is surrounded by a casing in removable 
sections. (Accepted November 14, 1884). 


1979. J. Stark, Glasgow. Preventing Corrosion of 
Boilers. (2d.)—January 23, 1884.—The inner surfaces of the 
boiler are partially or entirely coated with a thin layer of zine or 
other suitable material not of sufficient thickness to interfere with 
the proper transmission of heat to its contents. The coating is 
effec! by electro-deposition or by dipping or washing with 
molten metal, conveniently effected before construction. (Ac- 
cepted November 7, 1884). 


2164. F. D. Rose, Manchester. Construction of 
Steam Boilers. [(4d.) January 26, 1884.—Sectional steam or 
hot water boilers are composed of tubes arranged in one or more 
rings attached to water chambers at each end, and arranged so ag 
to be capable of internal firing. (Accepted November 14, 1884). 


f 2165. (6d. 3 Figs.]—Internal tubes connected with combus- 
tion chambers at the ends of the boiler may be passed through the 
outer water tubes. (Accepted November 14, 1884). 


5131, T. Craddock, London. Steam Boiler. [éd. 
7 Figs.) January 1, 1884.—The generative portion of the boiler 
consists of a single tube A which forms the firebox B by passing 
round itasclearly shown, and on arriving at the top of the firebox 
is wound inward to a central pipe C, and then backwards to the 
circumference, and so on, forming a cylinder serving as the outer 
Ww alls of the generative part of the boiler, the interior of which is 
partially filled with a tube as far as the central pipe C. The tube A 
—-. the top to a separator J from which the steam passes 
by a pipe F to a superheating tube K, and by a steam pipe S to 
the engine. The ye of combustion pass up from B between 
the generative coils A, down the annular space between the outer 
portion of the generative tubes and the inner surfaces of the super- 
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heating coils, and up between the outer surfaces of these latter 
coils and the casing tothe chimney G. The fuel is supplied to the 
grate B through the central pipe C. The generative tube may be 
made in separate parts, joined together at the circumference, so 
that one division can be removed without interfering with the other. 
The separator J consists of a small vessel containing two steam 
cylinders and two pump cylinders of the simplest descriptions. 
The steam and water enter the first or upper division of the vessel, 
the steam rising to the top and the water passing to the bottom 
and by a water pipe to the well from which the pumps draw. The 
steam passes to the cylinder valves, the cylinders exhausting into 
the pipes K, and the pumps forcing the water down the pipes H, so 
as to cause an efficient circulation. The difference of pressure in 
the upper chamber and in the tubes K is just sufficient to drive 
the pumps. (Accepted October 31, 1884). 


11,079. H. H. Lake, London. (G. Stollwerck, Cologne-on- 
Rhine). g Feed-Water in Steam Boilers. (6d. 
12 Figs.] August 8, 1884.—The feed-water is caused to enter a 
depositing chamber having perforated ope it being forced 
through the plates by means of a steam inlet pipe. The chamber 
is arranged within the boiler, and is in open communication with 
the steam and water space. (Sealed November 14, 1884). 


12,189. C.A. Knight, Glasgow. Steam Boiler. (8d. 
13 Figs. September 9, 1884.—This relates to that class of steam 
boilers in which a series of tubes are connected with each other 
at the ends by means of headers, which in turn are connected to 
an upper vessel or drum. Referring to the illustration, a water- 
box D is inte’ d between the drum A and the headers B, and is 
connected to the end of the drum by a number of short horizontal 
tubes expanded into the orifices, and to the sections or headers 
by separate tubes b, also expanded into the orifices. Openings 








are sett rg in the box D for expanding the tubes b and d. 
The headers B are formed of square wrought-iron tubes having 
their ends closed, a separate header being fixed at each end of each 
section of tubes. Each header may, however, embrace two or more 
sections, being strengthened by stays or stay tubes. In small 
boilers the tubes C may be connected to a single broad header, the 
front end of which is connected by short tubes directly to the 
front dished end of the water drum. This header it made of cast 
steel or malleable castiron. (Accepted October 10, 1884). 


13,519. W. Hayes, Lincoln. Steam Boilers. [4d. 3 
Figs.) October 13, 1884.—The shell of the boiler containing the 
furnace tubes is of a cylindrical shape as far as the furnace end of 
the tubes, at which end the outer cylindrical shell is formed so 
that the upper part of the shell extends beyond the furnace tubes 
to a part in line with the front of the furnace, whilst the lower 
side of the shell does not quite extend to the furnace end of the 
tubes. A similarly formed end of a vertical cylinder covering the 
furnace space is joined to the cylindrical shell, The boiler thus 





consists essentially of a horizontal and a vertical cylinder, the 
= of junction of the two being inclined at 45 deg. to each, 
Accepted November 14, 1884). 5 


1773. W. Wilkinso: Condensin 
Steam and Heating the Furnace Supply Draught 
(4d. 1 Fig.) January 19, 1884.—A condensing chamber is tra- 
versed by numerous tubes, and is placed in front of the closed ash- 
pan of the furnace. The tubes communicate with the ash-pan by a 
suitable connection, and all the air drawn into the furnace is forced 
to pass through these tubes. (Accepted November 14, 1884), 


—— STEAM BOILER FURNACES. 
5 . Morris, Doncaster, and J. Wood, West 
Stockworth. Furnaces. (6d. 6 igs.) January 1, 1854.—The 
firebars are made of a taper form in cross-section, and have trans- 
verse air spaces in the upper part shaped so as to allow of the ashes 
falling freely away. The bridge above the firebars is formed by a 
partition having openings, the side and upper parts of which form 
a superheating surface for the products of combustion. Air 
ay on are made in the lower part of the bridge below the fire- 
ars, and are provided with pipes opening behind the bridge. The 
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air passages are provided with dampers. Referring to the illustra- 
tions, Figs. 1 and 2 show the firebars, which are made narrower 
at the bottom than at the top, and are provided at the top with 
transverse taper ages, wider at the bottom b than at the 
top, and with an inclined lower portion as shown, The trans- 
verse passages of the different bars may be arranged in line, but 
are preferably out of line. Fig. 3 is a section of the furnace. 
Openings c are provided at each side through the bridge. Tubes d 
convey air behind the bridge for the combustion of the gases. 
(Accepted October 24, 1884). 


312. J. Stephenson and W. Topham, Bradford. 
Grate Bars for Steam Boilers and other Furnaces. 
(4d. 3 Figs.] January 2, 1884.—Three, four, or more longitudinal 
bars are joined together by crossbars alternating in position 
between the different bars, the whole being cast together to form 
a broad grate bar with a series of openings therein. The middle, 
side, and crossbars of the grate bars are made of equal thickness 
of metal at the top or fire side, and the middle and side bars are 
thickened at the bottom. This construction, it is stated, prevents 
unequal expansion and contraction, and secures a larger area of 
air space on the top of the grate surface, and reduces the liability 
of the bars burning away. (Accepted October 28, 1884). 


2090. J. C. Brentnall, Heaton Norris, Lanc. Tra- 
velling Grates of Furnaces. (6d. 4 Figs.) January 25, 
1884.—The bars are linked together at their ends, so as to form an 
endless surface, and are driven by revolving screws mounted at 
each side of the furnace below the firegrate. The links or con- 
nections are slotted so as to give the bars a certain amount of play 
and the bars may be operated by screws of varying pitch so that 
the spaces between them may be narrow at the front, wider at the 
centre, and contracted towards the back. The ends of the bars 
enter between the helical fins on the screws and rest on the screws. 
(Accepted November 7, 1884). 


7169. J. Cornforth, Birmingham. Consuming 
Smoke and Saving Fuel. (6d. 6 figs.) May 3, 1884.— 
The bridge is hollow and is provided with a movable flap or 
valve at the end of and beneath the firebars. It is also provided 
with aseries of movable perforated baffle plates connected to the 
flap by a link and fixed perforated baffle plates, the air entering 
under the Ye passing in a zig-zag course to the top of the hollow 
bridge, and thence through a series of holes in the top plate. Two 
tubes, one on each side of the firebars, may also be employed to heat 
air passing to the hollow bridge. The flap or valve is connected by 
a rod to a handle at the front of the furnace, by means of which it 
can be operated. (Accepted October 3, 1884). 


12,711. A. C. Henderson, London. (MV. Krudewig, 
Frankfort-on-Main, and W. Kloh and T. Hymes, New York, 
U.S.A.) Smoke and Gas Consuming Furnaces. (6d. 
4 Figs.| September 23, 1884.—A coal bin placed within the fur- 
nace is arranged to deliver fuel upon an inclined grate, the constant 
progression of the fuelover the grate vars being assisted by means 
of plungers arranged to slide at the upper end of the bars and 
actuated by a crankshaft and lever. An ash door at the bottom 
of the furnace is opened from withont by means of a lever, the 
height at which the slide is set determining the depth of fuel. 
Air passages formed in the side walls of the furnace lead from 
the front to the rear, and then back again and deliver heated air 
in front of the fuel. (Accepted October 31, 1884). 


STEAM BOILER FITTINGS. 

1522. A. Schmid, Zurich, Switz. Safety Valves 
(4d. 2 Figs.) January 16, 1884.—A disc-shaped valve rests on 
the edge of a cylindrical valve seat and has a pointed top [fitting 
into a socket in a short horizontal lever pivotted at its other end 
to the frame of the apparatus. The lever has also a conical 
socket at the top vertically over the valve centre into which fits 
the downwardly projecting point in the centre of a disc adapted 
to receive the pressure of a helical spring. The top of the spring 
bears against a similar disc having in its upper surface a socket to 
receive the point of a regulating screw. (Sealed November 28, 


1884), 

1939. H. Wilkinson, London, Indicating Low Water 
and High Pressure in Steam Boilers. [6d. 2 Figs.) 
January 23, 1884.—An outer tube is open at the bottom to the 
water in the boiler, and at or near the top to the steam, and at the 
upper end terminates in an inclosed chamber. This tube sur- 
rounds an inner tube having a different rate of expansion when 
heated, and firmly sccured to the bottom of the outer tube. The 
water in the tube, there being practically no circulation, is ¢om- 
paratively cold, and consequently, as t!e water lowers, the rods 





expand, and the difference between their expansion, is caused to 
complete an electric circuit and operate an electric bell and indi- 





cator. A flexible diaphragm is attached to the chamber, and also 
completes a circuit to the bell and indicator should the pressure 
rise too high. (Accepted November 14, 1884). 


1506. H. H. Lake, London. (EZ. Schneider, Gaarden, 
Germany). Water Gauges. (6d. 2 Figs.) January 16, 1884. 
—The gauge glass is secured between two stems CC provided 
with annular grooves eontaining each a ring of gutta-percha, {the 
lower frame being raised to secure the glass by means of the screw 





k and frame o as shown in Fig. 2. A spherical valve v is sup- 
ported at the upper end of the upper stem C by a spiral spring, 
and is retained in position by a wire. A valve vis pivotted to the 
lower stem. Two rods i project out beyond the jaws of the 
stems C. When aglass breaks the valves are forced upon their 
seats. (Accepted October 10, 1884). 


2517. Automatic Water Gauges for Steam Boilers. 
T. Crook, Preston. (4d. 6 Figs.) February 1, 1884.—A 
metal valve is fitted in each inlet port to the gauge fittings, and 
has two inclined slots cut in its guide. Lugs ona spindle passing 
to the front of the fitting where it is fitted with a handle, take into 
the slots, andon turning the spindle from the normal position to 
the right or left, the valve is opened orjshut, it being held open in 
the one position by means of a cam surface in the inlet port. On 
turning the spindle from the open position to its normal position 
the cam surface retains the valve in the open position, there being 
sufficient play in the inclined slots, until escape of steam takes 
place from the front when itis automatically closed. The valve, as 
will clearly be seen, may thus also be employed in lieu of the or- 
dinary cocks. (Accepted November 7, 1884). 


STEAM TRAPS. 


2422. H. Hyde and W. Eastwood, Ashton-under- 
Lyne, Steam Traps, (6d. 1 Fig.) January 31, 1884.—In 
thetop ofa receiver is a valve seating of a much larger diameter 
than the expansion pipe. On the end of the expansion pipe is 
screwed a tube passing through the centre of the seating and carry- 
ing the valve. The valve and seating are made of such diameters 
that the opening shall correspond, when the valve is slightly 
raised, with the area of the expansion pipe. Any dirt passing 
through the pipe falls to the bottom of the vessel, only clear water 
passing off throughthe valve. (Accepted November 14, 1884). 


STEAM ENGINES. 


497. W. Wilkinson, Kempston, Bedford. Steam 
es and Boilers. [6d. 5 Figs.) January 3, 1884.—To 
connect the main brackets for carrying the crankshaft of the 
engine at the top of boilers of the locomotive type, two or more 
vertical angle pieces are rivetted to the outer shell or cover plate 
at the firebox on each side of-the boiler, and the brackets are 
bolted to these plates. A bridge plate is rivetted to either side of 
the boiler, and spans over the top where it may also be rivetted. 
The cylinder is bolted to the bridge plate. In order to assist in 
governing the engine, steam from the boiler acts against the re- 
sistance of a spring ona piston in a cylinder forming the standard 
of the governors. The piston is so connected to the governor 
arms or to the governor weight, that as the pressure falls the 
throttle valve is more orless opened. (Accepted October 31, 1884). 


ROTARY ENGINES. 


8552. B. Todd, London. Rotary Fluid Pressure 
Moter, Applicable alsoas a Liquid Meter. [(d. 3 Figs.) 
June 3, 1884.—Three cylinders are fixed on a boss on a shaft, and 
with their axes coinciding respectively with the sides of an equi- 
lateral triangle circumscribing the shaft. Each cylinder is fitted 
with a packed plunger projecting beyond the mouth of its cylinder, 
the projecting end being forked and carrying a roller bearing 
against the internal periphery of a ring fixed in the casing eccen- 
tric to the shaft. The end also carries a segment of a roller bear- 
ing against the surface of a guide bracket projecting from the boss 
in a plane parallel to the axis of the cylinder and of the shaft. The 
ports lead from the bottoms of the three cylinders and open through 
a facing on the boss, on which bears a circular centrally-hollowed 
slide held in a position eccentric to the shaft by a crank-pin on 
which it is free to rotate, the exhaust passing by the hollow of the 
slide through a central passage in the boss. The steam enters by 
a central tubular spindle, passing through packing in a casing 
covering the slide and bolted to the boss and serving as a journal. 
The resultant of the pressure communicated through the roller and 
the segment of the roller causes the boss to revolve. (Accepted No- 
vember 7, 1884). 


GAS ENGINES. 


325. J. Mazgreawen, Widnes, Lanc. Increasing the 
Efficiency of Thermo- c Engines. [4d. 1 Fig.] 
January 2, 1884.—This relates to hot air or gas engines. In com- 
pressing the air, water in the form of spray is injected along with 
the air into the air compressor, which water serves to keep the 
compressor cool and diffuses a quantity of water vapour amongst 
the air. The air, vapour, and any unevaporated water is then 
made to traverse a vessel heated by the exhaust gases from the 
engine, through which they pass in a reverse direction to the ex- 
haust gases. (Accepted October 24, 1884). 


454. R. Skene, London: Gas Engines. [6d. 8 Figs.) 
January 2, 1884.—The pistons of the two cylinders A A’ are con- 
nected toa single crank, the cylinder A being utilised for the ex- 
plosion and exhaust and A! effecting the suction of the explosive 
charge and aiding in the exhaust. The gas isdrawn in through a 
valve D, consisting of a plunger sliding in a cylinder and operated 
by therod e from the eccentric E against the resistance of a spring, 
which returns the valve when the rod e is withdrawn. The cut-off 
is regulated by a governor F, which on an increase of speed lifts 
the rod e. The inlet to the cylinder A! is controlled by a plug 
valve G, the air being drawn in through the valve G' (Fig. 2). 
When the suction stroke is completed the valve G is closed and 
the charge delivered into the cylinder C, both pistons: aiding in 
forcing the products of combustion of the last working stroke 
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through the valve K, operating by acam Lin a similar manner 
to the valve D. The surface of the cam L is provided with stops of 
different length and can be slid along a key on the shaft by the 
governor F, so as to regulate the time during which the exhaust is 
open. When the exhaust isclosed the two cylinders compress the 
chores. When the gas is cut off the heat of the combustion 
chamber serves to expand the air and give out power for one or 
more strokes. The ignition is effected by the plug valveG. Re- 
ferring to Fig. 3, at the outlet M to the combustion chamber is a 
small e or hole in the valve seat which allows a small por- 
tion of the mixture to pass into a tube R, the inner end of which 
may be filled with wire gauze, The area of the supply passage is 




















regulated by a set screw N. The gases pass in from the tube R 
into a pocket m1 and through an opening P to an outside burner, 
where the mixture in the pocket m' is ignited. As the plug rotates 
the pocket m' comes opposite the port M and ignites the charge in 
the explosion chamber C. The pocket m! may be partially filled 
with asbestos to prevent heating, and a piece of spongy platinum 
be embedded in it, soas to insure ignition. In a modification 
the pocket m! makes communication with a passage leading to a 
cl amber placed in an external chimney, and maintained at sucha 
temperature as will ignite the explosive charge. The engine may 
be made double-acting by connecting the pistons to opposite 
cranks and using the forward ends for drawing in the charge. 
(Accepted October 31, 1884). 


6662. S. L. Wiegand, Philadelphia, U:S.A. Gas 
Engines, [6d. 11 Figs.) April 22, 1884.—The vertical work- 
ing cylinder A is provided with a non-conducting jacket on its 
upper part, and has attached to its lower part a large cylinder B. 
A long trunk piston C working through a packing between the 
cylinders has attached to its lower portion a piston E working in 
the cylinder B. Air isadmitted through valves in the piston into 
the annular space of the cylinder B, and is discharged through 
the valve J intothecylinder A. The valve chamber containing the 
exhaust valve M operated by a cam or eccentric on the shaft 
O, is placed on the top of the cylinder A, the exhaust being 
opened during the first part only of the upward stroke. The cam 
operating the valves of the engine consists of two parts, one keyed 
to the shaft, and the other capable of turning upon the shaft, and 
having its position controlled by a speed regulator. The exhaust 
valve M is closed, and the igniting valve open during the whole 
of the downstroke, the two valves are open during the first part 
ofeach upstroke, and are both closed during the latter part of 











the upstroke for a proportion depending on the adjustment of the 
cam. The gas is introduced by a pump W, the piston of which 
moves with the main plunger, and the inlet valve of which opens 
and closes with the exhaust valve. When the inlet valve closes, 
the gas is forced into the cylinder A, and is compressed by the 
plunger, the proportions of gas and air being alwaysthe same. The 
igniting device consists of a small chamber T (Fig. 2), connected to 
or shut off from the cylinder A by a valve V. In the chamber 
T isatube S heated by a jet of burning gas forced in by a jet of 
air previously heated by re through a pipe & located in the 
chimney through which the products of the ignited flame are dis- 
charged. The air for the igniting jet passes from the pump B 
through the igniting chamber T. The valve V is made hollow 
through its stem with a series of openings made in both the lower 
and upper parts of its stem, a current of air being induced ina 
downward direction through the centre of the valve, when the 
valve is open, and air is forcing out through the valve M. (Ac- 
cepted October 14, 1884). 


12,318. J. Dougill, Manchester. Gas Motor En- 
gines. [4d. 6 Figs.) September 14, 1884.—Referring to Fig. 1, 
which represents an arrangement of governor for a gas engine, 
the sliding sleeve d carriesa rod e, which is capable of being 
moved backwards and forwards across the ends of the sleeve. The 
rod e is arranged to be moved across the end of the sleeve by a 
projection on a rod operated by an eccentric, and which comes in 
contact with one end of e. When the speed of the engine is too 
great the sleeve d is moved along a stud in opposition to a spring 
in the ordinary manner, and causes the rod e to be moved out of 
the path of the projections. Theother end of e operates the ordi- 
nary spring gas supply valve. The slide valve is shown in Fig. 2. 
The seat is formed with four es, the first having two or 
more portsC C. The flat slide E has its centre part cut away for 
the reception of the smaller slide A. Assuming the piston of the 
engine to be just commencing its outer stroke, the slide A is moved 
tot : ht, uncovering the ports DD H, air and gas flowing 





through the ports, along the body of the slide A, and by the port 
CC to the cylinder. The movement of the slide E then cuts off 
the supply of gas and air at the ports C bringing the igniter flame 
F opposite the first port C, as shown, when the mixture is ex- 
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ploded. I is the stationary burner. Gas alone enters by the ports 
D, and mixes with the air atH. (Accepted October 28, 1884). 


12,714. A. W. L. Reddie, London. (P. Murray, Newark, 
N.J., U.S.A.) Gas Engines. [ls. 4d. 39 Figs.] September 
23, 1884.—The air and gas are admitted in suitable proportions 
into a chamber containing a mixing apparatus, through which 
they are drawn by a pump and forced into a reservoir through a 
valve controlled by a governor operated by the engine, which 
regulates the pressure in the tank and the amount delivered to 
the engine. The gas passes from the reservoir through a single 
valve controlling ports leading to opposite ends of the cylinder. 
The injecting valves are located at opposite ends of the cylinder, 
and make communication between the cylinder and burners 
carried by the valves, The exhaust outlet is at the middle of the 
length of the cylinder, and communicates with a coil situated in 
the reservoir, the exhaust thus heating, and raising the pressure 
of, the combustible gas. The piston is of such length with relation 
to the length of its stroke, that the exhaust outlet will be fully 
opened just as the piston completes its stroke in each direction, at 
which time the inlet valves are opened to admit the charge which 
is compressed during the back stroke. The details of the engine 
are fully illustrated and described. (Accepted October 24, 1§84). 


ENGINE FITTINGS. 


695. A. E.and H. M. Butler, Leeds, Manufacture 
of Cranked Axles. {6d. 8 Fiys.) January 4, 1884.—The 
‘*crank mould” is formed with recesses and corresponding pro- 
jections at the points where the corners or angles of the crank are 
required, by which means the fibre of the metal is made to run in 
the same line as the crank. The crank mould is then formed at 
one operation by pressure into a complete crank. (Accepted 
October 24, 1884). 


690. B. Rhodes, London. Metallic Packings for 
Piston Rod and other Glands. (4d. 1 Fig.) January 4, 
1884.—A strip of soft metal is wound round the spindle to be 

acked so as to form a coil which is pushed down into the gland 

ox. A core of resilient packing (consisting preferably of the 
asbestos compound packing described in Specification 1334 of 1879 
covered with asbestos yarn), or other elastic packing is forced 
between the metallic coiland the surface of the gland box which is 
fitted with the usual cover. Loose metallic wedge-shaped pieces 
may be fitted in the bottom of the gland box and of the cover. 
(Accepted October 21, 1884). 


1428. J. H. Smith and R. Marshall, London. 
Stuffing-Boxes of Piston Rods, &c. (6d. 5 Figs.) Jan- 
uary 14, 1884.—The rod passes through rings or coils of metallic 
or other packing encircled by helical or other springs which tend 
to press the packing upon the rod. The space between the walls 
of the stuffing-box and the springs is filled with lubricating 
material. When metallic packing rings are employed they are 
grooved on their outer surfaces to receive a circular helical spring. 
The meeting ends of two separate packing rings may be made 
with inclined surfaces which are pressed upon by the springs either 
directly or through a wedged-shaped ring to force the packing 
rings apart. Wedge-shaped tongue pieces are inserted between 
the inclined end surfaces of the parts of the ring, so that when 
pressed inwards they also tend to force these pieces inwards. 
The packing may be inclosed in a casing constructed in halves 
and arranged to fit the interior of the stuffing-box. (Accepted 
November 7, 1884). 


1015. J. M. Hall, Manchester. Governing Steam, 
&c., Engines. (6d. 5 Figs.) January 8, 1884.—The driving 
pulley of the engine is free to revolve in each direction, and is re- 
strained from endwise movement by a fixed collar on one side and 
a sliding collar on the other. The sliding collar has suitably- 
shaped projections taking into recesses in the, boss, and is forced 
against the boss by aspiral spring surrounding the shaft. As the 
resistance of the pulley to turning is increased, it is rotated, against 
the resistance of the spring bearing against a second fixed collar and 
by means of the (gage on the shaft, in the opposite direction to 
its rotation, and the sliding collaris driven backwards, its move- 
ment being communicated to the throttle valve or expansion link. 
In order to compensate for variation of steam pressure, an annular 
weight consisting of four or more segments pivotted at their ends 
to an annular casing surrounding the spiral spring, is attached to 
the sliding collar. The weights by the centrifugal force tend to 
fly outwards, butare prevented from so doing by a sliding tubular 
piece surrounding the tapered ends of the segments, and forced 
over them by a second spiral spring. This tubular piece is con- 
nected to the throttle valve. (Accepted November 4, 1884), 


2332. M. B. Copland, Preston, Lanc. Automati- 
cally Stopping Stationary Engines when the Re- 
quired Maximum of Speed is Exceeded. (6d. 3 Figs.] 
January 29, 1884.—Referring to the illustration, on the required 
increase of speed a revolving plate 27 on the governor is caused 
by the upward pressure of the curved arms 34 to make contact 
with a spring terminal 28 and so close the circuit of an electro- 
magnet 25, which attracts the end of a cross lever 18 and brings 
its opposite end opposite a rod 19 operated by an eccentric; or 
the cross lever may be operated directly by the governor. The 
vibrating rod 19 then pushes back the lever 18, and with it a 
counterweighted stop or detent 16 to which the lever 18 is pivotted. 
The stop or detent releases the pendent rod 14 and allows a slid- 
ing clutch 7, pinion 6, and boss 8 to descend on the rod 10, the 
clutch engaging with another clutch 11 driven by theengine. The 
pinion 6 is thus rotated, causing the valve to be p thaw by the’gear- 
ing shown in the illustration. The parts are restored to the 
positions shown in the drawing by depressing the end of the lever 





9, which raises the clutch 7, pinion 6, and boss 8, and also the 
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pendent rod 14, the detent 16 being forced to return to its position 
by the counterweight. (Accepted October 7, 1884). 


12,969. J.L. Heald, Crockett, Cal., U.S.A. Engine 
Governors. {6d. 12 Figs.) September 30, 1884.—A pair of 
weighted arms cross each other diagonally to a central vertical 
line, and have their lower ends hinged to a horizontally rotating 
disc to the sides of which are secured steel springs, behind each 
arm, 80 as to curve above them. The upper ends of the springs are 
connected by links with the upper weighted ends of the arms and 
tend to counteract the centrifugal force. The arms act upona 
vertically adjustable central stem connected to a double balanced 
valve. (Accepted October 31, 1884). 


CONDENSERS. 


2286. H.H. Lake, London. (A. Vivien, St. Quentin, and 
A, D. R. Dujardin, Lille, France.) Evaporating Appa- 
ratus. [10d. 10 Figs.) January 28, 1884.—The steam ad- 
mission pipe is arranged at the centre of the tubular portion of 
the apparatus and passes through a stuffing-box, which allows 
it to expand or contract. The steam passes from the centre to the 
circumference in contact with a number of vertical tubes, it being 
forced to follow a spiral course by means of a spiral vertical 
partition. The inert vapours are removed from the bottom to the 
top of the apparatus by meansof a perforated pipe. The water of 
condensation passes off at the end of the steam circuit. A safety 
vessel formed of two concentric annular pieces is provided at the 
top of the apparatus, Circular dripping pieces prevent the pro- 
jection of liquid along the walls of the casing or of the central 
tube into the safety vessel. In a modification the water falls upon 
stepped trays in the form of a cascade. (Accepted October 10, 
1884) 


1148. A. Budenberg, Manchester. (Schafer and 
Budenberg, Buckau, Germany). Tachometers or n- 
tinuous § Indicators. {6d. 3 Figr} January 10, 
1884.—The driving spindle passes through the centre of the 
casing parallel to the dial, and carries within the casing a balanced 
ring forced by springs to occupy such a position, that its plane 
cuts the axis of the spindle at about right angles. When the 
spindle is rotated, the ring tends to revolve at right angles to 
the spindle and its exact angle will be determined by the speed of 
rotation, the mass of the ring and the strength of the springs, and 
will thus occupy a different position for every different velocity. 
The position of the ring is indicated by the index on a dial by any 
ordinary method, such, for example, as that employed in the 
pressure gauge. (Accepted November 4, 1884). 


1049. W. Ashton, Manchester. Power Meters for 
Re g the Duty of Steam Engines. [6d. 3 Figs.) 
January 9, 1884.—A cone, preferably a hyperbolic conoid, and a 
roller are mounted in frames, so that their axes are at right 
angles. The cone frame is ted to a reci ting part of the 
engine so as to move in the direction of the length of the roller 
and in sodoing to rotate. On the cone spindle is a wheel gearing 
with a long faced wheel connected with the registering mechanism. 
The roller is mounted in a frame jointed to a vibrating standard 
hinged at its lower end and acted upon by a spring. which tends 
to keep the roller in contact with the cone. The piston of a small 
cylinder, whose ends are connected with the ends of the working 
cylinder, is connected by links,to the roller frame, and, as it moves 
backwards and forwards against the resistance of springs and in 
proportion to the steam pressure acting on it, it causes the roller 
to be moved along the cone and thusadjust its speed according to 
the pressure. The roller may be fluted circumferential)y and the 
cone longitudinally, so as to prevent the cone slipping on the 
roller. (Accepted November 4, 1884). 


LUBRICATORS. 


13,073. D. Sugden, Denholme, Yorks. Lubricators. 
{4d. 4 Figs.) October 2, 1884.—A plunger fitting in a cylinder 
is made to descend upon the oil in the cylinder by means of a 
ratchet wheel operating a worm gearing with a wormwheel on 
a rod screwed into the plunger. The wormwheel is prepared with 
claws fitting into corresponding claws on the boss of the handle 
secured to the top of the plunger screw, the claws being kept 
in contact by means of springs. The claws on the boss are 
lowered from the claws on the wheel by a rod descending 
with the plunger rod when the plunger is near the bottom of its 
stroke. (Accepted November 4, 1884). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








Boston Docx.—This undertaking is now so far com- 
dleted as to be ready for the commencement of business. 

here is 26 ft. of water in the basin of the dock, while 
in the new cut through the clays to deep water there is 
30 ft. Owing to the extreme dryness of the past summer, 
a large amount of sand has accumulated in the bed of the 
Witham, but freshets are now scouring out the channel, 
and it is hoped that this difficulty will soon be obviated. 
Two vessels entered the dock on Tuesday to take in coal, 
and it is expected that there will be a large trade in that 
commodity. A number of colliery owners from Notting- 
ham have visited the dock, and have expressed their satis- 
faction with the dock works, 
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RECENT BOILER EXPLOSIONS, 

In our last article* on the reports of preliminary 
inquiries made by the officers of the Board of Trade 
under the Boiler Explosions Act, 1882, we dealt with 
reports Nos. 76 to 82, and we now have to speak 
of eleven other reports at present in our hands. 
Of these, Report No. 83 treats of the explosion of a 
bleaching kier which occurred at Messrs. Ermen 
and Roby’s Thread Mills, Patricroft, on May 9 last, 
causing injury to nine persons. The kier which 
failed was cylindrical, 6 ft. 4 in. in diameter by 
7 ft. 4 in. high, the cylindrical shell and the dished 
bottom being of wrought-iron plates, while the top, 
which was dished 7 in., consisted of two wrought- 
iron plates ;7; in. thick, rivetted to a cast-iron ring 
Thin. broad by 3 in. thick. Around the top edge 
of the cylindrical shell a cast-iron ring was also 
rivetted, this ring and the top cover being bolted 
together by 18 bolts 1} in. in diameter. Neither of 
the rings was turned or faced, and the joint between 
them was made by a ring of square gasket which 
was held in a recess formed in the face of the lower 
cast-iron ring. Both rings had old radial cracks 
through several bolt holes. The bolts were fitted 
with nuts having short handles welded on them, 
and it appears to have been the practice to tighten 
up the joint by placing a tube in these handles and 
striking it with a hammer. 
with steamthrough a 2-in. pipe with a stop-valve, and 
the fittings included a 2-in. safety valve loaded by a 
lever and weight to 30 lb. per square inch, a pres- 
rure gauge graduated to 30 lb., and an open pipe 
lin. in diameter by about 20 ft. long, through 
which steam uncondensed in the kier could escape. 
The kier was believed to be sixteen or seventeenyears 
old, but the name of its maker was uncertain. The 
kier was under the inspection of, and was insured 
by, the Boiler Insurance Steam and Power Com- 
pany, Manchester, the working pressure stated in 
the policy being 25 1b., whereas the safety valve was 
loaded to 301b., and is stated to have been so loaded 
for years. The kier failed by the blowing off of the 
lid, causing the destruction of one bay of the roof of 
the kier shed. Of the eighteen bolts which secured 
the lid sixteen were recovered, and of thesefour were 
broken, seven were bent, and five were straight, 
the threads of all the unbroken bolts being much 
worn and appearing to have stripped. The un- 
broken bolts were found without nuts. According 
to the evidence the bolts had frequently failed 
by stripping. Mr. Peter Samson, the author 
of the report before us, concludes that the .ex- 


* See page 391 ante. 


The kier was supplied | 








plosion was due to over pressure caused by the 
safety valve being insufficient, combined with the 
worn condition of the bolts, the latter being sub- 
jected to a strain of 10,144 lb. per square inch of 
net section, when the pressure in the kier was 
30 1b. We agree with Mr. Samson that this was 
far too high, particularly considering the manner 
in which it was liable to be increased by the screw- 
ing down of the joint. Mr. Samson rightly points 
out that whereas with a non-elastic metal to metal 
joint, the pressure of steam on the cover would 
not have increased the stress on the bolts due to 
screwing up, until it exceeded the initial downward 
pressure of the nuts, with the elastic gasket joint 
the circumstances were different, the stress on the 
bolts being that due to the steam pressure plus that 
due to the upward thrust of the elastic gasket. 

Report No. 84 treats of an accident which 
occurred on board the s.s. Winsloe on May 5th last, 
a portion of the joint of a manhole (sludge) door 
being blown out and causing the death of a fireman 
and injury of two other persons. The joint had 
been made with } in. gland packing, and the acci- 
dent was caused by the inner part of the door being 
a bad fit in the hole in the boiler plate, there being 
a space through which the packing blew out. The 
disaster points to the danger of using badly fitting 
doors and small round packing. 

The explosion of the boiler of a road lccomotive 
at the Midland Railway Station, Chesterfield, on 
June 4th last, is dealt with in Report No. 85, the ex- 
plosion causing the death of the driver and injury 
to two other persons. The engine and boiler were 
made by Messrs. J. and H. McLaren, of Leeds, in 
1881, and belonged to Messrs. Bamford and Nuttall, 
of Bradwell, Derbyshire. The boiler failed by the 
blowing down of the roof of the firebox, the latter 
being 3 ft. long by 2ft. 3in. wide inside, and being 
strengthened by five crown stays, each made of two 
bars 4in. deep by $in. thick, and each secured to | 
the crown by eight Zin. bolts. The crown plate 
was ,‘;in. thick, and the ends of the stays rested | 
upon it directly over the flanges of the back and | 
tube plates, but were not fitted to the bends of 
these plates as is usual in locomotive practice. The | 
boiler was provided with two safety valves 2} in. in | 
diameter, loaded by levers and spring balances, and | 
the explosion was caused by the spring balances | 
having been screwed down until the pointers of the | 
pressure scales were jammed at the lower ends of | 
the slots, the driver moreover being deceived as to | 
the pressure in the boiler by the indications of the | 
pressure gauge being defective. According to a | 
test made by Mr. Samson subsequently to the ex- | 


| men in charge. 





plosion, this gauge, when exposed to a pressure of 
300 lb. per square inch, registered 144 lb. only, 
while, when it registered 120 lb. (the supposed 
working pressure of the boiler) the actual pressure 
was 200 lb. While the inquiry into the cause of 
this explosion was in progress, Mr. Samson was 
able to test at Messrs. McLaren’s works a similar 
boiler of about the same age, and a test pressure of 
300 lb. per square inch applied in this case pro- 
duced a deflection of the firebox crown to the extent 
of 0.135 in., a deflection which disappeared again on 
the pressure being relieved. This experiment 
afforded good evidence that the pressure which pro- 
duced the explosion was abnormally high, and the 


| explosion affords but another instance of the great 


danger of fitting any such boilers with safety valves 
which can by any possibility be overloaded by the 
It also shows the necessity of perio- 
dically examining into the accuracy of pressure 


| gauges. 


teport No. 86 treats not of a boiler explosion but 
of the rupture of the drying cylinder of a sizing 
machine at the Waterfall Mills, Livesey, Black- 
burn, on the 3rd of May last. The drying machine 
referred to had two cylinders, each 5 ft. long and 
respectively 4 ft. and 7 ft. in diameter, each being 


| made of tinned plates, No. 19 B.W.G. (0.042 in.) 


thick, lapped, rivetted, and soldered longitudinally, 
and soldered only where attached to the ends. The 
rivets in the longitudinal seams were about 3’; in. 
in diameter and very irregular, there being appa- 


| rently two rows in some places, merging in others 


to one irregular row. The cylinders, which were 
made about 24 years ago by Mr. R. Parkinson, of 
Blackburn, were supplied with steam from boilers 
worked at 75 Ib. pressure, by a pipe fitted with a 
Farron’s reducing valve loaded to 101b., and a 
deadweight safety valve loaded (when inspected by 
the author of the report) to 63 lb. per square inch. 
Both valves were, however, in positions where they 


| could readily be overloaded. Mr. Carlisle, who is the 


reporter in this case, remarks that owing to the 
irregularity of the rivetted joints it is impossible 
to estimate their strength accurately, but with a 
pressure of 6} 1b. per square inch the stress on the 
net area of the plates at the joints would apparently 
be about 5.8 tons per square inch. This stress was 
too high for such a construction, and even if the 
valves were never overloaded, or the pressure never 
rose beyond that to which the deadweight valve 
was loaded, it was no doubt sufficient to produce 
rupture in time, the more so as the cylinder would 
be subjected, by the tension of the warp passing 
over it, toa certain amount of deformation. When 
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the fracture took place the large cylinder ruptured 
suddenly and the smaller cylinder was crushed in ; 
fortunately no one was injured. 

The explosion of a steam drying pan at the Fish 
Guano Company’s Works, Wick, on July 9th last, 
forms the subject of Report No. 87, this explosion 
causing slight injury to Mr. A. J. Abbot, the sub- 
manager of the works. The drying pan was one 
made under Johnston’s patent by Messrs. Manlove, 
Alliot, Fryer, and Co., of Nottingham, and was 
quite new, it only having been set to work four 
days before the explosion. The pan, which was of 
cast iron, was about 8 ft. in diameter and 2 ft. 6 in. 
deep, and was inserted for about half its depth in 
a cast-iron steam jacket, this jacket having on its 
top a flange which was bolted to a flange cast on 
the pan. The width of the steam space between 
jacket and pan was 1gin. Both pan and jacket 
were flat-bottomed, the two bottoms being con- 
nected by jin. bolts placed at Zin. pitch, these 
bolts passing through the jacket and being screwed 
into bosses cast on the bottom of the pan. The 
pan was supplied with steam from a boiler worked 
at 45 lb., but the working pressure in the jacket 
was supposed to be maintained at 30 1b. by regu- 
lating the stop valve ; there was no safety valve. 
When the pan failed the bottom of the casing was 
completely blown out, and the pan itself blown up 
to the roof of the’ shed, the whole of the stay bolts 
drawing from their bosses. The stay bolts appear 
to have been too short (some of them only entering 
from 7; in. to # in. into the cast-iron bosses) and a 
bad fit, and in any case the strain on them was 
higher than is desirable in the case of bolts tapped 
into cast iron. It is fortunate that no further 
damage was caused by the failure. 

Report No. 88 relates to a boiler explosion, 
which we have already fully dealt with in a recent 
article ; namely, that at Garmouth, Morayshire 
(vide page 478 ante), and this being so, we need not 
speak of it further here. Report No. 89 deals with 
the collapse of a furnace of a Galloway boiler, which 
occurred at the Ordsall Hall Paper Mills, Salford, 
Manchester, on August 18th last. The collapse and 
rupture of the furnace crown took place while 
steam was being raised, and the failure was caused 
by overheating, the boiler having become short of 
water through the leakage of a faulty blow-off cock. 
The furnace was stiffened by Bowling rings, and the 
collapse was confined to one ring of plates only ; no 
one was injured by the failure. 

The explosion dealt with in Report No. 90 was 
one of a very serious character, resulting in the 
death of four persons and the injury of ten others. 
It occurred on August 11th at the Iron and Steel 
Works of Messrs. Cooke and Co., Limited, at Tins- 
ley, near Sheffield, the boiler which failed being 
of the Rastrick type fired by the products of com- 
bustion from two heating furnaces. The boiler 
was 7 ft. in diameter by 22 ft. high, and it was 
made in 1874 by Messrs. Davy Brothers, of Shef- 
field; the lower part had, however, been exten- 
sively repaired since, whole plates having been 
removed. As far as could be ascertained the last 
patching was done about three years ago. The 
lower part of the boiler was completely imbedded in 
brickwork, and the National Boiler Insurance Com- 
pany, Limited, under whose inspection it had been 
since April, 1875, had recommended another mode 
of setting as long ago as September, 1877 ; this 
recommendation was, however, not complied with, 
and it does not appear to have been repeated. The 
last ‘‘ thorough” examination of the boiler was 
made in April of the present year, when, however, 
the brickwork which shielded the lower part of the 
the boiler was not renewed. In the report on 
this examination the seatings were stated to be 
in a shaky condition and their renewal was recom- 
mended, it being also advised that the plates 
in contact with the seatings should at the same time 
be carefully examined. The explosion, which 
caused the entire destruction of the boiler and 
great damage to surrounding property, was due to 
the rupture of the shell, this rupture apparently 
commencing at a point where the shell, originally 
zs in. thick, had been reduced by corrosion along- 
side a longitudinal seam, to a thickness varying 
from } in. to x: in. for a length of 3ft. Gin., and 
then downwards to the seating to about 4 in. 
for a distance of 2ft.6in. The corrosion was due 
to neglected leakage. and with reference to it the 
author of the report says: ‘‘ The narrow plate so 
‘much wasted was really a patch, but which, 
‘¢ hidden by the brickwork of the partition wall, 
‘* would be very likely to lead any one not inti- 





‘* mately acquainted with the past history of the 
‘* boiler to imagine it to be all one plate. The 
‘* later inspections of the boiler having been made 
‘* by different inspectors, it seems to me to be 
‘likely that this had led to the part in question 
** being overlooked.” We may add that the ex- 
plosion took place while steam was being raised, 
the pressure being believed to be between 35 Ib. 
and 401b. The boiler had a single safety valve, 
usually loaded to 521b., but capable of being loaded 
to 67 lb. ; there was no pressure gauge on the 
boiler, and the pressure at the time of the explosion 
was only estimated from the time usually taken to 
get up steam. We entirely agree with the hope ex- 
pressed in the report that this explosion will prove 
the means of bringing home to boiler owners the 
necessity of periodical removal of brickwork from 
all parts of boilers otherwise inaccessible for exami- 
nation. 

Report No. 91 relates to the explosion of 
a vertical boiler at the Airedale Joinery Works, 
Bingley, on the 2list of July last. The boiler 
in this case was 9 ft. 4 in. high by 4 ft. Gin. 
in diameter, and its firebox, which was 3 ft. 10 in. 
in diameter by 4 ft. 10 in. high, was fitted with 
two cross tubes. The uptake was 9 in. in dia- 
meter and originally ,°; in. thick, and the failure of 
the boiler was due to the giving way of the root of 
this uptake. The boiler was thirteen years old, 
having been made in July, 1871, and in July, 
1876, the flange at the root of the uptake being 
found defective about half of it was cut away 
and a piece of flanged plate 2 in. rivetted in its 
place. In June, 1880, nearly all the remaining part 
of the original flange was cut out and replaced by 
2 in. flanged plate. No further repairs to the boiler 
at this point were done up to the time of the ex- 
plosion, but the week previous to the latter new 
gauge cocks were fitted anda patch was rivetted on 
the lower part of the shell. The boiler had never 
been thoroughly inspected nor tested by hydraulic 
pressure since it left its maker’s works. The work- 
ing pressure appears, from the evidence, to have 
been 50 lb. per square inch, and the author of the 
report under notice is convinced that at the time 
of the failure the boiler was short of water and the 
firebox crown overheated. This, together with cor- 
rosion at the flanged root of the uptake, led to the 
uptake ripping round through the flanged plate, 
the crown of the firebox then tearing radially and 
folding down against the sides. The boiler was 
projected by the explosion to a considerable height 
and fell about forty yards away, but fortunately 
no one was injured. This explosion affords another 
instance of the danger of working boilers without 
efficient periodical inspection. 

The explosion on September 18th last of a boiler 
at the brickfields, Thomas-lane, Broad Green, near 
Liverpool, is dealt with in Report No. 92. The boiler 
in question was of the Cornish type, 15 ft. long by 
5 ft. in diameter, and was about ten years old. 
The boiler failed by the rupture of the shell ata 
part where it was externally corroded by contact 
with a damp seating, the boiler being set so that 
there was a large surface in contact with the seating 
walls, and the side flues being too narrow to allow 
of aman passing along them. The boiler had been 
under the inspection of the Boiler Insurance and 
Steam Power Company, Limited, and the report 
before us contains particulars of a large number of 
communications which had passed between the in- 
specting company and Mr. Thomas P. Jones, the 
owner of the boiler. From these particulars it 
appears that during the current year the inspecting 
company had made no less than seven written 
requests to Mr. Jones (many of them urgent) press- 
ing for an opportunity of inspecting the boiler 
thoroughly ; but none of these requests were 
acceded to, and under the circumstances the com- 
pany must of course be absolved of all blame for 
the explosion. Had the owner given the oppor- 
tunity for proper inspection there can be no doubt 
that the defect would have been discovered, and he 
should be thankful that no loss of life or personal 
injury was caused by the explosion. 

Report No. 93—the last of the batch now before 
us—deals with an explosion (fortunately unaccom- 
panied by personal injury or loss of life) which oc- 
curred at the Blochairn works of the Steel Company 
of Scotland on August 21st last. The boiler which 
failed was of a modified Lancashire type, having two 
furnaces joining into one cylindrical flue intersected 
by six Galloway tubes. The furnaces were 9 ft. 
long, 2ft. 11 in. in diameter, and made of x4 in. 
plates having lapped joints, single-rivetted both 





longitudinally and circumferentially. The furnaces 
were without stiffening rings of any kind. The 
boiler was made in 1868 by Messrs. Mitchell and 
Wallace, of Glasgow, forthe Blochairn Iron Works, 
but it had not been in use from the failure of that 
company in 1874 until the works were taken over 
by the Steel Company of Scotland in 1881. Until 
early in the present year the boiler was under the 
inspection of the Boiler Insurance and Steam Power 
Company, Limited, of Manchester, but since Feb- 
ruary last it has been insured by the Scottish Boiler 
Insurance and Engine Inspection Company, Limited, 
of Glasgow. The working pressure was 60 lb. per 
square inch, and the failure consisted in the collapse 
and rupture of the left-hand furnace, and slight 
collapse of the right-hand one. This collapse the 
author of the report attributes to shortness of water 
and consequent overheating, the man in charge ap- 
pearing to have been deceived by the gauge-glass 
fittings being partially stopped up. The collapsed 
furnace was fitted with a fusible plug, and it was 
found on examination that the metal of this plug 
had run at the bottom, the water, however, being 
prevented from escaping through the plug by the 
sediment adhering to the water side of the latter. 
This is another case showing the necessity of keep- 
ing lead plugs free from incrustation, a matter to 
which we have frequently directed attention. The 
author of the report points out that, according to 
the Board of Trade rules, the furnaces which failed 
would only have been fit for a working pressure of 
about 30 lb., and he adds that the new furnaces are 
being fitted with stiffening rings at the middle of 
their length. 


THE WELLINGTON AND MANAWATU 
RAILWAY, NEW ZEALAND. 

Tuis railway was commenced in March, 1882, by 
the enterprise of a private company for the purpose 
of affording a direct connection between the city 
and port of Wellington and the railway system of 
the North Island, both upon the west and _ east 
coasts (which will shortly be connected through the 
Manawatu Gorge), and also the main trunk line to 
Auckland, the trial surveys for which have been 
lately completed, and laid before the New Zealand 
Parliament. 

The work is being constructed under the ‘‘ Rail- 
ways Construction and Land Act, 1881,” by which 
the Government are empowered to give land grants 
in aid. A few miles of the line near Wellington 
were commenced in 1878 by the Government and a 
portion of the earthwork completed, the construc- 
tion having been then stopped, the unfinished work 
was handed over to the company. 

The route originally adopted by Parliament as 
the main line from Wellington northwards, was that 
leaving Wellington vid the Hutt Valley and the 
Rimutaka Range, over which the railway is carried 
by a tortuous line with numerous 5-chain curves. 
The gradients are also severe, those upon the 
western side being 1 in 37 and upon the eastern 
lin 12, worked upon the ‘Fell’ system. Thence 
this line passes up the Wairarpa Valley to the 
town of Masterton, a distance of 71 miles, which 
length has been some years in operation. A further 
extension is under construction, the intention being 
to join the Napier line at the town of Woodville 
upon the eastern side of the Manawatu Gorge, a dis- 
tance of 122 miles from Wellington. The portion 
between Masterton and Woodville, 51 miles inlength, 
will pass through dense bush very thinly populated. 
The citizens of Wellington and the west coast, having 
failed to induce the Government to prosecute the 
construction of the more direct line, which would 
not only give them a communication with Wan- 
ganui and Taranaki, one of the richest agricul- 
tural districts in New Zealand, but at the same 
time open up a tract of fertile country, which up to 
the present date has not even had the advantage of 
a metalled road, all traffic having hitherto been 
conducted along the sea beach for 40 miles, they de- 
termined to undertake the work themselves. 

It has been for a long time seen that the Mas- 
terton route was not only too circuitous, but owing 
to sharp curves and steep grades was quite unfit to 
form a portion of the through trunk line. 

The distance to Palmerston (where the north 
trunk line may be said to be common to both 
routes) vid Masterton and the Manawatu Gorge, is 
139 miles, but by the company’sline only 87. The 
distance between Wellington and Napier, vid Mas- 
terton, is 219 miles, but by the company’s line and 
the Manawatu Gorge only 201. 

It is evident, therefore, that leaving the capa- 
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bilities of the two routes out of the question, the 
company’s line has the great advantage of saving 
distance between Wellington, the chief port, and all 
the railway systems to the north of the Manawatu 
Gorge. 

The Manawatu line, which is 84 miles in length, 
may be divided into two portions of 24 and 60 miles. 
The first portion from Wellington northwards is 
through a very rough, though well settled district, 
the latter portion through level country more or less 
timbered, and principally in the hands of the 
Maories. ‘The company has, however, purchased 
and obtained by grant from the Government a con- 
siderable tract of the latter. 

To give a short description of the line, the first 
24 miles pass over two saddles 500 ft. and 260 ft. 
above sea level. The first tive miles from Wel- 
lington, partly constructed by Government, have a 
ruling grade of 1 in 40, and 10-chain curves, thence 
to the twenty-fourth mile the ruling grade is 1 in 
60 upon 10-chain curves. From the twenty-fourth 
mile to the terminus of the line the ruling grade is 
1 in 100, which only occurs in two or three places. 

The first 24 miles embrace some very heavy works, 
including a viaduct 120 ft. in height, a bridge upon 
cylindrical piers across a branch of Porirua Harbour, 
and thirteen tunnels of various lengths. Between 
the twenty-second and twenty-fourth miles, in addi- 
tion to very heavy earthworks, there are six tunnels 
aggregating a mile in length. The remaining 60 
miles of line are of an easy description, with the 
exception of several bridges, the largest of which, 
across the River Manawatu, consists of fourteen 
spans of 80 ft. each. This river floods very heavily, 
and when in that condition carries large quantities 
of floating timber. The bridge, within a week of 
its completion, was tested by a flood which rose to 
within 2 ft. 6 in. of the extraordinary one of 1880. 
No damage was, however, suffered. 

In addition to the construction of the railway, 
the company have reclaimed from the sea an area 
of thirty acres in the city of Wellington, which, 
upon the completion of the works, will become part 
of their endowment. This reclamation is faced by 
a substantial concrete wall, the foundations for 
which were constructed in caissons below low-water 
level. 

Within two years of the time that the works were 
commenced the whole of the railway was laid out 
for contract, the location of which, over the first 
24 miles, was of an exceptionally difficult and 
tedious nature. The works upon this portion have 
been all let to various contractors below the engi- 
neers’ estimates, and it is anticipated that 16 miles 
will be entirely completed within a short time. 
At the Palmerston end of the line 32 miles 
are under contract. The works are well advanced, 
though, owing to the absence of roads in a heavily 
timbered country, there are many difficulties to 
contend with. The plans and specifications are 
completed for the whole line with the exception of 
10 miles, which will also shortly be ready. 

All grades and curves upon the line have been 
equated in order as nearly as possible to require 
a uniform traction. Upon the level portion of the 
line for 60 miles, where it is anticipated that faster 
time will be made, the curves have been laid out 
with their ends of a larger radius in order to atford 
a more gradual entrance for a locomotive. 

The permanent way consists of 53 1b. steel rails, 
60 miles of which have been already landed. Seventy 
wagons, the woodwork for which has been con- 
structed in the colony, are now in running order. 
Locomotives are daily expected, though two pur- 
chased from the Government have been in constant 
use since the works were commenced. The two 
types of locomotives which have been ordered to 
suit the features of the line, are now being con- 
structed. For the goods traffic and heavy grades 
a tank engine has been adopted weighing about 
30 tons, with cylinders 12 in. by 18 in., with six 
coupled wheels 3 ft. in diameter, and Bissel bogies 
at both ends. For through mixed traffic a tender 
engine, with cylinders 15 in. by 20in., with six 
coupled wheels 4 ft. in diameter and Bissel bogies 
at both ends. Both engines have a rigid wheel 
base of 9 ft. Gin. 

The carriages and a portion of the wagon stock 
are being imported from America, as it is found 
that the American pattern is better suited to the 
3 ft. 6 in. gauge and the requirements of colonial 
traffic, than what have been hitherto obtained from 
England. 

The company is now in communicatien with 
the Government with the view of adopting joint 





terminal stations, so as to facilitate the interchange 
of traftic which must ensue, seeing that the com- 
pany’s line will form what must become the prin- 
cipal portion of the main North Island Trunk 
Railway. 

It is confidently anticipated that the railway will 
be completed prior to the date fixed by the contract 
with the Government, which is in March, 1887. 
Mr. H. P. Higginson has acted as chief engineer 
since the commencement of the works, Messrs. 
A. R. W. and J. E. Fulton as resident engineers, 
and Mr. Walter Edwards as assistant. 

The works let to various contractors have been 
well carried out; and as men of large experience 
in constructing difficult works are plentiful in New 
Zealand, it is confidently anticipated that this 
heavy undertaking will be brought to a successful 
and speedy completion. 








CABLE TRAMWAYS. 
By J. Bucknatt - Samira. 
(Continued from page 470.) 

In this and following articles we propose to 
describe the construction and mode of operating 
the cable line laid by Mr. Hallidie in Clay-street, 
San Francisco, U.S.A., and to which reference 
has been already made (see ante page 469). Fig. 1 
of the illustrations on page 562 is a longitudinal 
section of Clay-street Hill, over a part of which the 
line passes ; Figs. 2 and 5 are diagrams illustrating 
the mode of working the endless cable ; Fig. 6 is a 
perspective view of a typical permanent way and 
tube suitable for cable traction upon street tram- 
ways, and is introduced for explanatory purposes ; 
Figs. 7 and 8 are transverse and longitudinal sec- 
tions of the permanent way and cable tube, as 
originally constructed upon the Clay-street line ; 
Fig. 9 is a longitudinal section of the permanent 
way taken through the cable tube, with a ‘‘ dummy” 
and ordinary car in place provided with the grip- 
ping apparatus; Fig. 10 is a transverse section 
taken through the permanent way and ‘‘dummy” 
car; Fig. 11 is a diagram illustrating the early 
construction of the dummy or independent carriage 
provided with cable-gripping and brake apparatus, 
as originally used upon the line; Figs. 12 and 13 
are respectively a perspective elevation of the 
cable-gripping apparatus, with its appendages, and 
a similar view of a detached portion of the same 
to an enlarged scale, for the purpose of more 
clearly illustrating the construction and mode of 
operation. 

Referring to the longitudinal section illustrated 
in Fig. 1, it will be seen that the engine house, car 
depot, and company’s offices A, are situated at 
Leavenworth-street. The differences in level on 
this original portion of the line are as follows : 
Between Kearney and Dupont-streets, 45 ft. ; 
Dupont and Stockton-streets, 45 ft. ; Stockton and 
Powell-streets, 62 ft. ; Powell and Mason-streets, 
42 ft.; Mason and Taylor-streets, 48 ft. ; Taylor 
and Jones-streets, 67 ft. ; Jones and Leavenworth- 
streets, 15 ft. ; the average grade throughout being 
about 580 ft. per mile. From these figures it is ap- 
parent that the gradients throughout the line are of 
an exceptionally steep character, especially between 
Taylor and Jones-streets, where the gradient ex- 
ceedslin6. The line runs at right angles to the 
above-mentioned streets, which are from about 
45 ft. to 70 ft. wide. Clay-street itself is only 49 ft. 
wide from house to house, and between the side- 
walks are laid two gas services, one water main, a 
sewer and several water cisterns, all of which had to 
be avoided in laying out the line, which necessarily 
interfered with a greater depth from the street sur- 
face than an ordinary tramway ; the districts ad- 
joining the line are densely populated. 

Referring to the method of working such a line, 
a, Fig. 2, represents the endless rope, which 
may be caused to travel at any desired speed, 
through the intervention of a suitable motor and 
supporting pulleys. In the diagram the cable a is 
represented as passing round horizontal terminal 
pulleys b b!, mounted upon tension carriages with 
counterweights (as shown in the enlarged view, 
Fig. 4), thence round a horizontal pulley ¢ to a 
vertical grooved pulley or clip drum d connected 
with asuitable motor, from which the cable receives 
its motion. This portion of the rope is thus hauled 
in the direction represented by the arrows. The 
other portion passes round the pulley ¢ in a similar 
manner to a tackle sheave, so that by shifting its 
axis farther from the drum d it may be caused to 
take up any undue slack in the cable, On the con- 


tinued outward passage of the cable it passes over 
another horizontal pulley c’, and thence away 
towards one of the terminal pulleys b, thus complet- 
ing its circuit. The distance between the terminal 
pulleys bl! must obviously vary with the length of 
line, and the cable is supported at convenient in- 
termediate intervals by small rollers or vertical 
pulleys. It will be readily understood that the 
arrangements of the various supporting and guiding 
pulleys can be modified without departing from the 
general principle. For example, some of the pulleys 
may be mounted in an angular position to meet 
certain requirements, whilst the terminal pulleys 
may be fixed or movable, in horizontal or vertical 
planes according to circumstances, the latter dis- 
position being shown in Figs. 3and 5. It will be 
easily seen that when a line is short and upon level 
ground, the terminal pulleys may be mounted on 
fixed bearings, and the necessary tension apparatus 
provided in the engine-house, which may be situated 
at any convenient part of the line, although prefer- 
ably at one end. The termini of cable lines should 
be located upon ground as nearly level as possible 
and where this is not possible it is usually advisable 
to build up the ground or to erect a level car plat- 
form for the lower terminus. In cases where one 
or both the termini are situated ona slope, it is 
more convenient to arrange the terminal pulleys as 
indicated at ff! in Figs. 3 and 5, because with 
vertical pulleys the returning portion of the cable 
is more rapidly brought within reach of the cars 
than with horizontal ones. 

At the termini, the large compensating sheaves 
(Fig. 4) are placed in rectangular pits built beneath 
the roadway, the cable tubes A passing into them. 
If the engine-house is located in an intermediate 
position on the line, the cable is conducted from 
the track to the driving and extension machinery 
and back by means of pulleys, as shown at c el, 
Fig. 2, and which are placed below the surface. 
When, however, the engine-house is situated at 
either end of the line, the last-mentioned arrange- 
ment is unnecessary. Fig. 6 shows the manner 
in which Mr. Hallidie arranged for the recep- 
tion of the travelling cable so as to secure it 
from derangement, to provide an uninterrupted 
means of communication with the cars to be pro- 
pelled, and to avoid all interference with the 
ordinary street traffic. A portion of the endless 
cable is shown at B travelling along the slotted tube 
A, in which it is supported at intervals by the 
pulleys C. The cable tubes must, of course, extend 
between the rails for the entire distance of the 
line, one for the up, and another for the down 
track. 

It will be seen that the cable tube may be 
formed of intermediate frames H, which support 
parallel beams J in such a manner as to leavea 
narrow slot j, through which the shank N of the 
gripping apparatus M (worked from the cars) may 
freely pass, and yet at the same time the frames 
are sufficiently near together to prevent the wheels 
of any vehicles getting into the tube. The spaces 
between the tube frames may be filled in with 
earth or concrete against the retaining boards or 
plates h, whilst the surface of the permanent way 
may be formed of macadam, asphalte, stone-setts, 
or other suitable material. It is obvious that the 
gripping apparatus must be opened and the cable 
released at the termini of a line, as well as at the 
machinery pits opposite the engine-house, and 
where the cable is diverted from the track as 
already described, and illustrated in Fig. 2. 

Returning to the actual construction and opera- 
tion of the Clay-street Hill cable tramway, Figs. 7 
and 8 represent respectively a tranverse and lon- 
gitudinal section of the permanent way and cable 
tube as originally designed and laid in August, 
1873. It will be seen that wood was liberally used 
in the construction, for the reasons already men- 
tioned. The slotted tube A, placed centrally be- 
tween the rails, was formed of the cast-iron 
frames H, placed about 5 ft. apart ; these carried 
the parallel beams J, leaving the intermediate slot j 
through which the cable gripper passed into the 
interior of the tube ; C is a grooved pulley about 11 in. 
in diameter for supporting the cable B ; these pul- 
leys were placed along the whole length of the tube A 
at intervals of about 40ft. The continuity of the 
tube was secured by the side-planks W, and the 
bottom plates w placed between the frame H as 
shown, and against them the earth was refilled. The 
continuous slot j, which was only seven-eighths 
of an inch wide, was placed on one side whilst 





the cable B and its supporting pulleys C were 
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mounted in the centre of the tube. This was 
done principally to accommodate the type of 
gripping apparatus employed, and which is shown 
in Figs. 12 and 13, but it also served to prevent 
some amount of dirt and wet falling upon the cable 
and pulleys. The internal dimensions of the tube 
A were about 12 in. by 15 in., or about 22 in. 
in total depth from the top of the slot or street 
surface. The total depth of the excavated trench 
was about 29 in. Fig. 9 shows a longitudinal 
section of the permanent way and cable tube to a 
smaller scale, as well as a dummy coupled with 
an ordinary tramcar. In this view the endless 
cable B is represented as running along the 
tube A in a plane parallel to the street surface, 
and supported at intervals by the small pulleys C. 
At any part of the line where there is a sudden 
change in the grade, the depression pulleys D are 
employed, in order te keep the endless cable clear 
of tke top of the tubes, but sucha provision is only 

















| necessary in cases where the changes of grades are 








so marked as to produce great irregularity in the | 
In the case | 


surface of the road to be traversed. 
of Clay-street Hill, as well as in many other of the 
streets in the city of San Francisco, this cha- 
racteristic will be readily appreciated, when it is re- 
membered that the transverse intersecting streets, 
which occur about every 412 ft., cut the grades of 
the through streets running east and west, with 
level crossings. It was owing to the existence of 
these irregularities in the contour of the ground of 
Clay-street Hill, that the dummy car was first em- 
ployed. As has been previously described, this 
vehicle consists simply of a short independent car 
of any convenient design, provided for carrying the 
cable-gripping apparatus, and the necessary brake 
appliances. 

In this arrangement, where there is any sudden 
change in the grade of a line, the short leading car or 
dummy G, with its gripping apparatus O in com- 
munication with the cable B, can more readily ac- 
commodate itself to achange of level thana larger and 
heavier car suitable for carrying passengers. Other 
objections to placing the gripper in the passenger car 
were, that it would occupy valuable room, and would 
destroy the symmetry of their construction. The 
look-out of the man in charge would also be inter- 
fered with in an inclosed car, and if it were pro- 
longed an unnecessary dead weight must be carried, 
unless the gripper was removed, which would create 
delay and annoyance to passengers. For these 
reasons an auxiliary carriage was designed to carry 
the grip, and to beso connected with a passenger car 
that it could be easily uncoupled when necessary. 
Only men of quick perception and intelligence were 
employed in the capacity of drivers. These dummies 
were very different-looking machines when first 
constructed to those at present in use, and for some 
time much trouble was experienced in making the 
dummies perform their work in a satisfactory 


| manner. At first they sometimes jumped the 
track and gave other trouble, but by experiment- 
ing they have been brought down to work very 
satisfactorily. Experience has shown, however, 
| that in many cases, the use of depression pulleys 
and dummy cars, is quite unnecessary. 

Fig. 10 shows in cross-section a more recent 
design of dummy car, and of a pattern very popular 
at present in San Francisco, but the type of dummy 
originally used upon the Clay-street line is repre- 
sented by Fig. 11; it consisted simply of a 
primitive truck or frame Q, upon which the cable- 
gripping apparatus O was mounted, whilst a brake 
strap, operated by a lever p, was applied to the 
front axle for the purpose of retarding or stopping 
its motion. These dummies were only intended to 
accommodate the one person who was placed in 
charge of the gripper or driving mechanism, whereas 
those subsequently constructed were fitted with 
seats so as to be capable of accommodating from 
fourteen to eighteen passengers, and weighed about 
2200 1b. each. These cars, which are all provided 

| with efticient brake appliances, are much in favour 
| for passenger traffic in the summer. The cable- 
| gripping apparatus O carried by these dummy cars 
| is shown in Figs. 12 and 13, in which v is a vertical 
steel shank 6in. wide and about $in. thick. This 
shank is attached at one end to the hollow screw 
| spindle P working in a standard fixed to the floor 
of the car, whilst the other end terminates with a 
sliding piece at right angles, carrying two small 
| inclined pulleys m m'. This slide is free to work in 
the horizontal dovetailed guide M, which carries 
two corresponding inclined pulleys m? m*; q is a 
| handwheel fixed upon the screw spindle r, working 
through the hollow spindle P, and in connection 
with a sliding piece N, which works in a guide p! 
formed in the plate or shank n. The sliding piece 
N terminates with a wedge-shaped block, which 
is capable of being moved vertically between the 
gripper shank slide »' and the back of the guide 
piece M, and in this manner imparts a horizontal 
|motion to the gripping jaws o and pulleys 
m, m', m”, and m®. When a car is to be run upon 
| the line it is placed or pushed by hand over an 
| opening in the road near the depot, and the gripping 
| apparatus is then lowered into the cable tube by the 
| wheel q', when its proper relation to the pulleys 
and moving cable is adjusted. The wheel ¢ is then 
| rotated so as to open the jaws of the gripping appa- 
| ratus, which is effected by lowering the slide N 
|and its wedge-shaped termination. The endless 
| cable B is then lifted between the inclined gripping 
| pulleys, which are subsequently brought closer to- 
| gether so as to clipthecable. This action is effected 
| by raising the wedge piece N' with the handwheel. 
|If the gripping pulleys are brought sufticiently 
| close together to support the moving cable, they will 
| only revolve, and no forward movement of the 
| ear will take place. But as soon as the gripping 
| pulleys are brought closer together by means 
of the wheels before described, so as to allow the 
| fixed jaws o to clip the travelling cable, the gripper 
| and car will be propelled. 
The small inclined supporting pulleys have sufli- 
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cient play to allow of their being forced back upon 
rubber cushions, and when the cable is gripped the 
pulleys are inoperative. The jawswhichclip the cable 
are provided with soft iron packing pieces which can 
be easily removed and replaced when worn out. It 
should be mentioned that the bottom of the gripper 
is fixed about an inch above the supporting pulleys 
C, and consequently the cable is raised clear of the 
grooves as it passes, as shown by the dotted lines 
ab, Fig. 7. When a car with its gripper arrives at 
a sudden change of grade on the line, and where the 
depression pulleys D are used, it will be seen from 
the L_-shaped form of the foot of the gripping ap- 
paratus that the cable is forced down in order to 
permit itto pass under the pulleys. This gripping 
apparatus, was designed by Mr. Eppelsheimer, but 
the principle involved in its construction for clear- 
ing the pulleys was described by Beauregard in 
1869, as already stated. 
(To be continued.) 








THE DUTTON SLUICES. 

Ina recent issue (see page 241 ante), we described 
in some detail the extensive and interesting works 
that have been carried out in connection with the 
River Weaver Navigation. Of these, the sluices at 
Dutton are amongst the mostrecent, and from their mag- 
nitude are works of considerable importance. They 
were built to replace two weirs, and they have had the 
effect of raising the level of the water 4 ft. 3in. The 
construction of the sluices was rendered advisable on 
account of the frequent and sudden flooding of the 
adjacent land, which it was of course necessary to pre- 
vent by providing an outflow for the surplus water 
while maintaining sufficient depth for navigation. We 
publish a general view on page 559, of these sluices, 
of which there are eight, each of 15 ft. opening. The 
structure spanning the river is of Runcorn sandstone 
and Anglesea limestone, and the piers are founded on 
concrete carried down to the marl. On the platform 
between the piers, rails are laid, on which runs a treble- 
geared travelling crane employed to raise the sluices. 
in the issue of ENGINEERING above referred to, we 
published illustrations of the method adopted for 
facilitating this work of lifting. At the back of each 
of the sluices are four rollers working in recesses 
in the masonry, and which thus greatly lessen the 
friction as the gates are raised ; the joints are made 
good with suspended packing pieces of heavy wood, 
which are forced into position by the water and main- 
tain the joints tight. Arrangements are provided at 
each of the end sluices for relieving any excessive ac- 
cumulation of water or ice, by extra doors moving on 
hinges. During the time that these sluices have been 
in operation, they have worked extremely well, and 
fully answered the purpose for which they were de- 
signed by Mr. Lionel B. Wells, engineer of the Navi- 
gation. 








SECONDARY BATTERIES. 
To THE EprTor OF ENGINEERING. 

S1r,—I am not interested in the matter of priority of 
patents or inventions of secondary batteries, and I have 
no desire of expressing an opinion upon the controversy 
opened in the pages of your esteemed journal regarding 
this subject ; but as there appears to be a want of reliable 
data, and I am in possession of such data, I will submit 
the same for comparison : 


I. The Elwell-Parker Accumulator. 

Weight of lead plates in each 

cell... = ihe = 

Average charge - 

eA useful discharge 

a rate of charge .. 10 amperes. 
discharge ... 12 a 


40.2 Ib. 
60 ampére hours. 
30 


” ” 


II. The Faure-Sellon Accumulator. 


Weight of plates in each cell 26.5 Ib. 
Average charge pe 158 ampere hours. 
59 useful discharge 137 99 
ae rate of charge 31.8 amperes. 
=“ »» discharge 46 $s 


The results in Table II. are from actual practice with 
a set of cells used for propelling a forty-six passenger 
tramcar on an experimental line; the total weight of lead 
and oxides of lead in this tramcar is 1590 lb., whereas 
with the Elwell-Parker accumulator I should require 
about seven times this weight of lead, or 11,00¢ lb., to give 
the same capacity and electromotive force, which would 
prohibit the use of secondary batteries for locomotion, 
apart from the fact that the Elwell-Parker cell gives an 


30x1.9 _ 49 per cent., and that of the Elec- 


60x23 ead 
rical Power Storage Company —2/**+ 
trical Power Storage i) Y isex03 
2.3 volts being the average charging potential, and 1.9 
volts the electromotive force per cell at the current rate 
stated. 

The comparisons which I have established were not in- 
tended for criticism, but merely for my own information 
whilst engaged upon designs for electrical tramcars, 


efficiency of 


= 71 per cent., 





where high efficiency, small weight, and great capacity in 
small bulk are essential. 
Tam, Sir, yours obediently, 
A. Ricxenzaun. 


60, Queen Victoria-street, London, E.C., 
December 16, 1884. 


To THE EpiTor OF ENGINEERING. 

Sir,-—The statements put forth by Messrs. Parker and 
Elwell in your last issue, following those made by your 
anonymous, though courteous, correspondent ‘‘ Electro- 
lyte” in the previous number, seem to need some reply in 
the interest of others. For myself personally I have 
neither the inclination nor time to rush into print upon 
matters which must eventually right themselves, and any 
details of which, beyond the broad facts, are of small con- 
cern to the public. 

‘* Electrolyte” asks if I ‘‘ pretend to claim widely the 
use of roughened _ plates.” In reply, I would ask him 
what patent or what previous ‘‘ user” prevents my doing 
so? He may not be aware that the only secondary 
battery patents which, so far as I have any record, existed 
prior to mine, were the ‘‘ Faure” and the ‘‘ Swan;” and I 
may incidentally mention that neither of these were known 
to me when I filed mine. The ‘‘Swan” patent, which 
claims perforations, I acquired by purchase as soon as I 
found that in that respect it clashed with my specification. 
The ‘‘ Faure” patent, which claims the use of lead oxides 
or preparations, and of spongy metallic lead, was sub- 
sequently acquired by the private company which took 
up mine. I say private company, because the Electrical 
Power Storage Company was composed of only a few 
friends who were anxious to join in the work, not a single 
— being offered to, or subscribed for by, the general 
public. 

These three patents ‘* Faure,” ‘‘Swan,” and ‘‘Sellon,” 
rank therefore as the earliest in the field, and although 
probably two hundred have been since taken out here and 
abroad by other persons, I have failed to discover one 
which possesses any point of vital importance as against 
them, or which, if of a practical and economical nature, 
is free of the fundamental principles covered by the 
patents belonging to the Electrical Power Storage Com- 
pany. 

‘* Electrolyte” further assumes the possible invalidity 
of my patent because I do not fully describe the process 
of ‘‘roughening” my plates. Am I to infer that I ought 
also to have described the various methods for perforat- 
ing, corrugating, indenting, or grooving plates of lead, all 
of which forms I mention in the same category ? Is it to 
be understood because I do not dwell upon the use of 
certain punching tools, presses, moulds, or rollers, such 
as may be used for perforating or corrugating metal, that 
my patent is weakened, and that others who may choose 
a year later to claim the employment of any such well- 
known appliances or means for the production of my 
forms of plates, can thus secure the right of making 
them ? 

For thirty years I have devoted myself almost ex- 
clusively to chemical and metallurgical work, and I con- 
sider that I have the right to maintain my original 
contention with regard to the ‘‘ Planté” or ‘ Parker- 
Elwell” claims, that in common with the well-known and 
ordinary means for producing all the yarious forms of 
plates which I specitied, must be ranked in respect of 
roughening lead, the action of nitric acid upon it—an action 
as well known to chemists as is the use of punching tools, 
presses, or rollers for corrugating or perforating metal a 
matter of general knowledge to engineers and mechani- 
cians. 

If any new chemical re-agent or any novel form of 
machine for those respective purposes is patented, I 
readily grant that the patentee is entitled to such benefit 
as he may be able to secure by charging a royalty for the 
use of such process or machine when employed by others ; 
and I should certainly not grudge a full recognition of 
any advantage thus gained, but here his rights would 
begin and end. 

The second point raised by your correspondent touches 
upon more delicate ground, upon which I should have 
willingly avoided entering, but for the necessary defence 
of the interests of others. What estimate Messrs. 
Parker and Elwell may choose to form of the work I have 
done in secondary batteries, or in advancing the cause of 
electricity, is a matter of the most perfect indifference to 
me. The pursuit is one which I have followed ‘‘ con 
amore” without regard either to gain or notoriety, for 
the one main object of advancing the great cause, for its 
scientific interest and its useful and beneficial effects. 
My only regret is that my private affairs and my 
business engagements have prevented me from giving up 
even more than the somewhat large share of my time, 
which I have for some years devoted to the work. 

“* Electrolyte” asks if I have produced a battery equal 
to the Parker and Elwell. 

Messsrs. Parker and Elwell state ‘‘that the Planté dis- 
coveries are as yet unsurpassed.” 

To this question and statement I have but one reply to 
make, viz., the relative figures given above of efficiency, 
capacity, weight, and cost of the respective forms. These 
were furnished to me by Mr. F. V. Anderson, and are a 
résumé of the results obtained by a continuous series of 
trials conducted early in this year by that gentleman, whose 
care, integrity, and reliability cannot be called in ques- 
tion, and whose experience in testing secondary batteries 
is by reason of the means which have been at his com- 
mand, and the nature and conditions of the work and 
investigations he has carried on, probably greater than 
that of any livingman. The figures may be confirmed by 
any committee of competent experts mutually agreed 
upon. 


I may further say that the Storage Company’s cells used 





for the comparison, were not of the newest and more im- 
proved type, which give a very much greater duty. 
Several cells of each kind were operated upon and under 
precisely similar conditions. 
Parker-Elwell Cells. 
Total weight of cell se re Jes 
Average charge, 60. amp?re hours, poten- 
tiakof ... es S oc mes 
Average useful discharge, 30 ampbre 
hours, potential of ie sce = 
Amptre hours per pound weight of ac- 
cumulator ae ss se ‘ 
Watt hours per pound weight of accu- 
mulator .. . ve Poe ia 
Kilogramme metre per pound weight of 
accumulator Pe me és see 
Kilogramme metre per kilo. of accu- 
mulator.... os ey cit .. =0.651 
Space occupied by cell, 12 x 10 x 10, 
Electrical Power Storage Company's Cells, the usual Indi- 
cated Horse-Power size, the nearest in Outward Dimensions 
and Gross Weight to the above. 
Total weight of cell 
Average charge, 
potential ... on He 5 ; 
Average useful discharge, 300 amptre 
hours, potential ... “e Sad ss 
Ampere hours per pound of accumulator 
Watt - 5 
Kilogramme metre ,, os 
a * perkilo _,, =5166 
Space occupied by cell, 12 x 10} x 74. 
Notr.—The above memoranda (given as received) only 
deal with the gross weight of the cells tested, Estimating 
the net weight of lead in the Parker-Elwell at 40 lb., and 
in the Storage Company’s at 70 lb., the figures should be : 


Amptre hours per pound of lead, Parker- 

Elwell asi PER de ay ae 

Ampere hours per pound of lead, Storage 
Company ... ‘i oe as we 4,500 

As stated above, this is very considerably below the 
results obtained from the Storage Company’s cells as 
made at present, but I prefer to give the exact figures 
arrived at by Mr. Anderson, as derived from those he 
worked upon, rather than my own much higher figures, 
from the improved forms. 

These results show—that apart from weight, ten Parker- 
Elwell cells, costing, I believe, 25s. each, would be re- 
quired to give the same capacity as one Storage Company's 
cell costing 60s. 

That in the matter of efficiency the Storage Company's 
cell is 20 per cent. (now greatly increased) above that of 
the Parker-Elwell. 

That, as to weight, about six tons of Parker-Elwell lead 
plates would be required to do the work of one ton of 
Storage Company’s plates. 

With the improved form and construction for motive power 
this one ton is now reduced by about one quarter. 

Other essential points for comparison, such as rate of 
charge and discharge, &c., I leave untouched upon, feeling 
that, as it is, I must apologise for the length of this letter. 

Your obedient servant, 
JOHN S. SELLON, 

The Hall, Sydenham, December 15, 1884. 


71 Ib. 
2.3 volts. 
1.61 ,, 
=0.423 


ass 99 lb, 
400 amptre hours, 
... 2.3 volts. 


0.750 


DRIVING DYNAMO-ELECTRIC MACHINES. 
To THE Epitor oF ENGINEERING. 

Srr,—In the pages of one of your contemporaries last 
week, a leading article appears with the above title, 
and as the writer is evidently very imperfectly acquainted 
with the objects of electrical regulatcrs, I hope you will 
allow me to say a few words in reply. 

Your contemporary has yet apparently to learn that 
the success of an installation depends rather upon the 
steadiness of the light, than upon the constant speed of the 
motor. 

To construct an engine to run at an absolutely constant 
speed in order that electricians might waste their energies 
in endeavouring to wind dynamos to give a constant 
potential when driven by it, would not be the most direct 
way out of the difficulty even if it were a way out of it at 
all. It is, in fact, putting the cart before the horse, for con- 
stant light and constant speed of dynamo are only in 
very fewcases convertible terms. 

1 am not concerned here to praise any governor in par- 
ticular, and I have not seen Professor Jamieson’s, but Ido 
say that an electrical governor will best fulfil the condi- 
tions laid down by him in his paper on “‘ Electric Light- 
ing for Steamships,” reeently read before the Institution 
of Civil Engineers, and that it will be the governor for 
the work rather than any speed governor. A good elec- 
trical governor must be of course capable of controlling 
the cut-off as well as the throttle valve. 

Your contemporary shows how thoroughly he mis- 
understands the true nature of the problem when he sums 
up the objects which the designers of electrical governors 
have in view, in the words “If sufficient exactness to 
secure uniformity of speed is to be obtained.” 

It is not because they secure uniformity of speed, but 
because they admit of variations in speed, that these 
governors have long been asked for by those electrical 
engineers who can look ahead. 

do not imagine that Professor Jamieson had any in- 
tention of treating variations of 90 per cent. in the load 
as likely to occur all at once, but that the load does vary 
90 per cent. in many installations, is a fact, and that speed 
governors are only in a very few special cases able to keep 
a constant difference of potential under such variations, is 
very well known. 

our contemporary says (speaking of the requirements 
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named by Professor Jamieson), “‘ even if the above state- 
ment as to the requirements of a good governor were not 
only beyond the power of any mechanical governor, 
od eon beyond the poe of any electrical governor, 
such requirements are wholly unnecessary in practice, and 
a well-considered installation would never make such a 
demand upon the governing capacity of any engine.” 

In these days of advertisement and competition, a 
governor which made statements about itself, or any- 
thing else, would be decidedly in the way, and I agree 
with your contemporary that no well-considered installa- 
tion would be so unreasonable as to expect it. But the re- 
quirements named by Professor Jamieson are those of 
most installations, and will be those of all large ones. 

In the most important installation in London the load 
even now varies from 100 to 660 amptres every day, the 
change taking place during about half an hour, and when 
the full complement of lights are in use, the load will vary 
far more than 90 per cent. 

I think that most of your readers will agree with me 
that even the better class of installations have not often 
the “requisite governing power.” Some of the largest 
have a man constantly in attendance to watch the lights 
and adjust from time to time, the speed of the ‘* best me- 
chanical governors” in order to obtain a rough approxima- 
tion to uniformity in electromotive force, and this not 
by any means in an “‘ anticipatory” manner, but with con- 
siderable complication and uncertainty in the relative 
action of the “ driver and driven,” for the driver is a first 
a pilot light which burns dull, and the driven the at- 
tendant’s eye and brain which perceive it. 

The driven then becomes the driver, and compels the 
attendant to make the “‘ perfect governor” still more per- 
fect by altering its speed. The governor alters the cut-off, 
and so on. The mechanism by which in these cases the 
change in electromotive force affects the engine is even 
more indirect than ‘‘ pistons and valves,” and rivals even 
the complexity of mechanical detail which the words “‘ or 
otherwise” at once suggest. 

Your contemporary goes on to say, ‘‘ Some severe tests 
on power of a good governor and automatic cut-off were 
put upon one or two of the large engines used at the recent 
Health Exhibition, when the large straps there used, and 
transmitting over 300 indicated horse-power, suddenly 
broke, thus reducing the load of about 10,000,000 foot- 
pounds per minute to nothing. The engines did not, how- 
ever, perceptibly increase their speed ; but there is no 
doubt that if the load had been as suddenly put on as 
taken off, a great change would have been observable.” 
The tests to which the engines at the Health Exhibition 
were subjected were no doubt severe, but if report speaks 
truly, the position of the bystanders was not the one 
usually adopted for the purpose of accurate observation, 
for most of them were noticed to turn the other way when 
the ‘‘ tests” referred to began, and theincreasein their speed 
was so great as to make any increase in that of the engine 
g2em small by comparison. 

What the effect would have been if the load had been 
‘as suddenly put on as taken off’ no one can say, and 
until belts can be mended as quickly as they break the 
point cannot be settled exactly, but looking at the problem 
as one of change in the number of lights to the amount of 
90 per cent., I should have thought that your contem- 
porary’s favourite flywheel would have helped the engine 
out of the difficulty and kept the speed as constant in one 
case as in the other. It is quite likely that even then “‘a 

reat change would have been observable” in the lights, 
mut that ishardly what the writer of the article sets him- 
selfto prove. Or is he thinking of the difficulty of start- 
ing suddenly machines with heavy moving parts? This 
may be beyond the capacity, of course, of any governor, 
but has little to do with the lighting problem. 

In well-arranged installations the above difficulty should 
never arise, but there are two difficulties which do occur, 
and they must not be confounded. 

The first is one which is not very common, and 
should be garded against as much as possible, viz., that 
of large numbers of lights being switched in and out at 
once, and the second is the difficulty already mentioned 
as certain to arise, viz., that of a large total range of 
lighting. Your contemporary is right when he says that 
no governor can absolutely meet the first of these, but 
wrong when he hastily assumes that a speed governor is 
all that is necessary tu overcome the second. 

I cannot follow his comparison between the behaviour 
of high and low speed engines. He says: ‘‘ In the case of 
a load dropping 90 per cent. just as steam is cut off, that 
stroke will be performed by that cylinder full of steam, 
and the velocity must increase, for no governor will act to 
let the steam out again.” It would appear from this that 
either the “‘ load dropped ” at a more convenient part of the 
stroke when the belt broke at the Health Exhibition, or 
that, as is more probable, the observations of the by- 
standers were not made with sufficient care. 

Nor do I understand the statement that “‘the range 
through which a load may vary with a given range of de- 
— from normal speed of rotation will be a function 


’ 


c.” When changes in speed have to be made, the fast 
running engine, if its revolving parts are light, has the 
advantage, but if the speed is constant, I do not think 
there is much difference in the behaviour of the two engines 
so far as the governor affects them. The quickness of 
action of a mechanical governor is not dependent on 
the speed of the engine which drives it, but upon the 
inertia of those of its own parts and of the me- 
chanism moved by them, the position of which has to be 
changed, and the quickness of its action on the speed of 
the engine depends more on the weight and speed of the 
we parts of the whole machinery than on anything 
else. 

As to the bad or good driving of existing installations I 
do not wish to express any opinion, but it is a singular 
fact that in your contemporary’s columns last week 
appeared not only the article on driving dynamos, but 








the account of an installation of ined importance, in 


which electric governors are employed and in which the 
lighting would certainly not be so well regulated if speed 
governors were used, The governors there can hardly be 
said to complicate the engines, and the comparison as 
to size and number of parts is readily made, for the 
centrifugal governors lie at rest beside them. 

I do not understand why an electric governor should 
make an engine run ‘‘like the engine of a steam steer- 
ing gear.” If it did it would certainly be a strong 
wint for the admirers of mechanical ones. What the 
ighting would be like if the words ‘hard-a-port” or 
‘*hard-a-starboard” were added to the already volu- 
minous electricians’ vocabulary, it would be difficult 
to say. The word “steady” should be more applicable 
to the lights, but as it means a temporary rest in the 
case of the “engine of a steam steering gear” the 
analogy between the two cases would not appear to be 
quite perfect. I hope that your contemporary will vouch- 
safe to the ‘‘new race of Engineer-Electricians’ a some- 
what fuller explanation of his views on some of these points, 
and I hope that they will be able to appreciate better 
than I can his somewhat fine distinction between ‘‘ 90 per 
cent. range of load” and ‘‘ the range of load resulting from 
putting in or cutting out the same percentage of the 
ights.” If “‘ Engineer-Electricians” are able to,‘ arrange 
times” for putting in and turning out lights, they will be 
more fortunate than most electrical engineers. 

To sum up the whole matter shortly. An absolutely 
constant speed of engine is impossible with both electric 
and mechanical governors, for in one case the current 
varies and in the other case the speed before the governor 
acts on the engine, but in the case of the electrically 
governed engine our eyes and the governor are both 
affected by the alteration in current, while with a me- 
chanical governor our eyes may be affected without the 
governor being called into play. 

I must not trespass on your space further or do more 
than just point out that electrical governors can alone 
govern an engine properly where the lights are distant 
or the mains of small sectional area, but I trust that I 
have exposed the fallacy which underlies all your con- 
temporary’s arguments, viz., that engines driving dy- 
namos should always run at a constant speed. - 

Yours eee 


CORLISS VALVES. 
To THE EpiTorR OF ENGINEERING. 

Srr,—Will you kindly allow space for a few words in 
reply toMr. John Musgrave’s letter in ENGINEERING of 
the 5th inst ? Mr. Musgrave has only had a few months’ 
acquaintance with valve traversing gear, and cannot 
write or speak about it with authority from this short ex- 
perience, and his prediction that this gear will come into 
fashion, may or may not prove correct. If Mr. Mus- 
grave makes his Corliss valves in the right way he will not 
be so troubled with undue wear. I have applied Corliss 
valves to over six hundred engines, and never found it 
necessary to put bushes into the valve boxes, and I can 
show him any number of the Corliss valves which have 
worked for ten or a dozen years without repairs and still 
tight and in good order. Under adverse conditions any 
kind of valve may wear out in a short time, and in such 
cases traversing gear only distributes the wear over a 
little more area. If the demand should arise for this kind 
of gear, it is satisfactory to know that there are other and 
better arrangements than Mr. Musgrave’s to select from, 
for Mr. Musgrave’s plans are open to the serious object- 
tions mentioned in my letter in ENGINEERING of the 
7th ult., and it must be noted how carefully he avoided 
any allusion or reply to that part of my letter. It isclear 
also that Mr. Musgrave did not understand the principle 
on which the utility of a traversing motion depends, or 
he would never have patented the absurd arrangement for 
traversing Corliss valves by sliding them between in- 
clined end guides. In reference to the Corliss valve 
traversing motion described in ENGINEERING on the 22nd 
of August last, Mr. Musgrave says: ‘‘Of course the 
valves in that engine are made to traverse, and are an in- 
fringement of my patent.” This statement shows what a 

oor reader of ENGINEERING Mr. Musgrave must be. If 
e will only take the trouble to read your description, he 
will find that the valves referred to were made to traverse 
a long time before the date of his patent. Referring to 
Corliss valve gear Mr. Musgrave says: ‘‘ Mr. Inglis hea 
never applied this gear to stamper valves, and when he 
saw an engine to which we had applied it he was some 
time before he could understand how it worked. This 
same trip motion had been applied to beam engines in 
Dundee, where I saw it working before I applied for a 
license.” 

Now this trip motion on the engines in Dundee was 
made in accordance with my patent and from my draw- 
ing. Mr. Musgrave’s copy from it was made without my 
knowledge or consent, but I had no difficulty in detecting 
the infringement. His firm paid the patent royalty I 
claimed, and afterwards applied the gear under license to 
other engines with stamper valves. 

Yours truly, 
Bolton, December 13, 1884. WILLIAM INGLIS. 








THE DEVELOPMENT OF ITALIAN 
INDUSTRIES 
To THE EpiToR OF ENGINEERING. 

Srr,—As a continuation of my remarks on the pro- 
spects of Italian industry (see letter on ‘‘ Italian Iron and 
Metal Trades” on page 544 of your last issue), the following 
translation of a letter from the chairman of the Terni 
Company will interest your readers. 

ith reference to Mr. Schneider's visit to Terni, 








various erroneons reports have been circulated. Some 
said that he went there to give advice ; others stated that he 
was to superintend the erection of the new armour plate 
works. The fact is that Mr. Schneider being in Italy ex- 
pressed a wish to see how we are getting on at Terni. As 
is well known, he is the head of the Creusét works, the 
largest in France, and employing about 12,000 hands. 
As chairman of the Terni Company, I was most happy to 
take Mr. Schneider over our works. After visiting our blast 
furnaces and foundries, which during the last three years 
have been unloadingand loading an average of about athou- 
sand truckloads per month, we passed overabranch railway 
constructed by my company and with our own locomotive 
to the new steel works. There Mr. Schneider saw several 
kilometres of service rails already laid down ; the Bes- 
semer pits and foundations for the converters already pre- 
pared ; four large Siemens furnaces in course of erection, 
the shops, offices, and storehouses already roofed in; and 
the canal which is to bring water to our hydraulic mains 
well advanced. Mr. Schneider found that we have 
ordered from Seraing a 100-ton hammer ; air compressors 
for all the hammers ; cranes and travellers ; two overhead 
travellers, 150 and 100 tons; the Bessemer blower from 
Duisberg; a large planing machine; an armour-plate 
drilling machine from Chemnitz ; another large planing 
machine from Deneffe, of Liege; four large cold sawing 
machines for armour plates, and other tools and ma- 
chinery. 

‘*Our matters being so far advanced, it is clear that we 
had no occasion to seek advice for the planning of our 
works. I am glad to say that Mr. Schneider freely 
praised our arrangements, and the approval of a man of 
his eminence was much appreciated by us. He kindly 
invited me to the Creusét Works, where I hope shortly to 
return his visit. 

(Signed) *V.S. Brepa.” 

Nore.—It will be noticed that no mention of any Eng- 
lish tools or machinery occurs in the foregoing letter. 

Yours faithfully, 
December 10, 1884. Cc. C. 








ARROW-ROOT MACHINERY. 
To THE Epitor oF ENGINEERING. 
S1r,—Can any of your numerous readers inform me who 
are the makers of arrow-root machinery ? 
Yours ates ix’ 








TRANSFER PRINTS. 
To THE EpiTor OF ENGINEERING. 
Srr,—Can any of your readers inform me who are 
makers of the coloured transfer prints as used on railway 
carriages, portable engines, &c. ? Yours truly, 








GERMAN Coat Mininc.—The production of coal in the 
Sarrebruck district in September was 513,620 tons. This 
total shows an increase of 21,827 tons, as compared with 
September, 1883. 

FRANCE AND ITaty.—A proposal has been made for 
another Alpine tunnel as necessary to meet the growing 
traffic between France and Italy, for which the Mont 
Cenis line is not sufficient. The tunnel would be part of a 
line connecting Martigny and Aoste, and would be nearly 
six miles long, the line passing between Mont Blanc and 
the Great St. Bernard. 





THE BiRMINGHAM CoMPRESSED AIR Power CoMPANY. 
—A public meeting of manufacturers and others was held 
on Wednesday afternoon, in the old lecture theatre of the 
Midland Institute, to receive explanations of the schemes 
of the Birmingham Compressed Air Power Company, 
who, having obtained Parliamentary powers and the con- 
sent of the corporation, are about to establish a company 
to subscribe the capital to establish works and lay down 
mains in St. Bartholomew’s, Deritend, and St. Martin’s 
Wards. Mr. Arthur Chamberlain presided. It was re- 
solved that having heard the explanation offered, this 
meeting is of opinion that the Birmingham Compressed 
Air Company’s scheme is likely to prove a great advantage 
to power users in Birmingham, by offering them facilities 
which they do not now possess, and is worthy of public 
support. 


British AssocraTion.—At the close of the British 
Association meeting at Montreal, the suggestion was 
brought forward that, in commemoration of the meeting, 
and as a recognition of the hospitality with which the 
members of the Association had been treated in Canada, 
it would be a graceful act to form a fund for the purpose 
of founding a gold medal at the McGill University at 
Montreal. After consultation with the authorities of the 
university, it was agreed that, subject to further consi- 
deration, the medal should be given annually, in the 
Faculty of Applied Science, in which there is at present 
no prize of this sort. Lord Rayleigh, the President of the 
Association, undertook to act as treasurer, and Mr. W. 
Topley and Mr. H. Trueman Wood as honorary secre- 
taries. In answer to an appeal circulated amongst the 
members in Canada, and to a circular which has been 
issued in this country since the return of the Association, 
a sum amounting at present to 5407. has been subscribed. 
Deducting the necessary expenses of printing and postage, 
there will remain an amount of something over 500/. to 
provide the medal. The General Committee of the Asso- 
ciation have agreed to provide fromthe funds of the 
Association sufficient for the purchase of a die, so that 
the interest resulting annually from the investment of the 
whole of the above amount may be available for the 





medal itself. 








ENGINEERING. 


(Dec. 19, 1884. 








Bs | passage however being so placed that during a certain 
ENGINES OF THE 8.8. | sak of the stroke of the an the passage through its 
OF SALOP.” | back forms a communication from one end of the cy- 
Ivy our number of the 5th inst. we published a two- | linder to the other, thus enabling a certain amount of 
page engraving showing the general arrangement of | steam to pass from the pressure side to the exhaust 
the engines and boilers of the s.s. County of Salop, | side of the piston. 
while on page 516 of the same number we gave a} Thus, if the various views in Fig. 7 be examined, it 
cross-section of the vessel just abaft of the boilers, | will be seen that in the fourth position shown— the 
and on page 524 a longitudinal section and plan of | piston being then approaching the bottom of its stroke 
the vessel showing the arrangement of the cabin ac- | —the valve is so situated that steam from the upper 
commodation, &c. This week we complete our series | end of the cylinder can pass along the valve passage to 
of illustrations by publishing another two-page engrav- | the under side of the piston, thus filling the lower 
ing containing views of the compound engines with | steam ports with steam of the pressure then existing 
which the County of Salop is fitted, while on page 567 | at the upper end of the cylinder, and increasing the 
we illustrate one of the boilers, and on the present | cushioning at the lower end. This action is particu- 
page we give views of Thom’s patent slide valve, | larly useful in the case of the low-pressure cylinder 
which is applied to the low-pressure cylinder of the | where, when working with a good vacuum, the pres- 
engines under notice and which forms one of their | sure of the steam ordinarily available for cushioning 
special features. | is but about 24 1b. absolute per square inch, and when 
The s.s. County of Salop was built by the Barrow ‘in consequence it is sometimes necessary to give great 
Shipbuilding Company to the order of Messrs. Taylor, | lead to the low-pressure valve in order to get sufficient 
Abrahams, and Co., of Liverpool, under the super- | counterpressure against the piston at the end of the 
intendence of Mr. F. J. Pilcher. Her dimensions | stroke to secure smooth working. In Mr. Thom’s 
are, 285 ft. between perpendiculars, 36 ft. beam by | arrangement, on the other hand, this necessary cushion- 
24 ft. 4in. depth of hold, her deadweight carrying | ing is obtained by the transference of steam which 
capacity being 3100 tons. She is built of iron to obtain | would otherwise be passed into the condenser, and a 
the highest class at Lloyd's, to the three deck rule, | material saving is thus effected. It will be seen 
with two iron decks and shifting boards extending to from the views in Fig. 7 that the face on the cylinder 
the upper deck for grain cargo. There is sufficient | is double ported, the ports next the exhaust opening 
water ballast in the after, main, and fore holds to | being used for exhausting only, and being smaller 
enable her to shift ports. She has seven water-tight | than the outer ports which are enlarged to give the 
bulkheads all extending to the upper deck, The ac- ! full advantage of the steam entering through the 
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| pumps are worked in the usual way by a lever attached 
to the crosshead of the low-pressure engine, and the 
water is circulated by means of a centrifugal pump 
driven by an independent engine. The air pump, 
which is single-acting, is 22in. in diameter with 20 in, 
stroke, while there are two feed and two bilge pumps, 
each with a 2in, ram and the same stroke as the air 
pump. The centrifugal circulating pump has Qin. 
| suction and discharge pipes, and is driven by an engine 
| with a cylinder 8 in. in diameter and Sin. stroke. 
This pump is of the Barrow Shipbuilding Company’s 
own make, and has been found to give excellent results 
as compared with pumps of other makers. 
he boilers, which are two in number, are of steel 
| and are placed with their backs to the engines, as 
shown in Fig. 1 on our two-page engraving of the 
week before Took while their design is shown by the 
detail views Figs. 9 and 10, on page 567. The boilers 
are of steel and the thicknesses of the plates are in 
accordance with Lloyd’s requirements. The thick- 
nesses of the various plates and all the chief dimen- 
sions of the boilers are given in the views just re- 
ferred to. It will be noticed on reference to Fig. 10 
that the back plate of the combustion chamber is 
united to the sides, crown, and bottom by a rivetted 
seam in the water space, the side, crown, and bottom 
plates being flanged outwards, instead of the back 
plate being flanged inwards as usual. The back plates 
of the boiler are also flanged outwards instead of 
inwards, and, in fact, all joints have been arranged so 
that the seams can be rivetted by hydraulic machinery, 
a system which has been found to give excellent re- 
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THOM'S SLIDE VALVE, AS APPLIED TO THE ENGINES OF THE 8.8, ‘‘ COUNTY OF SALOP.” 


commodation for the captain and officers, with a few 
spare state rooms, as well as a dining saloon, are pro- 
vided in a poop aft. The engineers are berthed under 
the bridge and the crew and firemen in the topgallant 
and forecastle. The County of Salop has four steam 
winches, steam steering gear in the wheel house 
amidships, patent screw steering gear on the poop aft, 
patent steam windlass under the forecastle with 
capstan above, and is rigged as a two-masted schooner | 
with iron pole masts. | 
The engines, which are placed amidships, are com- | 
pound surface condensing, having cylinders 34 in. and 
64in. in diameter and 42 in. stroke. Their general | 
arrangement is clearly shown by the views on our two- | 
page engraving this week, and it will be seen that 
they are of substantial make with the usual fore and | 
aft condenser and four wrought-iron front columns, | 
This latter arrangemert was adopted in order that a | 
more satisfactory application of Joy’s patent valve | 7op' 
gear might be made, by means of which it has been | 
possible to avoid all overhung joints. Owing to this | 
the gear has been found to work most satisfactorily, | 
the motion being exceedingly easy and the wear | 
slight. The valve casings are as a matter of course | 
placed on the sides of the cylinders and not on the | 


fore and aft line as is usual, and as a result Mr. | passage on the back of the valve. The effect of this | 
Pilcher has obtained a very open engine, very acces- | type of valve on the cushioning is clearly shown by 
sible for examination or repair. ; : | the indicator diagram from the low-pressure cylinder | 
As we have already said, a feature in the design is | of the County of Salop given in Fig. 8 annexed. Mr. | 
the adoption on the low-pressure cylinder of the form | Thom’s slide valve has now been applied toa number of | 
of slide valve patented by Mr. J. Thom, of Barrow- | steamers, in some cases to both high and low-pressure 
in-Furness. The construction of this valve is clearly | eylinders, and we are informed with very satisfactory | 


shown by the views given in Fig. 7 on the present | results, both as regards saving steam and producing 


Fig. 8 


Scale 96 ths-1 inch. 
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age, the valve being there shown in six successive 
positions during one stroke of the piston. It will be To return, however, to the engines of the County | 


| smooth running. |b 
working pressure being also 90 lb. per square inch. 


sults. The particulars of the longitudinal seams for 
the shells are given in Fig. 11 annexed. 
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Shell riveting 
Holes I dia. 
Butt strap Ya thich 
Rivets of mild steel 


Each boiler is provided with three of Fox’s corru- 
gated furnaces 3ft. 4in. in diameter inside the cor- 
rugations. The grates are 6 ft. long and the chief 
proportions of the boilers are as follows : 

Heating Surface : 

ubes ... = 
Furnaces... s 
Combustion cl anbers 


Square Feet. 
1620.5 
140.5 
110.6 
1871.6 
‘ ee ses se 3743.2 
Grate surface for one boiler vis ~ 60 
as two ,, tse ee 
Ratio of grate surface to total heating 
surface is nas eee aff ay 31,2 
Ratio of flue area through tubes to grate 
area... ei fed 


Total for one boiler... 


Fe ey a ret 

In addition to the two main boilers there is provided 
a large vertical winch boiler, which is so arranged as to 
e available as an auxiliary to the main boilers, its 
In 


seen that the valve is of the Trick, or Allen type, | of Salop: the shaft and crank-pin bearings are lined | the views Fig. 1, 2, and 3 on the two-page engraving 
having a passage through its back for affording a | throughout with white metal, and have not given the | published with our issue of the 5th inst., and in Fig. 4 
double admission of the steam, the openings of this | slightest trouble from the first. The air and feed on page 516 of the same number, the arrangement of the 
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Bore. Thick- 
Ref. No. Bilge Pipes (Lead). in. ness. 
45. Main bilge pipe bends __... ae in. 
46. Suction from engine-room (centre) 
47. ” ” ” (port 
wing) se ae sk as 
Suction from engine-room (star- 
board wing) Se ws ea 
Suction from engine-room (forward 
centre) sp ee 
Suction from aft hotwell 
Cast-iron bilge suction pipe 


Ballast Pipes (Lead), 
52. Bends for ballast pipes é 
53. Main ballast pipes (cast iron) 
54. Ballast suction from aftermost 
tank.. en ae 2 .. Slead 
55. Bilge pump discharge pipes (cast 
iron)... as se S oe 
56. Ballast discharge pipe (cast iron) 4 
57. Circulating discharge pipe... ae 
58. Air-pump 3 (castiron) 11 
59. Waste steam, cast iron —. 
60. " 5 ranch 6t 
The County of Salop made her trial trip on the 19th 
of May last, when, with a draught of 8 ft. 5in. for- 
ward and 14ft. aft, and with a displacement of 2171 
tons, a speed of 11.12 knots was obtained, the engines 
running at 624 revolutions per minute and developing 
1114 indicated horse-power, of which 619.5 horse-power 
were developed in the high-pressure and 434.5 horse- 
power in the low-pressure cylinder. We reproduce a 
set of diagrams taken during this trial in Fig. 8 on 
page 566. 


48. 
49, 
50. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Thursday’s pig-iron warrant 
market was firmer during the forenoon, but relapsed in 
the afternoon, and closed with prices 4d. per ton under 
those of the previous day. Transactions were reported in 
the forenoon at 42s. 3d. to 42s. 4d. cash, also at 42s. 44d. 
to 42s. 6d. one month, and sellers at'the close were asking 
42s, 4d. cash and 42s. 6d. one month, with buyers at 4d. 
per ton less. In the afternoon business was transacted 
at 42s. 3d. down to 42s. 2d. cash, also at 42s. 5d. down to 
42s, 4d. one month, the close being sellers at 42s. 2d. cash 
and 42s, 4d. one month, and buyers offering $d. lower 
per ton. Friday’s market opened strong, but subsequently 
gave way, and the close was 4d. per ton over Thursday’s 
closing prices. On forenoon ’Change there were transac- 
tions at 42s. 2d. down to 42s. cash, also at 42s. 4d. down 
to 42s, 2d. one month, and the close was sellers at 42s. O4d. 
cash and 42s. 3d. one month, with buyers at 4d. lower per 
ton. In the afternoon business was done at 42s. 03d. and 
42s. cash, also at 42s. 24d. to 42s. 14d. one month, and 
buyers at the close were offering 42s. cash and 42s. 2d. one 
month, with sellers at $d. per ton under. The market 
was very dull at the opening on Monday, and prices fefl 
belew the level of 42s., but there was a recovery in the 
afternoon, and the close was 4d. per ton over that of 
Friday. The transactions reported during the forenoon 
were done at 41s. 114d. down to 41s. 104d. cash, the market 
closing with sellers at 41s. 104d. cash and 42s. 1d. one 
month, with buyers at 3d. lower perton. Business was 
transacted in the afternoon at 41s. 10$d. up to 42s. Od. 
and back to 42s. cash, the close being sellers at 42s. Ofd. 
cash and 42s, 3d. one month, and buyers at 4d. less per 
ton. Yesterday’s market was stronger, and prices re- 
covered 14d. per ton. There were transactions in the 
morning at 42s.1d. to 42s. 2d. cash, also at 42s. 3d. to 
42s, 4d. one month, and sellers at the close were wanting 
42s, 14d. cash and 42s. 4d. one month, with buyers at 4d. 
under. The afternoon business was done at 42s. 1d. to 
42s, 2id. cash, also at 42s. 3d. to 42s. 4d. one month, 
and the close was sellers at 42s. 2d. cash and 42s. 44d. 
one month, and buyers offering 3d. per ton lower. 
A further advance was made in prices to-day, busi- 
ness being done in the forenoon at prices varying 
up to 42s. 4d. cash, and 42s, 54d. one month, and 
in the afternoon up to 42s. 5d. cash and 428. 74d. one 
month, which were about the quotations at the close. 
Operations have been conducted with rather more freedom 
during the past week, but business is by no means so free 
as it formerly was. There have been a few sharp fluctua- 
tions in price, but only of limited extent. Legitimate trade 
continues to be very dull, and the prospects are exceedingly 
gloomy. So far as fresh orders are concerned both the 
Continent and the United States are almost at a stand- 
still. Shipping iron is very slow of sale, and in most 
cases the prices are somewhat easier, but there is extremely 
little doing. For last week the shipments were a little 
better, owing to the water of the Rhine, which for some 
time past had been very low, having now improved ; and 
therefore shipments are now being hurried forward, but 
in afew days this temporary briskness will draw to a 
close. Last week’s shipments of pig-iron for all Scottish 
ports amounted te 9873 tons, as compared with 4722 tons 
in the preceding week, and 10,421 tons in the correspond- 
ing week of last years. They included 200 tons to the 
United States, 240 tons to South America, 165 tons to 
India, 380 tons to Australia, &c., 434 tons to France, 
1520 tons to Italy, 108 tons to Germany, 2215 tons to 
Holland, 120 tons to Spain and Portugal, 100 tons to 
China and Japan, and lesser quantities to other countries. 
There are still 93 blast furnaces in actual operation, as 
compared with 102 at this time last year. The stock of 
pig-iron in Messrs. Connal and Co.’s public warrant 
stores yesterday afternoon stood at 579,293 tons, as against 





579,493 tons yesterday week, showing a decrease of only 
200 tons for the week. 


Shipments of Machinery, &c., from the Clyde.—The 
foreign and colonial shipments of machinery, &c., from 
the Clyde reported last week, included ten locomotive en- 
gines for Bombay, valued at 16,860/. ; sugar-making and 
other machinery of the value of 22,000/. ; a steam launch 
for Rangoon valued at 740/. ; sewing machines (in parts) 
of the value of 3378/.; steel manufactures, valued at 
97007. ; and castings and miscellaneous iron manufactures 
of the value of 42,500/., the total being close upon 
100,000/ 


The Admiralty and Scotch Shipbuilding Firms.—Mr. 
Thomas Dodds, chief inspector of the Admiralty, will 
visit a number of the shipbuilding yards of Glasgow, 
Greenock, Leith, and Dundee, within the next few days. 
Application has been received from shipbuilders in these 
towns to be placed on the Government list for Admiralty 
work. The object of Mr. Dodds’ visit is to report as to 
the capacity of the yards and shipbuilding plant for turn- 
ing out such orders as the Admiralty may have to dis- 
tribute. The probability is that some contracts may be 
given out early in the comimg year. 


Institution of Engineers and Shipbuilders in Scotland— 
Graduates’ Section.—The sixth annual dinner of the 

raduates’ section of the Institution of Engineers and 
Shipbuilders in Scotland, was held last Thursday evening 
in the Grand Hotel, Charing Cross, Glasgow. The pre- 
sident and vice-president of the section discharged the 
duties of the chair and vice-chair; and Professor James 
Thomson, F.R.S., President of the Institution, was 
amongst the guests present on the occasion. There are 
now about 170 graduates on the roll of membership. 
Amongst the toasts that were proposed and duly honoured 
in the course of the proceedings + were—‘* The Engi- 
neering and Shipbuilding Interests,” ‘‘ Success to the 
Institution of Engineers and Shipbuilders,” and ‘‘ Success 
to the Graduates’ Section.” 


Coal Shipments from Scottish Ports.—There is a marked 
falling off in the coal exports when comparison is made 
with those of the preceding week ; but the showing is fair 
with the same week of 1883. The principal ports on both 
the east and west coasts are down this week. Glasgow 
has decreased by about 3000 tons, and Burntisland by 
about 5000 tons; Grangemouth, however, which is ship- 
ping largely for the Baltic, shows well with an increase 
of over 7000 tons. For the last two weeks Grangemouth 
has shipped 21,859 tons, as against 6804 in the same weeks 
of last vear. The grand aggregate is now 3,282,412 tons, 
as against 3,135,001 for the like period of 1883. 


Evyemouth Harbour.—Considerable progress has been 
made during the past few months with the new harbour 
works at Eyemouth. The weather has all along been ex- 
cellent, and by the close of the year the River Eye will be 
directed into its new channel, and the new harbour will 
then be proceeded with. Matters connected with the pro- 
posed Eyemouth Railway also look promising. 

Water Supply Works for Aberdeen.—A new water-supply 
extension scheme is at present under the consideration of 
the Aberdeen Town Council. In the complete form in 
which the scheme has been designed, the undertaking will 
probably result in an expenditure of about 80,000/. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


The Water Supply of Hull.—At a meeting of the Hull 
Water Works Committee, the water works engineer (Mr. 
Maxwell) presented a report as to the proposed new 

umping station at the Mill Dam Springs, near Cotting- 
oe for which an Act of Parliament was obtained this 
year. In August Mr. Maxwell recommended that no 
further expenditure in connection with these works be 
incurred until after the completion of the other extension 
and construction works they hadin hand. His experience 
of the last four months had not altered his opinion on 
this question. The report was adopted, and the engineer 
was requested as soon as convenient to prepare the 
necessary plans for utilising the Mill Dam Springs. 


Earle’s Shipbuilding Company.—The annual report of 
the directors of Earle’s Shipbuilding Company shows a 
very favourable balance for the year, there being a net 
profit of 11,740/., which, with a sum of 522I. , Baheos 
forward from the previous year, gives a total of 12,2627. 
tu be dealt with. How this is to be disposed of the 
directors leave it for the shareholders to decide at their 
annual meeting. During the year the company have 
constructed fifteen steamers, representing an aggregate 
tonnage of 15,079 and 1913 nominal horse-power, and since 
the close of the financial year the company have delivered 
a fine Atlantic liner of 3709 tons, and they now have in 
hand and contracted for five steamers of about 4800 tons 
and 650 nominal horse-power. 


Opening of New Steel Works near Barnsley.—The new steel 
works of the Dearne and Dove Steel Company, Limited, 
at Worsbro’ Bridge, were formally opened in the presence 
of a number of gentlemen of the district interested in the 
trade. The company, of which Mr. J. W. Naylor, of 
Denby Dale, is chairman, and with whom Mr. Joseph 
Mitchell and Mr. S. Foster are associated as directors, 
has been started with a capital of 10,000/. A complete 
Bessemer plant has been put down, capable of producing 
from 100 to 150 tons of steel per week, and the works are 
fitted for the production of every description of general 
castings. 

Proposed Water Works at Barton.—A London limited 
liability company has given the usual Board of Trade 
notices of an intention to apply for power to construct 





water works with reservoir and service cistern, on the land 
belonging to Mr. G. B. Gray, in Caistor-road, Barton, and 
to supply Barton, Barrow, New Holland, and Goxhill 
with water, and obtain power for water rates, &c. The 
members of the Barton Local Board have taken alarm, 
and many of them say that the supply of water from the 
private wells, as well as the public pump, is practically in- 
exhaustible. For months during the last summer scores of 
water carts have been employed in carrying water tothe 
Wold farms and the adjacent villages. 


Barnsley Chamber of Commerce and Coming Improve- 
ments.—At a recent meeting of the above chamber, a plan 
wrepared by Mr. Sacr’, engineer to the Manchester, 
Shettield, and Lincolshire Railway Company, for the im- 
provement of Courthouse Station, Barnsley, was sub- 
mitted. It proposes to extend the platform 66 ft. at the 
north end, 33 ft. of this only to be covered; to erect a foot- 
bridge at the north end where there is now a level 
crossing ; to make a dock for the Penistone trains, and a 
joint waiting-room at the east side. The chamber ask 
for a complete rearrangement of the waiting-rooms and 
booking offices on the west side, 66 ft. of covered platform ; 
proper waiting-rooms on the east side, and a subway 
where the foot-bridge is proposed. A deputation was 
appointed to wait on the officials of the company on the 
subject. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the market was 
flat, and only a small amount of business was done. 
No. 3 g.m.b., f.o.b. Tees, was offered at 35s. 6d. per ton, 
but buyers were shy even at this figure. It is hardly 
likely that any business worth noticing will be done till 
after the turn of the year. The shipments are falling off. 
During this month up to date there have been exported 
from Middlesbrough 32,000 tons, as compared with 46,700 
tons last month. The manufactured iron trade remains 
dull, and prices are a trifle easier. Ship-plates are 
quoted 4/. 17s. 6d. to 5/. per ton, and angles 4/. 12s. 6d. 
less 24 per cent. at works. The hematite pig iron trade 
is quieter, and prices are a shade lower, Nos. 1, 2, and 3 
being 44s. 6d. per ton f.o.b. west coast ports. 

Engineering and Shipbuilding.—The engineering esta- 
blishments are not so badly off for work as was antici- 
pated some months ago, but many of them are not occupied 
to ‘one-fifth of their producing power. There is very 
little marine engine building going on, but bridge builders 
are better employed and pipe founders are more active 
than might be expected. Shipbuilders on the Tyne, 
Wear, and Tees find trade as depressed as ever. When 
the statistics showing the tonnage built during the year 
are made up, it will be found miserably deficient com- 
pared with 1883. The prospects of the shipbuilding 
trade are very discouraging, but many of the large 
builders believe that by the spring of next year there 
will bea fairly good demand for all kinds of vessels. Mean- 
while the builders throughout the North of England are 
seeking to reduce the wages 74 per cent. The men are 
opposing this proposed reduction, but it is believed that a 
compromise will be arranged which will prevent any stop- 
page of work, 

The Steel Trade.—There is a better state of things in 
the steel trade, and employers hope for further improve- 
ment. It is generally believed that steel will gradually 
supersede iron, and, acting upon that belief, very large 
works in different parts of the eountry are being adapted 
to steel-making. Already the steel productive power in 
England is enormous, and when more Welsh and Scotch 
ironmasters join the number, it will be difficult to imagine 
where all the orders are to come from to keep the gigantic 
establishments going even halftime. In ashort time the 
Spaniards will be in competition with the American and 
English steel makers. The plant which a firm at Bilbao 
are having made at Middlesbrough is second to none of 
the great steel manufactories now in existence. 


The Coal and Coke Trades.—In all kinds of fuel there 
is a steady demand, and prices are unaltered. 








AMERICAN Coat Mininc.—The aggregate production of 
anthracite In the first seven months of this year was 
21,992,367 tons, as compared with 23,035,519 tons in the 
corresponding period of 1883, showing a decrease of 
1,043,152 tons. The supplies brought forward appear to 
be still in excess of the demand. 

THe COMMITTEE ON THE ELeEctTric LicuTiInc Act.— 
The first meeting of the general committee formed at the 
instance of Lord Thurlow, chairman of the Anglo- 
American Brush Electric Light Corporation, was held 
on Wednesday at the offices of that company. In the un- 
avoidable absence of Lord Thurlow, Mr. J. 8S. Sellon was 
voted to the chair; and on the motion of the chairman, 
seconded by Mr. Hammond, Mr. E. Garcke was unani- 
mously elected honorary secretary to the committee. 
It was then proposed and carried that an executive 
committee be appointed to prepare draft clauses to be 
submitted to the Board of Trade, and the following 
gentlemen were elected by ballot to constitute the 
executive committee: Sir Frederick Bramwell, Mr. J. 5. 
Sellon, Mr. R. E. Crompton, Captain Douglas Galton, 
C.B., Major. Flood-Page, Mr. RK. Campbell, Mr. R 
Hammond, Mr. J. Irving Courtenay, and Mr. J. Staats 
Forbes, with Lord Thurlow as chairman, and Mr. E. 
Garcke as honorary secretary, to whom any communica- 
tion may be addressed at 112, Belvedere-road, Lam- 
beth, S.E. 
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THE METROPOLITAN SEWAGE 
DISCHARGE. 

On the twenty-second day of June, 1882, a Royal 
Commission was appointed to report upon the system 
under which sewage is discharged into the Thames, 
and to determine whether any evil effects resulted 
from it, and, if so, what measures could be applied 
for preventing or remedying them. It seemed 





somewhat absurd to institute a special tribunal to 
determine whether the daily discharge of hundreds 
of tons of foul sewage into a river, in which it oscil- 
lated to and fro for a fortnight, did produce any 
evil effects, but the Metropolitan Board of Works 
held a brief on behalf of their crowning work, and 
maintained so vigorous a defence that the outside 
public were obliged to suspend their judgment, being 
unable to decide on the contradictory evidence 
laid before them. The Commissioners themselves 
appear to have had great trouble in coming to a 
definite decision on the matter. They took a large 
amount of evidence, and went personally several 
times down the river, while at last all they could say 
was that there was grave cause for apprehension, 
and that there were certain evils of a minor kind 
upon the health of persons employed on the water. 
They could not find that the general health of the 
neighbourhood was affected, although at times a 
nuisance was created by the ill odour, and neither 
was it shown that the navigation was seriously im- 
peded by deposits. At this stage of the proceed- 
ings a report dealing with the first question pre- 
sented to the Commissioners was published, and 
was then noticed in our columns (see page 150 of 
our last volume). But while it was being considered 
what method should be adopted to cleanse the 
river, Nature came to the aid of the inhabitants of 
Woolwich, Plumstead, Erith, and the other riparian 
towns, and by means of a dry summer swept away 
all doubt as to the necessity of the sewage being 
disposed of in some other way than by turning it 
into the river. During the last summer, on July 9, 
the Commissioners made another trip to Green- 
hithe, and this time there was no indecision in the 
expression of their opinion. Their notes made 
on the journey abound in such expressions as ‘‘ the 
water was very black and the smell bad,” ‘‘ the 
smell from the sewage was horrible,” ‘‘ the water 
was very bad,” ‘‘the smell excessively strong,” 
‘* the stench was intolerable,” ‘‘ the river presented 
the appearance of unmixed sewage,” ‘‘ crude, un- 
mixed, unmitigated sewage,” ‘‘we found a con- 
dition of things we must denounce as a disgrace to 
the metropolis and to civilisation.” To add to the 
effect upon the minds of the Commissioners, three 
out of the five who made the journey, together with 
the clerk who attended them, were attacked with 
severe diarrhea during the night, and they could 
only attribute their illness to the nauseating odour 
they had experienced during the day. After this 
they reported to the Home Department, and during 
the summer the Local Government Board instructed 
one of their engineering inspectors, Mr. J. T. Harri- 
son, to make an examination of the river, and on the 
13th of August he reported that there was a 
month’s sewage oscillating between Greenhithe and 
Teddington. The Thames, in its present condition, 
he said, can only be compared to a huge sewage 
tank which now for many months has not been 
cleaned out. 

After this evidence we hope we shall have no 
more excuses put forth in maintenance of the pre- 
sent system of sewage discharge. It is perfectly 
idle to say that the last was an exceptional summer. 
The English climate consists of exceptions, and they 
are all bad enough, without any increase from 
causes within our control. Besides, in a few years 
the increase of population will have largely 
augmented the amount of sewage, and unless other 
sources of water supply are tapped, will have 
diminished the flow in the river, and that which is 
now the exception will have become the rule. For 
it must be remembered that it is the land water, 
and that alone, that carries the sewage out to sea, 
The tidal water is merely an oscillating mass going 
backwards and forwards twice each day for about a 
score of miles, and were it not for the drainage from 
the up-country the river bed would be practically 
filled with sewage. But for months past the water 
companies have abstracted about one-sixth of the 
water from the Thames above Teddington, and most 
of this, together with large quantities from the Lea 
and the chalk wells, is again delivered to the river 
in a fouled condition at the outfalls. It was found 
during July and August, that in the neighbourhood 
of Barking the proportion of sewer liquid some- 
times reached at high water 17 per cent., and at low 
water 28 per cent. Sucha state of things cannot 
be allowed to continue upon the waterway to the 
greatest city and port in the world. If the sewage 
remained in the same state as it enters the river it 
would be bad enough, but decomposition sets in, 
foul gases are given off, and the banks are lined 
with filthy mud, which emits horrible odours every 


time it is disturbed by the tide and the wash of 
passing vessels. 

But it is not necessary to dwell further upon this 
disagreeable subject. Every one, except the Board 
of Works, was convinced that the present system 
was doomed long ago, and now even the Board is 
forced to admit that the condition of affairs has 
lately been very bad. The pressing question now 
concerns the remedy. What is to be done to 
restore to the Thames the purity it exhibited before 
water-borne sewage came into vogue? Tothis there 
are two answers. The sewage may be purified 
before being discharged into the river, or it may be 
carried to the sea coast, and delivered directly into 
the German Ocean. The Commissioners have 
spent very great pains in investigating all the modes 
of purification that have been attempted, and their 
report forms a most capital summary of the advan- 
tages and disadvantages of all the different pro- 
cesses, together with their cost and an estimate of 
the amount of land and plant necessary to carry 
them out. As long ago as 1857 it was estimated the 
annual value of the fertilising properties of the 
sewage of London was a million sterling, if they 
could only be separated from the water in which 
they are suspended. But the dilution amounts to 
more than thirty gallons of water per head of popu- 
lation, and six-sevenths of the fertilising agents 
are in a dissolved state. The experience that 
has been gained at other towns shows that it 
is impossible, at present, to make a commercial 
success of sewage utilisation processes, and that in 
whatever way they are carried on, they will be a 
burden either to the ratepayers or to others who 
undertake them. The method of purification con- 
sists in throwing down the suspended matter by the 
addition of chemicals, generally lime, and some- 
times salts of iron. By this means acoagulation or 
artificial precipitate is formed in the liquid, and 
this mechanically entangles and carries down into 
the sludge the bacteria which are ready to set up 
fermentation and putrefaction. The effluent, 
freed from these, and from all its floating filth, isthen 
exposed to an oxidising influence as speedily as 
possible, either by turning it intoa stream contain- 
ing suflicient oxygen to oxidise the organic materials, 
or by applying it to land. But although the escap- 
ing liquid is free from turbidity, it still contains 
six-sevenths of the original sewage matter, and 
will rapidly set up an active fermentation and throw 
down a deposit, unless oxygen be present in sufti- 
cient quantities. The purity is only apparent, and 
if the discharge be more than 5 per cent. of the 
stream it enters, the evil will break out lower 
down. In the Thames it is certain a great nuisance 
would be still created, and a further difticulty is to be 
apprehended from the mixture of an effluent alka- 
lised by lime, with sea-water, as it is known that part 
of the magnesian salts would be precipitated. Further, 
it is admitted by all thata mixture of crude sewage 
with sea-water gives rise to very offensive smells, 
and there is every reason to believe that this is 
due to the action of sewage on the salts of sea- 
water. 

Leaving for the moment the question of the effluent, 
let us turn to the sludge left in the precipitating 
tanks. This amounts to about 450 to 500 grains 
(7000 grains equal 1 lb.) per gallon of sewage 
treated, and consists of about 25 grains of suspended 
matter, and 20 to 25 grains of lime, while the rest 
is water. Thus there will be about one ton of 
sludge to 30,000 gallons of sewage, or to each 
thousand of the inhabitants. This product is of 
a very foul and offensive nature, and has but little 
value for manurial purposes. In the best managed 
works it is consolidated by filter presses into com- 
pact cakes containing only 50 per cent. of water, 
and thus the amount is reduced to one ton for 
165,000 gallons of sewage. The cost of the process 
is given by Mr. Mansergh at 3s. 6d. per ton of 
pressed cake, and it may be fairly assumed that 
about 900 tons of it would be produced per diem. 
There is no prospect that it could be turned to any 
practical use beyond serving to raise the level of 
the marshes, and many eminent authorities advise 
it should be carried out to sea and dropped in deep 
water. The cost of the precipitation and consoli- 
dation processes has been variously estimated, but 
the experience gathered in other towns, and the 
calculations of engineers who have prepared 
schemes of this kind, point to an annual expendi- 
ture of 200,000/., exclusive of interest on the out- 
lay for land and works, which at the lowest computa- 
tion, exceeds 400,000/. 





Thus it will be seen that for a first expense of 
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half a million sterling, and for an annual outlay of 
(say) a quarter of a million, a very considerable 
improvement could be effected in the river. The 
deposit of foul mud would be greatly reduced, banks 
would cease to form, and during the greater 
part of the year the nuisance would not be very 
appreciable. But it would only need another hot 
dry summer to reproduce all the present evils. The 
difference between the purified and unpurified 
sewage resolves itself principally into a question of 
time. The precipitation delays the fermentation, 
but does not prevent it, and if the effluent be not 
supplied with sufficient oxygen, it will ultimately 
become putrescent, just as certainly as if it still 
contained all the sludge left in the depositing 
tanks. But the chief reason for insisting upon a 
change in the present system lies in the con- 
dition of the river during the summer. In 
winter, when the towing-path of the Upper Thames 
is under water for miles, if it were not artificial, 
the present method of discharge is well enough. 
The sewage is well diluted, it is supplied with 
adequate volumes of oxygen, and the filth is swept 
forward to the sea. Therefore it is out of the 
question to introduce a process that will fail just 
when it is most needed, on the plea that it will 
work satisfactorily at all other times, and can be 
put in operation quickly. 

If precipitation is to be of any effectual service, it 
must be supplemented by the application of the 
effluent to land, when the deodorising power of the 
soil and the atmosphere will render innocuous its 
organic matter, and much of the latter will be ab- 
sorbed to be converted into vegetable growth for the 
food of cattle and man. Everyone recognises this as 
the natural use of sewage, but unfortunately there 
are difficulties in carrying it out in its entirety in a 
wet climate and a populated country. The London 
sewage judigusly distributed in South Africa would 
make the fortune of the colony, but as, on a low 
estimate, it would need 36,500 acres of land in this 
climate to effect its deodorisation, the scheme of 
turning it to useful effect in agriculture may be dis- 
missed as a pleasing but impossible vision. It is by no 
means certain that even on that large area a nuisance 
would not be created, or that the application of the 
sewage to vegetation during winter would not coun- 
terbalance its good effects during the spring and 
summer. If the idea of utilising the fertilising 
constituents of the sewage be abandoned, and puri- 
fication pure and simple be made the great aim, then 
the area of land required can be reduced from one 
acre per 100 people to one acre per 1000 or 2000, 
and thus the farm becomes of a manageable size. 
It would be more correct to speak of the and as a 
filter than a farm, for although its surface bears 
vegetable growth, this is really a bye-product. The 
ground is drained to a depth of about 6 ft., and 
the sewage is passed through it intermittently, the 
day being divided into six hours of working time 
and eighteen hours of rest, during which the land 
becomes aérated, and stores up oxygen ready to 
attack the next supply ofsewage. This system has 
already been applied with considerable success by 
Mr. Bailey-Denton in several small places, and it is 
also in use in Birmingham, where the sewage of 
605,000 inhabitants is thus disposed of, anda pure 
clear effluent is obtained. 

There is land at the present outfalls suitable for 
the erection of precipitating works, and it is be- 
lieved that near the northern station, suitable 
ground could be obtained for intermittent filtration 
of the effluent, which would then run away to the 
river. But if the land could not be obtained, it is 
proposed that the sewage should be taken lower 
down, purified, and discharged in Sea Reach. If 
the purification is effectual there could be no objec- 
tion to this, but if it is to be merely precipitation, 
the inhabitants of Southend will complain that they 
are being sacrificed to the needs of Erith and Wool- 
wich. At present fish are to be found as far up the 
river as Sheerness, and consequently the area occu- 
pied by impure sewage can be pretty definitely de- 
fined. The removal of the outfalls, without thorough 
purification, will only transfer the scene of the 
nuisance unless they are carried to some point 
where the daily oscillation of the tide will carry the 
sewage into deep water, where it will be largely 
diluted before it can be brought back by the next 
flood. Some of the witnesses made a suggestion that 
met with little approbation from the Commissioners, 
but which showed that they had appreciated the 
public opinion on the subject. They proposed that 
the sewage should be taken out to the coast and 
discharged into deep water, where it must be largely 





diluted at once, and carried away by the tide. This 
is by no means a new idea, and its success depends 
upon the distance the outfall is carried into the sea, 
but it has many advantages which appeal to the 
popular mind. Its cost can be estimated, and once 
it is carried out there will be no working expenses 
of any magnitude except those for pumping. No one 
knows what precipitation and purification schemes 
will cost, but it is certain that the annual expenses 
will amount to the interest on ten or twelve millions 
sterling, and it is by no means certain that they 
will be carried on without nuisance. The outlay 
for bringing the southern sewage across the river, 
and carrying the whole in iron pipes under pressure 
down to the sea and into deep water, could be es- 
timated with exactness, and the scheme would carry 
with it a certainty of success which no one can claim 
now for any method of purification, and we believe 
that when the matter is taken up by the public they 
will favour the plan which presents the few possi- 
bilities of failure. 








THE COAL TRADE IN 1884. 

In few recent years has there been such general 
steadiness in the price and volume of production of 
coal as inthe year1884. Agitation on account of wages 
has been more limited in area, and extended over a 
shorter period than in the preceding year. The de- 
mand, except for coking coal and for manufacturing 
coal in the north-east, has been steady and has shown 
a larger growth, especially for export. The price has 
varied very slightly, the market quotations showing 
smaller fluctuations with the season than usual ; 


and the sliding-scale decisions have also been less | 


changeable in the range of prices. The coal trade 
has been materially helped by the low freights 
that have prevailed, which have led to increased ex- 
ports, whilst the scarcity of outward cargo has in- 
duced some steamers going long voyages to take 
more coal, as fuel for both passages, and this has 
led to an enlargement of the quantity of coal shipped 
for the use of steamers engaged in the foreign trade. 
It will be many months before official figures can 
be obtained of the production of coal during 1884, 
but there are some indications pointing to an out- 
put that is slightly above that of the year 1883. 
There has been an increase in the quantity of 
coal shipped; an increase in the total consump- 
tion in London, whilst there has been a general 
enlargement of the quantity used in the gas manu- 
facture, and for one or two allied purposes. Out of 
the 163,000,000 tons of coal that we produced in 
1883, there were in round numbers, about 40,000,000 
tons exported, shipped for steamers in the foreign 
trade, and sent by sea and rail to the metropolis. 
This represents nearly one quarter of the whole of 
the coal produced in 1883, and we know that in the 
year that is now near its termination, there was 
an increase in the quantity so used. In the gas 
manufacture, reports from leading towns show an 
enlarged consumption, corresponding to a larger use 
of coal. And although there has been a check to the 
growth of railway traftic, yet the total mileage being 
larger than a year ago, there is probably an in- 
creased, and certainly a maintenance of the large 
quantity of coal used for locomotive power. On the 
other hand, there has been a decrease in the pro- 
duction of pig iron, and consequently in the con- 
sumption of coke ; whilst some other manufactures 
have passed through a period of dulness and de- 
pression. Still, on the whole, and bearing in mind 
the increase of nearly a million and a half tons in 
the quantity exported and used in the steamers 
engaged in the foreign trade, it may be fairly con- 
cluded that the coal production for the year 1884 
will be as large and possibly larger than that for the 
past year. 

But the dulness and the depression in manufac- 
tures and in shipbuilding, which affects the iron 
trades, have rendered it certain that the rapid 
growth in the production of coal has this year 
been checked. This is in accordance with what has 
been the experience of the coal trade for a long 
period. We have usually had a rapid growth in 
production for a year or two, then a year of slow 
growth, and then a check ; the years of decrease 
in the extent of the production having been, for 
instance, 1868 and 1874, whilst the succeeding 
years witnessed a bound forward. Last year the 
rate of growth of the production of coal was less 
than that of its predecessor, and this year it is 
probable that the check will be more complete. But 
there has been a rapid enlargement of the exports 
of coal of late ; they may be said to have doubled 





during the last decade, and the increase in these, 
favoured by the low range of sea freights, has helped 
to arrest the fallin production. Whether the ex- 
perience of the past will be followed, and next year 
will witness an upward movement, cannot be de- 
termined, but there are some indications which 
point somewhat in that direction, not the least of 
which are the more hopeful anticipations that now 
seem to prevail as to the course of the iron and steel 
trades during the next year. 

The price of coal during the year has been more 
uniform because demand and supply have been more 
assimilated, and also because of the comparative 
freedom from labour disturbance. There has been 
a large amount of colliery capital and labour idle 
during the year, especially in the districts that 
depend largely on the iron trade for their demand ; 
but as furnaces have been blown out there have 
been also collieries laid idle to some extent, and 
thus the market has not been glutted with fuel as 
has sometimes been the case. A larger quantity of 
manufacturing fuel has been in the market it is 
true ; and in some districts where more ‘‘ best’’ coal 
has been produced, the increased concurrent pro- 
duction of ‘‘small” coal has led to several expedients 
for dealing with it, and special attention has been 
given to the several schemes for utilising that 
quality of fuel. There has also been progress in the 
method for the more economical production of coke, 
and these may have given some slight relief to the 
coalowner. The variations in the rate of wages have 
been few, and most of them have been decided by 
the sliding scales. In West Cumberland, the ex- 
piration of this arrangement, after a few months’ 
interval, has led to its renewal in a form only 
slightly changed, and in the direction of wages more 
quickly moving with the movements of the realised 
prices. This method of determining wages seems to 
meet with increased favour, and in the largest of 
our coalfields, both employers and men continue 
their adherence to the plan; thus there has been 
a marked freedom from labour disputes, which has 
contributed to the maintenance of a high produc- 
tion, and to the cheap production that has enabled 
larger shipments of coal to be made during nearly 
every month in the year. It is probable that the 
sliding scale system will be further adopted. 

It will be seen that the course of the coal trade 
during the year has been less marked by rapid 
movement, and less chequered by dispute than is 
usual, There has been an attempt at cheaper 
working, whilst many of the districts have been 
slowly aiming at perfecting appliances for less costly 
transit and safer production. In the position of the 
contributory districts there is not so much change, 
because in most of the largest the iron trade is the 
controlling industry, and it is generally depressed. 
But it is possible that the average output of 
the mines for the year may have ceased to fall, 
and it is also possible that the number of men 
employed in the mines will be returned for the 
year as less than the 514,000 returned for 1883. 
Low freights and improved appliances, moreover, 
have allowed of the enlargement of the sea- 
borne part of the London coal supply in a ratio 
greater than that of the railway-borne coal. The 
coking trade, moreover, has barely maintained the 
average exportation rate, the effect of quarantine 
regulations having been very marked for many 
months in the receipts at Spain, one of the chief 
purchasers of this form of fuel. It can scarcely be 
said that the year has been one of great profit 
for the coalowner, for prices have been low, and 
competition in certain districts heavy. But there 
has been less loss. There has been a_ greater 
freedom from very serious accidents, and there has 
also been a more steady production than is often 
the case, whilst the recent spell of colder weather 
has given a stimulus to the house-coal trade 
greater than it knew in the closing month of last 
year. In the coal trade the year has been one that 
has had less of a history than many, but the ab- 
sence of the incidents may be regarded as one of 
its satisfactory features. 





THE PHILADELPHIA ELECTRICAL 
EXHIBITION.—No. XI. 
By C. J. H. Woopsury, Boston. 
THE Epison Exursits. 

TuE Edison exhibit was not confined to the system 
of electric lighting which bears his name, but in- 
cluded a representation of the devices of this pro- 
lific inventor, which filled seven distinct exhibits, 
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five of which were those of corporations bearing his 
name. Within the limits of our available space no 
adequate description of the whole series could be 
given, and therefore consideration will be limited 
to features of especial interest, which have not 
already been brought to the attention of readers of 
ENGINEERING, 

At the entrance to the Edison Pavilion, contain- 
ing the personal exhibits of Mr. Edison, was a bust 
of the inventor by Rupert Schmid, a faithful like- 
ness and also a work of art which deserves to be 
reproduced in some form more enduring than 
clay. Within this inclosure were about fifty pieces 
of apparatus, which were probably selected as a fair 
representation of the principles involved in the 
300 and odd patents issued to Mr. Edison. In the 
middle of the personal exhibit of Mr. Edison was a 
huge column covered with 2700 incandescent lamps 
whose brilliancy converted it into a pillar of fire by 
night ; while the dull grey colour of the woodwork 
answered for a cloud by day. The lamps were con- 
nected to the circuits in helices, which were 
coupled to a commutator in such a manner that by 
turning the handle the current was rapidly switched 
on and off the consecutive helices, encircling the 
column with a revolving spiral of light which pro- 
duced the optical illusion of a rotating column. 

The greater portion of the instruments in this Ex- 
hibition are well known to the public, and have been 
described in the columns of ENGINEERING ; they re- 
lated to methods for rapid, alphabetic and multiplex 
telegraphic transmission, and inventions relative to 
the telephone and incandescence lighting. The secret 
of these inventions is undoubtedly in the terrible per- 
sistence with which Mr. Edison will toil to carry out 
his purposes. It is said that in his experiments upon 
the transmitter, he began with the use of carbon, and 
found that it would prove satisfactory for only a 
short time ; once adjusted it would not remain so 
after afew minutes’ use, or if adjusted and laid 
aside, it would be found out of adjustment after a 
few hours. In his desire to find a substitute for 
the carbon button, he examined 2800 different sub- 
stances, and then learned that the warmth of the 
hand had expanded the hard rubber of the tele- 
phone, and thereby altered the pressure upon the 
carbon. Substituting a case of cast iron for hard 
rubber the difficulty ceased. 

Mr. Edison showed the writer a new experiment 
whichseems to indicate the transmission of electricity 
through the vacuum in the bulb of an incandescent 
lamp, from one side of the carbon filament to the 
other ; and yet there are some phenomena in this 
connection, for which no explanation has yet been 
offered. 

In the lamp, Fig. 1, is placed a strip of platinum 
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1} in. by } in. affixed to a conducting wire between 


the branches of the carbon filament. A galvano- 
meter was connected between the positive wire 
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of the lamp, and the wire leading to this platinum 
foil. With a small amount of current on the lamp 
this galvanometer needle deflected to the right, in- 
creasing with the current until a certain point was 
reached, when the deflection diminished as the cur- 
rent was increased. While not expressingany positive 
opinions upon the cause of this critical point in the 
transfer of current, as indicated by the galvano- 
meter, Mr. Edison made the suggestion that it was 
quite possible that carbon changed from an electro- 
positive to an electro-negative substance at the high 
temperature at which this occurred. A telegraph 
relay was substituted for the galvanometer, and the 
armature was held firmly by the electro-magnet. 
The resistance of the galvanometer coils was said 
to be 20 ohms and its maximum deflection was 
80 deg., falling to about 40 deg. when the maxi- 
mum current was upon the lamp circuit. It would 
naturally be assumed that placing the galvanometer 
between the central and the negative wire would 
indicate a current in a contrary direction, but the 
deflection, if any, was about 1 deg. ; the jar of the 
building from the machinery causing a slight vibra- 
tion of the needle, which prevented exact determi- 
nations. It appears as if these results showed con- 
ditions of radiant matter analogous to those first 
investigated by Mr. Crookes, and at all events it 
bears promise of rewarding a careful examination. 

The micro-tasimeter indicates very slight changes 
in temperature by focussing the heat rays upon a 
strip of hard rubber whose dilatation by heat 
changes the pressure upon a carbon button and 
alters its electrical resistance. This instrument was 
used in 1878 for measuring the heat of the fixed 
star, Arcturus. The electro-motograph produces 
motion by means of electricity without its conver- 
sion into magnetism. One end of a rod is attached 
to the centre of a vibrating telephone plate and the 
other end moves a pawl on a ratchet wheel. When 
the plate is vibrated by the voice transmitted from 
the other end of the line, a small pulley on the 
shaft with the rachet wheel is set in vibration. 

The Edison Machine Works exhibited a number 
of dynamos from 25 to 1500 light capacity. The 
Edison Wiring Company is engaged in the business 
of laying the conductors to incandescence lamps 
manufactured by the Edison Lamp Company. 
These separate corporations, in their relations to 
the consumer, practically serve as separate de- 
partments of the Edison Electric Company. 

The Edison Tube Works exhibited the system 
of underground conductors for all kinds of electrical 
purposes ; these consist of conductors laid in iron 
pipes and insulated by a compound resembling 
asphaltum. The groups of wires for telephonic 
purposes are drawn through perforated wood screens 
placed acress the pipes, and the relative arrange- 
ment of these wires is changed in consequent lengths 
of pipes in order to give reverse inductive action 
and reduce its effects. For the distribution of the 
heavy currents used to conduct the electricity from 
the dynamos at central stations to the consumers, 
segmental bars of copper in iron tubes are used as 





Fic. 2. 
conductors, Fig, 2, the bars being kept in position 
by ropes wound upon them before the melted in- 
sulating compound is poured into the tube. 

At the present time, in the Edison system used on 
extensive plants, three main conductorsare employed 
in place of the two leads inthe simple multiple arc 
system. Fig. 3 shows a pair of dynamos D D con- 








nected in series, and mains lead from the extreme 
brushes, and also a neutral wire from the adjacent 
brushes of the dynamos. The electromotive force of 





each Edison dynamo is 110 volts, but when coupled 
in series, the differences of potential between the 





extreme conductors is 220 volts. The lamps are 
arranged so that the number in use between each 
pair of mains, will be as nearly alike as practi- 
cable ; when the resistances between the mains 
are equal, the central wire is nil, and performs 
no office in connection with the dynamos, but 
when the number of lights varies, as is practi- 
cally the case, the neutral wire conducts a portion 
of the current back through the dynamo with the 
lesser number of lights in circuit, and still preserves 
the electrical balance of the whole circuit. For the 
main conductors this is virtually using a 220 volt 
current with corresponding economy of copper, plus 
the copper used for the central wire, and placing 
on the main lines the lamps in multiple series of 
two each. In branching to consumers, however, 
the leads are connected to the neutral and to one of 
the extreme mains, thus entering with a current of 
110 volts tension. 

But the economy of the system on the mains is 
very marked, the tension being twice as great as in 
the ordinary method of using the dynamos singly 
or in multiple, while the lamps, being in series of 
two, require but half the current, and thus the main 
wires have but half the load, and there are only 
half as many of them, consequently there is re- 
quired only one-fourth of the copper in the extreme 
mains, and the neutral main being equal to either 
of the extreme ones, the total amount of the copper 
in the mains of the three-wire system is three-eighths 
of that used in the mains of the ordinary multiple 
arc system. 

The annexed Table gives the sizes of conductors 
used for both the two and three-wire system, and the 
remarks concerning the economy of the system may 
be illustrated by taking the case of a number of in- 
candescence lamps (about 400) using a current of 
300 ampéres at 110 volts, or 150 ampéres at 22 Ovolts. 

In the first instance the cross-section of each con- 
ductor would be 182,884 circular mils., or 365,768 
circular mils. for both conductors. In the three- 
wire system each conductor of 150 amperes con- 
ductivity would have a cross-section of 48,400 
circular mils., or 145,200 circular mils. for the three 
conductors, which is as near three-eighths of 355,768 
as the bars could be manufactured. 

Size and Capacity of Conductors for Edison’s Three- Wire 





System. 
Sizes Of w:.. gan co Area of One Maximum Inside Dia- 
Tubes. Wire Gauge. Conductor. Current. (meter of Pipe. 
No. No. circular mls. ampéres. in. 
500 aa 501,264 620 2 
450 450,241 530 2 
400 400,889 - 540 2 
350 350,464 495 2 
300, | a 300,304 450 2 
250 3 250,000 400 1} 
206 0000 B.W.G. 206,116 355 14 
1380 000 os 180,625 325 1s 
168 000 B. and S. 168,100 315 14 
144 00 B.W.G. 144,400 285 14 
133 00 B. &S. 133,225 270 14 
115 0 B.W.G. 115,600 250 1} 
105 0B. &S. 105,626 240 i ly 
90 1 = 90,000 220 | 1y 
80 Ae aes 80,656 200 1} 
67 3 ” 67,081 1380 | lj 
56 4 ” 56,644 165 | l 
48 Ses 48,400 150 1 
41 6 * 41,209 135 | 1 
32 ( ae 32,400 120 : 
27 a sz 27,225 110 ; 


Notse.—B.W.G. represents Birmingham wire gauge. B. and S. 
represents the standard adopted by Brown and Sharp, of Provi- 
dence, Rhode Island, U.S.A. 


Sizes and Capacity of Conductors for Edison’s Two- Wire 











System. 
Standard 
os Area of One Con- Maximum F 
Sizes of Tubes. | ms Outside 
ductor. Current. Diameter. 
No. circular mils. amperes. in 
1 1,639,890 1400 33 
1} 1,296,419 1100 3h 
2 862,976 760 } 3 
25 671,362 660 22 
2} 494,541 570 23 
3 262,951 370 | 24 
4 182,884 300 1.9 
5 107,289 220 | 1.3L 
6 66,581 1700 | 1.31 
7 | 33,015 100 1.05 
| 








Bergmann and Co., the manufacturers of elec- 
troliers and testing apparatus to the Edison Electric 
Company, presented an exhibit which shows how 
attractive the fittings of electric illumination can 
be made by the exercise of tasteful design. Mr. F. 
J. Sprague, connected with this establishment, exhi- 
bited electro-motors which are of interest on account 
of their features of self-regulation, enabling them to 
be run at constant speed under varying loads, with 





either a constant current as in arc lighting circuits, 
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or at constant potential, as with incandescence 
lighting circuits. For the present it is not con- 
sidered advisable to give publicity to the methods 
by which these desirable results are accomplished, 
and it is hoped that their operation will prove 
satisfactory when motors constructed upon these 
principles, are applied on a large scale. 

The Edison incandescence lamp has been more 
widely introduced into textile mills than any other 
electric lighting system, and in its practical appli- 
cations has proved of great value to those places 
where it is desirable to obtain a thorough illumi- 
nation, which will also permit an exact discrimi- 
nation of colours. It is also found that it maintains 
the hands in a better physical condition and fitted 
for more vigorous application to their duties, because 
it does not interfere with the temperature or purity 
of the air. 

Circulars have been issued announcing that an 
are-lighting system invented by Mr. Edison will 
soon be placed upon the market. As this gentleman 
has on numerous occasions disapproved of the high- 
tension currents used in are lighting, there is some 
curiosity as to whether the forthcoming invention 
will represent a change of opinion upon this ques- 
tion, or a change in the methods of application of 
electricity to arc lighting. 








NOTES. 
LupricaTiInG OIts. 

Mr. W. P. Mason, of Troy, N.Y., has devised a 
simple instrument for testing the viscosity of oils. 
It consists of a glass cylinder 22 in. long and 1} in. 
in diameter, fitted to a brass bottom } in. thick 
through the centre of which is bored a hole 5 in. 
in diameter, and the metal bevelled away from the 
outside edge of the hole for }in. or more. Eighteen 
inches above the plane of the orifice the cylinder is 
marked with a heavy line, and between the 16 in. 
and 2lin. points, a scale is engraved, the lines 
being } in. apart. The 18 in. mark is the standard 
head, and the degree of viscosity of the lubricating 
oil is obtained by comparing the rapidity of its flow 
through the orifice as compared with the flow of 
distilled water at 60 deg. Fahr. The quantity of 
flow is limited to 100 cubic centimetres, and the 
water head is taken at 18in., and is maintained by 
supplying the liquid from a separate funnel or other 
vessel provided with a stop-cock. The equivalent 
oil head is calculated from the relative specific 
gravities of the oil and water, and maintained in a 
similar manner. The time required to fill the 
100 cubic centimetre reservoir, which receives the 
outflow with oil, divided by the time required to 
fill the same with water, gives the relative viscosi- 
ties. A standard viscosometer such as this is de- 
cidedly advantageous. 


THE SELECTION OF APPRENTICES. 

Messrs. Denny and Brothers, of the Leven Ship- 
yard, Dumbarton, are abandoning the practice of 
taking premium apprentices, and in place of these 
they are recruiting the lower branches of their staff 
by means of competitive examinations, the vacancies 
being awarded to the most successful candidates. 
Two apprentices are wanted just now, and the 
terms on which they are to be accepted are as 
follow : The applicants must not be under fourteen 
years of age, must belong to the town of Dumbar- 
ton, or be at present apprentices in Leven Shipyard, 
and must be able to show good certificates of health 
and character. The subjects of examination will 
embrace: (1) Mathematics, including arithmetic ; 
geometry, as far as the first two books of Euclid ; 
algebra, as far as and including simple equations 
and logarithms; (2) theoretical mechanics, as re- 
quired for the elementary stage of the Science and 
Art Department; (3) practical, plane and solid 
geometry, also as required in the elementary stage 
of the department’s examinations; (4) freehand 
drawing; (5) mechanical drawing. For the first 
subject a maximum of 200 marks will be given, and 
for each of the other four subjects a maximum of 
100 marks, making in all 600 marks as a maximum 
for the five subjects. No candidate will be admitted 
who does not obtain 40 per cent. of the maximum 
number of marks. Successful candidates, in the 
event of their conduct and diligence being satisfac- 
tory, will be retained in the drawing office for an 
apprenticeship of five years, the rate of payment for 
which will be, respectively, 201., 301., 40/., 50l., 
and 60/. per annum. In the interest alike of 
scientific shipbuilding, and of Messrs. Denny and 
Brothers, we cannot but wish well to this new 
method of recruiting the profession from the most 








intelligent of the candidates who present them- 
selves, but we scarcely understand why the selection 
should be limited to youths at present residing in 
the immediate neighbourhood of the works. 


TELEGRAPHIC CoMMUNICATION witH LiIGHT- 
SHIPS. 

After some years of agitation an attempt is at last 
being made to establish telegraphic communication 
between lightships and the shore, so that notice of 
ships in distress may be sent to the lifeboat stations. 
It often happens that vessels are driven on to the 
banks in full view of the men on the lightships, 
and lie there for hours before they are finally broken 
up and their crews swept into the waves, while all 
the time the coast is dotted with lifeboat men 
anxiously waiting an opportunity to carry help if 
they only knew at what spot of the seething waste 
of waters before them it was needed. If warning 
could only be sent to the shore of all the vessels in 
peril which are seen from the lightships, a large 
number of valuable lives might be saved every year, 
and the men in charge would be relieved from the 
painful necessity of seeing their fellow-creatures 
die without a hand being raised to help them. The 
scene chosen for the present experiment is the Sunk 
lightship, which lies off Walton-on-the-Naze, and the 
operation is in the hands of the Telegraph Construc- 
tion and Maintenance Company, who have un- 
dertaken to lay the cable and maintain it for 
twelve months in successful operation before they 
are paid. The chief difficulty arises from the 
motion of the ship, which swings around its 
moorings with every change of the tide. Hence, 
if the telegraph cable and the mooring cable 
be independent, they become tightly twisted 
together, and in a short time the latter is ruptured. 
To avoid this the two cables are now made con- 
centric, the sheathed conductor forming the heart of 
asteel wire rope 8} in. in circumference, composed 
of fourteen strands, and having a breaking strain 
of 70 tons. The vessel is moored in ten fathoms of 
water at low tide, and is distant about nine miles 
from Walton-on-the-Naze. Three classes of in- 
struments will be provided, viz., Morse, A, B, C, 
and the telephone, and it will be interesting to learn 
how far the latter is successful under the peculiar 
circumstances. The work of laying the cable was 
accomplished on the 7th of this month. 


New Parysicat Papers py Sir Witi1am THOMSON. 

Sir William Thomson has just communicated 
three papers on important physical subjects to the 
Royal Society of Edinburgh. In one of them, dealing 


| with the distribution of energy between colliding 


groups of molecules, the distinguished physicist 
called in question the explanation given by Boltz- 
mann to a theorem first published by Professor 
John Clerk Maxwell, twenty-four years ago. Max- 
well’s first theorem, he said, was made the founda- 
tion of his kinetic theory of gases, whereas Boltz- 
mann’s explanation of it would have overthrown 
the kinetic theory ; but the demonstrations of 
Boltzmann’s theorem were not satisfactory, and the 
theorem itself did not seem probable, and could not 
be accepted without very stringent demonstrations. 
They might wait to doubt it, or see it disproved ; 
he wished to call the attention of mathematicians 
to it, in order that they might find out whether it 
was true or false. Subsequently, dealing with the 
dynamics of reflection and refraction in the wave 
theory of light, Sir William Thomson gave the 
mathematical formule of a complete theory of re- 
fraction and reflection of light, supposed to consist 
of vibrations in homogeneous elastic mediums of 
different densities and rigidities, as, for example, in 
air and glass, or airand water. He showed that the 
complete theory confirmed the views of Stokes, 
Lorenz, and Lord Rayleigh, to the effect that the 
density of the luminiferous ether was different in 
different transparent substances, while its effective 
rigidity was equal. The third communication dealt 
with Kerr’s discovery regarding the reflection of 
light from a magnet. That discovery, which had 
been made by Dr. John Kerr, of the Free Church 
Normal School, Glasgow, was a great advance on 
the investigation of Faraday’s greatest discovery in 
electro-magnetism, which was the effect of mag- 
netism on polarised light. Kerr had extended that 
discovery from the passage of light through trans- 
parent bodies to the reflection of light from polished 
surfaces or magnets. Commenting on the different 
character of the experiment, Sir William stated that 
Kundt verified Kerr’s result, and then added to ita 
new discovery of the rotation of the plane of polari- 





sation of light through a translucent iron film. He 
found that an iron film soraath part of an inch thick 


was translucent, and succeeded in getting such films, 
and made this optical discovery with them. 


ELECTRIC LIGHTING NOTES. 
Ligutine St. ANDREW’s HALL, GLAsGow. 

St. ANpREW’s Hall, Glasgow, has been lighted by 
electricity during a recent fancy fair, the work being 
carried out by Messrs. Anderson and Munro in little 
more than a week. There were eight Pilsen are lamps, 
each of 1000 candle power, and 256 incandescence 
laps. The current was provided by a Pilsen- 
Schuckert dynamo, and a Victoria dynamo, situated 
in a neighbouring works, 





Tue LichtIna of GREENOCK. 

The Board of Police of Greenock are engaged in 
carrying out the electric lighting scheme for which 
they obtained a provisional order. ‘Two Victoria 
machines, each producing a current of 100 ampéres 
with an electromotive of 100 volts, are being erected 
ina building between Dempster-street and Prospect- 
hill-street, and are to be driven by water power trom 
the filters at Prospecthill. The mains run down 
Captain-street, Roxburgh-street, and Ann-street, a 
distance of about half a mile. At first twenty-five 
street lamps will be lighted, and then the demands of 
private owners will be supplied, junction boxes being 
laid at every corner for the connection of subsidiary 
circuits. The conductors are of the Berthoud-Borel 
type, made by the Kinetic Company. ‘This installa- 
tion is of special interest as it will be worked under 
singularly favourable conditions. The local autho- 
rities have a plentiful supply of water power, so that 
the usual outlay for fuel, stoker, and engine driver will 
be entirely saved. The interest upon the original 
outlay will be small under the existing demand for 
municipal investments, and consequently the expenses 
will be limited to amortisation, depreciation, and 
lamp renewals. Mr. Edgar W. Beckingsale, of Bed- 
ford Park, London, is the contractor for the entire 
installation. 


Tue Brusu Sup-ComPantEs. 

Next Monday there will be an extraordinary meeting 
of the shareholders of the Anglo-American Brush 
Electric Light Corporation, Limited, to sanction the 
purchase by the company of the businesses and plants 
of the Great-Western Electric Light and Power Com- 
pany, and the Brush Midland Electric Light and 
Power Company. These are the only two British 
companies, with the exception of two local companies 
confined to towns on the south coast, which now hold 
concessions precluding the Corporation from doing 
general business in the districts assigned to them, 
arrangements having been made with the other subsi- 
diary companies in England (viz., the Hammond Com- 
pany, the South-Eastern Brush Company, and the 
Provincial Brush er. by which the Corporation 
are enabled to supply both incandescence and are 
apparatus in their districts. It is proposed to take 
over the businesses of the companies as going concerns, 
and to pay for them with Brush shares. Three of these 
shares, 5/. each fully paid, will be given in exchange 
for every twenty 2/. 10s. shares in the Great-Western 
Company, the shareholders of the latter company re- 
ceiving also 10s. per share in cash out of their available 
funds, In the case of the Midland Company four Brush 
shares will be given in exchange for twenty-seven 
2/. 10s. shares. These arrangements will involve a 
maximum increase in the share capital of 33,475/., of 
which 19,362/. will go to the shareholders of the Great 
Western Company, and 14,113/. to those of the Mid- 
land Company. It may be safely assumed that the 
Brush shareholders will acquiesce in the arrangements 
made by the directors. They will obtain the right to 
prosecute their business in twenty-eight counties of 
England and Wales from which they are at present 
shut out, and will receive good tangible assets, includ- 
ing cash, plant, land, buildings, &c., amounting to about 
28,5007. ; of which 4100/. consists of calls in arrear. 
If these calls are all paid, which is scarcely to be ex 
pected, the licenses and goodwill will not cost more 
than 5000/. in shares. Thus two more of the Brush 
offspring perish, and the author of their being (as 
Mr. Micawber would say) inherits what is left of the 
very promising fortune with which they entered the 
world little more than two years ago. The Brush 
family has reversed the ordinary rule; they have 
proved a profit to their parent both at their births 
and at their deaths. 


Exvectric Licut 1n A Cotour Factory. 

We learn from La Lumiére Electrique that an instal- 
lation of incandescence lamps has just been erected in 
the colour manufactory of MM. Sordes and Huillard at 
Suresnes. This firm has replaced eighty gas jets in 
their establishment by electric lights. The installa- 
tion consists of about 130 lamps fed by an Edison dy- 
namo, which gives a current of 90 ampéres and 110 
volts at 1050 revolutions. The machine absorbs, in 
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full work, 16 horse-power ; it is driven by one of the 
engines on the premises, and is placed, together with 
the switch board, in a building to which access is not 
allowed to the workmen. The system of conductors 
is extensive, the extreme points being 140 metres apart. 
The lamps which light the tank or vats filled with 
steam, are furnished with holders paraflined to resist 
the moisture ; the other lamps, mounted on ordinary 
holders, are distributed in the yards and offices. The 
houses of MM. Sordes and Huillard, which are near to 
the works, have special circuits ; the lamps are fitted 
in all the floors. As the dynamo runs all night the 
lamps can be set in action at any hour. The cost of 
the new lighting does not exceed 7930 francs (317/.), 
including amortisation and interest on plant, while gas 
cost 11,800 francs (472/.) last year. 


THe Havre Hospirat, 

The electric illumination of the new municipal hos- 
pital at Havre is just completed. The buildings are 
not favourably situated for the purpose, as they form 
a series of distinct pavilions separated by some con- 
siderable distance from one another. The conductors, 
therefore, have a total length of 6000 to 7000 metres 
(3.7 to 4.3 miles), the greater part being underground. 
Cruto incandescence lamps, manufactured by the firm 
of Mildé, are used. In the wards each lamp has a re- 
flector ; seven wards have three lamps each, five have 
two lamps, and four have one lamp. There are besides 
in the kitchen and in an adjoining room three sus- 
pended fittings, each carrying four lamps. The out- 
door lights are formed of groups of two, four, or five 
lamps inclosed in lanterns of the form of the street 
lamps of Paris. To prevent the rain falling upon the 
lamps there has been added to the lantern a kind of 
cone of enamelled iron, which serves at the same time 
asa reflector. At the garden gate there are two lan- 
terns of five lamps, and two similar lanterns light the 
chapel ; the alleys and promenades are, further, lighted 
by one chandelier of five lamps, two of four lamps, and 
thirteen of two lamps. Thecurrent is furnished by two 
Gramme machines, compound wound, and the result 
is very satisfactory. The installation has been erected 
by the firm of Mildé, under the direction of their engi- 
neer, M. Desroziers and of their Havre representative, 
M. Bricard. 


Tue Evectric Licurine Act. 

Acting upon the suggestion of the President of the 
Board of Trade, the electric light companies have formed 
a committee to draft clauses in amendment of those of 
the Electric Lighting Act, 1882, which are complained 
of as fettering the progress of the new industry. From 
the list of members given below it will be seen that a 
very strong body has been nominated, including repre- 
sentatives of nearly all the principal companies, except 
Messrs. Siemens Brothers, together with many men 
of science, and a few members of the legal profession. 
The committee contains within it such a knowledge 
both of electricity and general business that it may 
be relied upon to frame proposals that shall be fair both 
for the companies and the public, and we feel sure that 
many of the members are too keenly alive to the best 
interests of electricity to give their sanction to any 
scheme that will permit it to be again made a stalking- 
horse by the ‘‘ men in the City.” The two years 
inactivity imposed by the onerous conditions of the 
Act has been a real advantage for the companies, and 
has given the time to accumulate a great amount of 
experience from small installations, which will save 
them many thousands of pounds when they have the 
opportunity of engaging in more extended undertakings. 
The following is the list of members: The Right 
Hon. Lord Thurlow, Chairman of the Anglo-American 
Brush Electric Light Corporation, Limited ; the 
Viscount Anson; Sir F. Abel, K.C.B., F.R.S.; 
Sir F. J. Bramwell, F.R.S.; Sir Charles Bright, 
M.I.C.E., Vice-President of the Society of Tele- 
graph Engineers and Electricians ; Sir Daniel Cooper, 
Bart., K.C.M.G., Chairman of the Electrical 
Power Storage Company, Limited; Sir Rawson 

V. Rawson, K.C.M.G., C.B., Chairman of the 
Pilsen-Joel and General Electric Light Company, 
Limited ; Sir David Salomons, Bart. ; Sir William 
Thomson, F.R.S., LL.D. ; Sir C. L. Young, Bart., 
Chairman of the Hammond Electric Light and Power 
Supply Company, Limited ; Professor W. E. Ayrton, 
F.R.S.; Mr. J. B. Braithwaite, Jun., Managing 
Director Great Western Electric Light and Power 
Company, Limited ; Mr. R. Campbell; Mr. Latimer 
Clark, M.I.C.E. ; Mr. Henry Cunynghame, author of 
““The Law of Electric Lighting ;’ Mr. J. Irving 
Courtenay ; Mr. R. EK. Crompton, of Messrs. R. E. 
Crompton and Co.; Professor W. Crookes, F.R.S. ; 
Professor Ewing ; Professor G. Forbes, M.A., F.R.S.E. ; 
Mr. James Staats Forbes, Chairman of the Edison and 
Swan United Electric LightCompany ; Captain Douglas 
Galton, C.B., F.R.S.; Mr. Herbert C. Gibbs; Mr. 
J. Dixon Gibbs, Director the National Company for 
the Distribution of Electricity by Secondary Gene- 
rators, Limited ; Mr. R. Hammond, Managing Di- 
rector of the Hammond Electric Light and Power 
Supply Company, Limited; Mr. F. Ince, of Messrs. 
Ingledew and Ince, Solicitors; Professor.A. Jamie- 





son, C.E., F.R.S.E.; Professor Fleeming Jenkin, 
LL.D., F.R.S.; Mr. W. H. Massey, M.S.T.E. ; 
Mr. William Ladd; Mr. George Offor, General 
Manager of the South Eastern and Provincial Brush 
Electric Light and Power Companies, Limited ; Major 
S. Flood Page, Secretary of the Edison and Swan United 
Electric Light Company ; Mr. A. Renshaw, of Messrs. 
tenshaw, Solicitors; Mr. J. S. Sellon, Vice-Chair- 
man of the Anglo-American Brush Electric Light Cor- 
poration, Limited ; Colonel F. G. Steuart ; Mr. J. W. 
Swan ; Professor Silvanus P. Thompson, B.A., B.Sc., 
M.S.T.E. ; Mr. Hugh Watt, Managing Director of the 
Maxim-Weston Electric Company, Limited ; Mr. E. 
Woods, Vice-President of the Institution of Civil 
Engineers ; Mr. Frank Wynne, General Manager of 
the Anglo-American Brush Electric Light Corporation, 
Limited. 





METALLURGICAL NOTES. 
BEsSSEMERISING CoprpER MATTE. 
WE recently made some remarks on the success ob- 
tained in this direction by M. Manhés (whose name, 


owing to a misprint, was wrongly spelt), and expressed | 


our opinion as to the very promising future of the pro- 
cess. We now see, by a note in the New York Engi- 
neering and Mining Journal, that a very successful 
application of it has been made in America, at the 
works of the Parrot Silver and Copper Company at 
Butte City, Montana. A converter on the Manhés 
system has been erected there by Mr. J. D. Peters, 
and is stated to have been running admirably, exceed- 
ing the most sanguine expectations of its projectors. 
Blister copper, assaying 93.9 per cent. of copper, has 
been made from 70 per cent. matte in an average of 20 
minutes. We trust that in due course we shall have 
more details published of the working of the converter. 
It is perfectly clear that Manhés’s process is going to 
have a large influence on the copper industry. With 
copper at such extremely low prices, a process which 
so considerably cheapens the extraction of it from its 
ores is not likely to remain very long neglected. 
New Processes or SILVER ORE SMELTING. 

There would appear to be just now a great outbreak 
of wonderful new processes for working silver ores in 
America. We recently quoted some amusing descrip- 
tions of the one which seems to be making most noise, 
viz., the ‘‘ Jumbo roaster” or Moffet smelter. Perhaps 
it is hardly necessary to treat seriously such a process 
as this is made out to be by delirious local editors 
writing of what they do not understand, but it appears 
that Professor Comstock, a well-known American ex- 
pert, has thought it desirable to enter a protest and 
make some very cold-water criticisms on this and other 
‘* processes” now being brought forward, claiming to 
revolutionise silver-lead working. After all it is quite 
conceivable that the statements put forward as to the 
great success of these new processes and the approach- 
ing ruin of all the old-fashioned works, may seriously 
scare some of the large number of people who are 
shareholders in these supposed - to - be- doomed es- 
tablishments, and on this supposition it is just as well 
that somebody should come forward and criticise the 
wild assertions made. Professor Comstock, for in- 
stance, points out that there are plenty of thoroughly 
trained and competent professional metallurgists in 
America, whose opinion might be called for and ob- 
tained and fully trusted. Owners of wondrous new pro- 
cesses should get them tested and reported upon by such 
experts, when they would soon find their proper level. 
TOUGHENING (PURIFICATION) oF GoLp, SILVER, &c., 

IN THE CRUCIBLE. 

On the above subject a paper was read by Dr. J. C. 
Booth, of the United States Mint, before the American 
Chemical Society. He draws attention to the fact 
that of late years increased skill, and increased care, 
in metallurgical operations, have resulted in a great 
increase in the purity of many of the metals. He 
instances commercial copper and silver coming from 
the works which produce it. A large amount of the 
silver from the mining regions now comes in with 
99,°; per cent. pure silver, and even as much as 99,,5;;. 
The gold of commerce generally requires toughening 
or purifying before it is fit for use in coinage or for 
jewellers’ work. The method used by Dr. Booth for 
effecting this is referred to. Ithas already been pub- 
lished. Inthe portion of the paper which deals with 
toughening or purifying silver from lead, &c., it 
would appear that Dr. Booth has had the good fortune 
to rediscover the method of refining silver in crucibles, 
and that it meets with his entire approval. He de- 
scribes the melting of the impure silver in crucibles 
with borax, addition of bone-ash, and oxidation of 
impurities by means of nitre, skimming off the dross 
so formed, &c. What itis that causes this to be a 
‘rather novel method,” it is not very easy to see. 
The dross skimmed off is reduced by Dr. Booth by fusion 
in a crucible with charcoal and pearlash, giving a 
fluid slag and a button of metal. The slag is ground 
to separate out any shots of metal, while the buttons 
of metal from the fusion are heated slowly in crucibles, 
and so eliquated at varying temperatures, the different 
drainings obtained being kept separate. Dr. Booth 





recommends the refining in crucibles to be used asa 
substitute for cupelling where the latter is not con- 
venient, and recommends also the depressed hearth of 
a reverberatory to be used in some cases as substitute 
for the actual crucible. He says, ‘‘ These remarks are 
not designed to disparage the admirable process of 
cupellation, but merely to show that we are not 
necessarily confined to the last. In fact, the process I 
have indicated is cupellation, with a movable cupel, 
and oxysalts used instead of blast.” This is, no 
doubt, perfectly true ; but people who are engaged in 
the working of silver, or who have ever looked into a 
metallurgical work concerning it, will wonder that the 
crucible refining should be ‘‘ indicated” now-a-daysas a 
‘* rather novel method.” 


ConsuMPTION OF Precious METALS IN THE 
Arts, &c. 

Mr. H. C. Burchard, director of the United States 
Mint, has made great efforts to get at the consumption 
of the precious metals in the arts and for ornamenta- 
tion, during the past year. In his annnal report he 
states that 2734 persons or firms engaged in the manu- 
facture or repair of articles of ornamentation, report 
the consumption of nearly 14,500,000 dols. worth of 
gold, and over 5,500,000 dols. worth of silver, or 
a total of over 20,000,000 dols. The following details 
are given as to the various uses to which this large 
amount of metal is put : 











—- Gold. Silver. Total. 

dols dols. dols. 
Watch cases.. . 8,598,308 | 1,845,599 5,443,907 
»» chains 827,000 2: 850,544 
Dental supplies 37,912 44,650 
Pens .. = 145,924 152,654 
Instruments. . 5,199 19,189 
Leaf eo 1,084,624 1,131,707 
Plate .. 528,868 2,595,162 
Spectacles 215,428 23,782 239,210 
Chemicals .. aA a : 31,611 416,419 448,030 

Jewellery and watchmakers’ 

supply aa fa a 79,227 8,331 87,558 
Jewellery and watches -| 7,905,163 1,098,220 , 9,003,383 


‘The character and the value of the ‘precious metals 
reported by manufacturers, jewellers, and others, used 
by them during 1883, is shown in the following Table : 


| 











-—— | Gold. Silver. Total. 
dols. dols. dols. 
United States coin.. m= -+| 4,875,587 216,637 | 5,092,224 
Stamped United States or re-| | 
finery bars.. ra PP --| 7,137,761 
Old jewellery, plate, &e. .. 876,641 
Foreign coin. . ‘aa ace 194,400 2 
Native grains, nuggets, &c. 702,387 | 71,557 773,944 
Wire or rolled plate 672,688 839,940 1,012,628 
Total value . 14,459,464 | 5,556,530 20,015,994 











Smoke NUISANCE IN TowNs AND ITS PREVENTION. 
A long paper, under the above title, was read at the 
meeting of German Naturalists, at Magdeburg, in Sep- 
tember last, by R. Weinlig. The whole question is 
treated in detail. Some statistics are given to show 
the enormous increase of the quantity of coal produced 
during late years, England being stated to have 
doubled, and Germany to have quadrupled their output 
during the last twenty-four years. In dealing with 
the subject of prevention the lecturer stated his 
opinion that very decided legislative interference is 
necessary, but does not consider that this can be ex- 
tended to domestic fires, though their importance as 
large contributors to the evils upon which he dwells 
cannot be denied or underrated. He considers that 
the one great cure for smoke from this source will be 
found in the introduction of gas firing, gas being sup- 
plied cheaply from central stations. This will certainly 
come to pass in due time, as it is well known that a 
suitable gas can be produced at a price of 3 to 5 pfen- 
nige per cubic metre (1 mark = 12 pence = 100 pfennige), 
and at such a price firing with gas is fully as cheap as 
firing with coal. Tests made by Dr. Fischer, in Han- 
over, show that in the ordinary domestic stoves in 
use, not more than 20 per cent. of the fuel consumed is 
really utilised for warming the rooms, whereas, with 
stoves burning gas, 80 per cent. and more of the pos- 
sible effect is obtained. In a certain sugar manufac- 
tory at Elsdorf no steam engines have been used for 
several years. Gas is made ata cost of about 3 pfen- 
nige per cubic metre, and is used for lighting and for 
driving gas engines. At the iron works of Schultz, 
Knaudt, and Co., in Essen, water gas is made ata cost 
of 1 to 2 pfennige per cubic metre and serves both for 
fires and for lighting. For the latter purpose a 
ring is fixed over the burners, having rods or pencils of 
magnesia attached. These are made glowing hot by 
the non-luminous gas-flame, and emit an excellent 
light. These and other examples prove that cheap 
gas production is not any longer a mere experiment, 
and that we may reasonably hope to see its universal 
introduction. Concerning the suppression of smoke 
from manufactories, it appears that in spite of compul- 
sory regulations here and there, matters are in much 
the same state in Germany as here ; that is to say very 
little effect has been produced. Herr Weinlig, though 
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proposing very decided interference in some respects, 
is of opinion that any attempt to lay down a law as to 
the use of any special arrangement of firing would be 
a failure, as it could only be carried out by such strin- 
gent interference as would practically destroy many 
industries. What he does propose is, for one thing, 
compulsory regulation of the height of chimneys, so 
that every manufacturer should be compelled to dis- 
charge any smoke made, at such a height as to lessen 
the nuisance and evil effects. But the great remedy 
proposed is that a law shall be made general that no 
person shall be employed as stoker in any manufactory 
who is not duly trained, qualified, and certified. For 
this purpose special ‘‘ stoker schools” should be esta- 
blished in all industrial centres, their expenses to be 
partly defrayed by the State, but their establishment to 
i compulsory. It appears that there are already a 
few such special ‘‘stoker-schools” in Germany, but 
they are only local and unimportant, and not much 
patronised owing to there being no compulsion to em- 
ploy trained stokers. Herr Weinlig wishes to see 
stoking made a regular recognised ‘‘ stand” or profes- 
sion, open exclusively to men trained in the proposed 
Government ‘‘ stoker schools.” This would certainly 
be a big step to take, and a step of a kind never 
likely to recommend itself in this country at any time. 
Even in Germany, where the system of qualifying and 
certifying, and ticketingeverybody fornearly everything 
is so largely developed, it is not probable that Govern- 
ment ‘‘ stoker schools” will ever come to be a reality. 
Weshallnever be free from the ‘‘ smoke nuisance” till 
we have no more burning of coal direct on grates. The 
use of gas, which has already done so much in some 
directions, will probably gradually do the rest. Large 
works of all kinds will more and more take to pro- 
ducing gas and using it for all purposes. Smaller 
works and private houses will in due course have gas 
supplied to them at such a price as shall render it 
cheaper than solid fuel under any conditions. Domestic 
heating and cooking appliances for use with gas have 
made enormous advances of late, chiefly by the untiring 
ingenuity and invention of Mr. Fletcher, of Warring- 
ton. It remains only to ‘‘educate the public” and the 
gas companies a little further, and some day we shall 
have the cheap gas laid on everywhere, and our descen- 
dants will hardly realise that we once had loads of 
dirty coal shot into our houses, endured no end of 
dust and dirt inside, and poisoned the air outside. If 
ever the difficulties are practically solved which at 
present prevent the introduction of electric lighting 
into all our houses, then, when the gas companies find 
their present ‘‘ occupation gone” they will turn all the 
sooner to the other great field thatawaits them, and so 
all the sconer will our ‘‘ smoke nuisance” disappear by 
a much more satisfactery method than Herr Weinlig’s 
**stoker schools” and Government interference and 
compulsion. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 5, 1884. 

Tue iron trade has improved a little within a week, 
because of the movement of several large buyers, to 
secure supplies of crude iron at the present excep- 
tionally low prices. There are favourable indications 
for improving business. Ordinarily, January is an 
active month with those who anticipate the require- 
ments of the half-year, but it is probable that a good 
many of these requirements will be placed during 
December. Good brands of crude iron have dropped 
59 cents to 1 dol. per ton withina week. Prices ranged 
13 dols. to 20 dols. for No. 1 foundry, 17 dols. to 
18.50 dols. for No. 2, and for grey forge iron 15 dols. to 
17.50 dols. ; all tide water quotations. Stocks of pig 
iron December Ist, at New York, 1791 tons ; old rails, 
1135 tons; steel wire rods, 5577 tons. Exports of 
copper, 379,228 lb. on December 2nd. Large transac- 
tions in copper are probable. Exports on December 
Ist, 541,645 lb. Imports of spiegel are steady ; con- 
siderable quantities of steel in rods and bars, and small 
quantities of iron beams and rods, and Swedish iron 
are arriving. Trade prospects are somewhat better. 
Coltness iron is selling at 22 dols., Gartsherrie at 
21 dols., Glengarnock, 20.50 dols. ; Eglinton, 
19.25 dols. ; Clyde, 20 dols.; all toarrive. Bessemer 
is offered at 19 dols. for shipment, 20 per cent. spiegel 
is offered at 26 dols. ; steel rails are held at 27.50 dols. 
to 28.50 dols. according to size of order ; 27 dols. is the 
inside figure at which rails can be ordered. A party 
starts from New York next week to place orders for 
100 miles of steel rails for delivery next season at 
Topolavampo, on the Pacific Coast, for the road 
which the Hon. William Windom, ex-secretary of the 
Treasury, is president; 7000 tons of rails sold this 
week in small lots. Jay Gould placed an order for 
25,000 tons for delivery in St. Louis at 30.30 dols. 
Wire rods are selling at 44 dols. to 45 dols. There is a 
moderate demand for plate iron. The Reading Com- 
pany is being reorganised, and Franklin B. Gowen 
expects to be president. Foreign stockholders are 
asked to send him their proxy votes. The company 
will scale down expenses 3,000,000 dols. per annum. 
A new anthracite combination is going into forge. 








The Pennsylvania Company is competing with the 
Reading for traffic in Eastern Pennsylvania. ‘Two or 
three new and important railway enterprises have just 
been developed. Congress has just opened, but it is 
not likely that any important measures will be pre- 
sented this session. Tariff and fiscal matters will be 
let alone, but a National Bankruptcy Act will pro- 
bably be passed. The Bell Telephone Company have 
won their great suit, but the case will be appealed to 
the Supreme Court, though there are no very strong 
probabilities of defeat even there. Reductions of 
wages are going on in all branches of trade, and the 
exodus of European labour from these ports is in- 
creasing. 


NOTES FROM PARIS. 
By H. Vivarez, 
Tue 1889 Exureirion, 

Tuer site for the Universal Exhibition of 1889 has 
been detinitely selected by the commission appointed 
for the purpose. As might easily have been foreseen, 
and despite the objections existing which were re- 
cently discussed in these pages, the Champ de Mars 
has been decided upon. The influence of the represen- 
tatives of the Ville de Paris has had much to do in the 
choice thus made, one which undoubtedly is to be 
regretted for many reasons. The Exhibition will 
therefore be held on the Champ de Mars, with annexes 
occupying the Trocadero, the Esplanade of the Inva- 
lides, and the Palais de l’Industrie, all of which 
will be connected so as to form one immense area. 
The commission has already occupied the Pavilion 
Rapp, which was used as the general bureau during 
the 1878 Exhibition, and where all the official docu- 
ments are preserved. A competition will shortly be 
opened, in accordance with a programme now being 
prepared, between all such architects and engineers 
as may have the enterprise and courage to undertake 
the heavy responsibility of designing and carrying into 
execution this great work. One important point still 
remains to be arranged—the appropriation of the 
Champ de Mars—-which is the property of the military 
authorities. It is not easy to understand how this 
point was not settled before the commission arrived at 
its conclusions. However this may be, a committee 
has been nominated to decide the question. 


THE GENERAL TELEPHONE Company, 

It will be remembered that the Société Générale des 
Telephones obtained a few months since a new working 
concession extending over a term of five years. This 
extension has given rise to a somewhat lively discus. 
sion in the Municipal Council of the Ville de Paris, 
always supremely susceptible on any point which may 
touch, directly or indirectly, its prerogatives. The con- 
cession having been granted by the Post and Telegraph 
Department without the intervention of the Council, 
the question was recently brought before the municipal 
representatives, and several draft resolutions were 
submitted. As usual at the meeting, the word mono- 
poly, which always excites somuch animosity, was raised 
as a cry against the company, as if it were reasonable 
to subject the latter to almost overwhelming charges, 
without affording it some means for existence and self- 
defence. A project has been suggested, according to 
which the telephonic réseau should belong to the city, 
the instruments being furnished by all the different 
makers of telephonic apparatus. It is almost super- 
fluous to mention these suggestions, which are, after 
all, only as sword-strokes in the water, and which 
testify, on the part of their authors, rather a desire to 
maintain a municipal authority, than to promote actual 
progress. What is of more interest is the part that 
was taken during this discussion by the Director of 
Works of Paris. M. Alphand stated that he could give 
no encouragement to the laying of telephone wires in 
the sewers. These were already encumbered ; in many 
of them water mains had yet to be laid, and it would 
become a material impossibility to place new lines in 
these underground passages. The question of over- 
head wires for Paris would thus appear likely to answer 
itself, and despite the objections, reasonable and other- 
wise, there is at least one practical illustration of the 
aérial system. At Vienna there exists a very ex- 
tensive system of telephone wires, which are exclusively 
overhead ; in some places no less than seventy-five 
wires are laid side by side, and we believe that no 
complaints have ever been made. 


A Tuovsann-FEET Tower. 

In a recent number of La Nature, some sketches 
and particulars were published of a project by MM. 
Eiffel and Co., of Levallois-Perret, Paris, for a tower 
300 metres in height, which it is intended shall 
form one of the striking features of the 1889 Exhibi- 
tion. One of the diagrams we reproduce ; it shows 
the outline of the intended tower, and the comparative 
heights of Notre Dame and the Are de Triomphe de 
L’Etoile. La Nature says that the framework of this 
tower would consist of four gigantic standards con- 
stituting the angles of a pyramid, the faces of which 
would be curved, The standards would be of lattice 





work square in cross section, and tapering from 
15 metres on a side at the bottom, to 5 metres at the 
top. The width of each side at the base would be 
100 metres, At the summit, which would be nearly 
a thousand feet above the ground, there would be a 





Notre Dame Paris 


Are de Triomphe 




















platform 10 metres square. The lower portion beneath 
the great pavilion on the first story would be pierced 
by four arches 230 ft. span. The space within each 
of the lattice-work standards at the angles would con- 
tain a lift for taking passengers to the top platform. 


TRIAL TRIPS AND LAUNCHES. 

Tue paddle steamer Lucinda, recently built by Messrs, 
William Denny and Brothers, and engined by Messrs. 
Denny and Co., had her official trial trip on the Firth of 
Clyde on Saturday, the 6th inst. She is constructed of 
steel throughout, and was built for the (Jueensland Govern- 
ment. She measures 180ft. by 25 ft. by 9ft. Gin., and 
while primarily designed for service as a lighthouse tender, 
she is handsomely fitted out as a pleasure yacht. The 
driving machinery of the Lucinda consists of a pair of 
compound diagonal oscillating surface-condensing engines, 
worked with steam of 951lb. pressure, and indicating 600 
horse-power. Owing to the stormy weather that prevailed 
the customary programme was not carried out, but satis- 
factory results were obtained. 





Coat IN France.—According to M. Vuillemin, the ¢on- 
sumption of coal in France in 1882 was 31,015,000 tons, 
Of this total, ironworks consumed 6,353,000 tons; rail- 
ways, 3,661,000 tons ; mines, 1,234,000 tons; steamboats, 
740,000 tons ; and miscellaneous industries and domestic 
heating, 19,618,000 tons. 


Royat METEOROLOGICAL Soctrety.—The usual monthly 
meeting of this society was held on Wednesday evening, 
the 17th instant, at the Institution of Civil Engineers, 
Mr. R. H. Scott, F.R.S., President, in the chair. Mr. 
C. H, Cotton, Mr. 8. A. Jolly, L.R.C.P., and Rev. C. J. 
Taylor, M.A., were elected Fellows of the Society. The 
following papers were read: (1) ‘On the Reduction of 
Temperature Means from Short Series of Observations to 
the Equivalents of Longer Periods,” by Dr. Julius Hann, 
Hon. Mem. R. Met. Soc. The author has recently carried 
out an investigation in the climate of the Alpine districts 
of Austria, and in doing so he has endeavoured to reduce 
the monthly and annual means of all the temperature 
observations from the districts in question during the in- 
terval from 1848 to 1880, and in some places to 1884, to 
the mean for the 30 years’ period, 1851 to 1880. In this 
paper Dr. Hann described the methods he adopted to 
reduce observations at mountain stations from short 

riods to the equivalents of longer periods. (2) ‘‘The 

Jiversity of Scales for Registering the Force of Wind,” 
by Charles Harding, F.R. Met. Soc. The object of this 
paper is to call attention to the confusion that exists in 
the systems in use by various countries for registering 
wind force, whether instrumentally or otherwise, and to 
show the need of action forimprovement. (3) ‘‘ Report 
on the Phenological Observations for the Year 1884,” by 
the Rev. T. A. Preston, M.A., F.R. Met. Soc. The sa- 
lient features of the weather during the period embraced 
in this report, viz., October, 1883, to September, 1884, 
were—the mild winter; the cold April; the hot August ; 
and the long period of drought, which at the end of Sep- 
tember began to be seriously felt. The general effects on 
vegetation have been, the prolonged existence of many of 
the autumn species; the great loss of wall-fruit; the 
failure of bush fruits; the plentiful supply of straw- 
berries as long as they lasted, but the time was short ; the 
good hay harvest, although it was light in quantity ; the 
good corn crop ; the unusually plentiful potato crop; and 
the great abundance of wild fruits, 
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THE REGENERATIVE GAS FURNACE. 
On a New Method of Heating the Regenerative 
Gas Furnace.* 

By Mr. FREDERICK SIEMENS. 


IN every description of furnace which has hitherto been 
designed, either for heating or melting, it has always been 
considered that the first condition of successful working 
was to make the space to be heated as small as circum- 
stances would allow, so that the flame might be brought 
into as intimate contact as possible with the inside linin 
of the furnace, and more especially with the materia 
under treatment. This method of constructing and work- 
ing furnaces, which was a necessary condition of success 
in all cases in which it was proposed to obtain a high 
temperature with the use of sclid fuel, was also adopted 
in regenerative gas furnaces, which until quite recently 
were heated on the same principle ; the author, however, 
has for some time doub' the correctness of this view, 
and from experience gained in the practical working of 
this class of furnace, after long and careful trials, has 
satisfied himself that they should be arranged so that the 
flame should only radiate heat upon the material to be 
heated or melted, and not come into actual contact with 
it, as has hitherto been the case. Further practice on the 
same lines has led to the developmeut of the mode of 
heating to which he wishes to draw the attention of the 
Tron and Steel Institute on the present occasion. The 
gas and air ports, instead of being so arranged that the 
flame shall impinge upon the materials placed on the bed 
of the furnace, as hitherto, open at some distance below 
the roof of the melting chamber, and at some distance 
also from its side walls, so that the gas and air after 
ignition, have unobstructed space for entering into com- 
bustion, and for the free development of the flame, which 
is kept as much as possible from contact with the roof, 
walls, or materials on the furnace bed; and when these 
are crucibles, ingots, blooms, or packets of iron, they 
should be placed sufficiently far apart to allow the radiant 
heat to have free access all around them. Where there 
are working doors, the flame should pass above their 
level; in this way the men will not be inconvenienced 
while watching operations inside the furnace; but, as 
already mentioned, the main object to be secured is to 
avoid contact of the flame with the materials under treat- 
ment, or with the walls of the furnace. 

In constructing furnaces according to this new method 
of heating, the air inlet may be arranged above the gas 
inlet, thus forming two parallel horizontal ports fcr the 
delivery of the gas and air in broad streams into the fur- 
nace chamber, the inflowing air overlapping the gas at 
each side ; the gas and air may be brought into the fur- 
nace chamber in several streams side by side, the air ports, 
which are more numerous than the gas ports, being also 
placed at a higher level than the latter; or, again, as 
used in connection with a crucible steel - melting fur- 
nace, as the length of travel of the flame is compara- 
tively short, the gas is brought into thechamber by two 
ports, having an air port between them, and additional 
air ports on either side, the ignition commencing as 
soon as the air and gas, which are delivered in thin 
streams, reach the height at which the flame is to 
travel across the furnace from end toend. This arrange- 
ment is one which could be applied in other cases, where, 
on account of the shortness of the melting chamber, 
the air and gas have to be well mixed on ignition to secure 
complete combustion before their exit at the other end of 
the furnace. In cases in which there is a great length of 
travel for the flame, the ignition is retarded by means of 
a horizontal wall or tongue, so that it shall only take 
place at the entrance of the gas and air into the furnace 
chamber, and the combustion may be extended through- 
out the furnace, the flame in this case taking a semi- 
circular or horseshoe course. 

The furnace as now built, appears at first sight to be un- 
necessarily high and wide, but this new method of heating 
high temperature furnaces by radiation, requires a large 
space for the development of the flame, and for securing 
the advantages which may be obtained by its use. In 
order to realise the circumstances under which these 
benefits are obtained, it must be borne in mind that in 
the regenerative gas furnace the amount of fuel used does 
not depend so much upon the intensity as upon the 
quantity of heat required ; whereas in the old furnaces, 
in which direct combustion of solid fuel takes place, in- 
tensity can only be obtained by means of a strong chimney 
draught or a blast, and the consumption of very large 
quantities of the best fuel; and even with their use the 
highest temperatures required in the arts are difficult to 
get, and still more so to maintain, the difficulty and ex- 
pense increasing with the size of the furnace. 

Thus it has been ascertained that in an ordinary crucible 
steel-meiting furnace, heated by means of solid fuel, about 
2 per cent. only of the heat developed is taken up by the 
steel, so that nearly the whole of the great mass of coke 
used is expended in getting up and maintaining the fur- 
nace at steel-melting temperature. In a regenerative gas 
crucible steel-melting furnace, on the other hand, when 
once the steel-melting temperature has been reached, it is 
easily maintained with a moderate chimney draught, and 
therefore by the burning of a comparatively small quantity 
of fuel, which may be of a poor quality, so that the greater 
part of the heat of combustion is taken up by the steel, 
while what remains amply ‘suffices to maintain the 
crucibles and furnace at the necessary temperature, and 
only a very small quantity escapes through the chimney. 

he following is an actual comparison between an or- 
dinary re-heating furnace using solid fuel and one on the 
regenerative gas principle. The former uses about three 
tons of a fair quality of coal in a shift of ten hours, while 
a regenerative furnace of equal capacity, takes about two 





* Paper read at the Chester meeting of the Iron and 
Steel Institute, 





tons for the same time, there being a saving of 334 per cent. 
But if both furnaces are merely ‘kept at a welding heat 
without any cold iron being charged, then the solid fuel 
furnace requires about 24 tons of coal per ten hours, while 
the regenerative gas furnace takes half a ton at the out- 
side; so that, when it is only necessary to maintain a 
certain temperature, the regenerative gas furnace shows 
an economy of 80 per cent., whilst it is 334 per cent. 
when both furnaces are bringing iron up to the welding 
heat. The results here given are from the author’s per- 
sonal observation, but in some cases the advantages gained 
by the use of the regenerative gas furnace for heating 
purposes have been greater, reaching from 40 to 50 per 
cent. 

It is evident from the above considerations that in re- 
generative gas furnaces a flame of very high temperature 
is obtained, such as is required for working by radiation, 
while the greater part of the heat so produced is taken up 
by the material charged, and that therefore there is no 
reason why the heating chambers of these furnaces should 
not be enlarged to any reasonable extent, and at the same 
time be built so that the flame does not come into contact 
either with the sides and roof or with the material to be 
heated. Not only does the regenerative gas furnace lend 
itself to this mode of construction and of application of 
the flame, but experience proves that great economy in 
fuel is thus effected, to which must be added in many 
cases the indirect saving obtained by a considerably in- 
creased output and the improved quality of the material 
produced when it is not exposed to contact with the flame, 
while the furnaces themselves last much longer. There 
can be no doubt that the very remarkable results of im- 
proved quality and increased output of material, with a 
longer life of the furnace, can only be brought about when 
the active flame is not allowed to act upon the materials 
within the furnace, the interruption of the processes of com- 
bustion by the interposition of solid bodies, always tend- 
7 injure or even to destroy them. 

ut besides the circumstance that solid bodies are 
injured by flame, it can be easily shown that when flame 
is brought into contact with any solid body, it is more or 
less quenched, according to the substance, size, and 
temperature of the body. A very simple experiment in 
proof of this, and one which is familiar to most} people, 
is the following: Take any ordinary illuminating gas 
flame, such, for instance, as a batswing, and place a glass 
rod or tube into the middle of it; the flame will imme- 
diately burn dull, and a large quantity of lamp-black will 
be deposited on the piece of glass. his action is most 
marked when the rod is cold, but takes place, though in a 
less degree, at any temperature, for the reason that the 
material to be heated is necessarily always at a lower 
temperature than the flame, also owing to the disturbance 
in the combustion caused by contact of the solid substance 
with the flame. The author hopes shortly to treat this 
subject more fully, from a physical point of view ; but the 
experiments he’ has made establish the following most 
important fact, namely, that a good flame, or, in other 
words, perfect combustion, can only take place in an open 
space, or in one of sufficiently large size to allow the gases 
to burn out of contact with solid material. 

To show more clearly the advantages which have been 
so far derived from the application of this new system, it 
will be well to give a few examples of comparative results 
in working regenerative gas furnaces constructed on the 
old and new principle. A glass pot furnace built at 
Dresden ten years ago, and which has been reconstructed 
for experimental purposes, shows the economy of this 
method of heating most effectively. This furnace held 
ten pots, and melted glass oy night which was worked 
out during the day, giving a daily production of about 
3000 bottles in a shift of seven hours, or, after allowing 
for pot breakages, a monthly production of 70,000 to 
80,000 bottles. The pots lasted about three weeks, 
and the furnace itself about six months ; during this time 
it required many repairs, which naturally interfered 
with its production. At present the same furnace, 
supplied with the same quantity of fuel, and work- 
ing the same charges, produces daily 5000 bottles 
in a shift of nine hours, amounting to a monthly 
production of 130,000 to 140,000 bottles. Fewer pot 
breakages also occur, less repairs are required, and the 
amount of waste has decreased ; moreover, the glass metal 
is obtained from a cheaper composition than hitherto 
used, and proves to be of a far superior quality. The pots 
last fully double the time, and melt more than three 
times the quantity.of material, whilst the furnace itself 
stands for three years; that is, it lasts six times as long, 
and melts more than nine times the quantity of material 
it did, previously to its reconstruction. As the flame is 
kept away from the working holes, the glass-blower is 
able to work more at his ease and to turn out a better 
product, besides being able to heat his glass in the fur- 
nace without tarnishing it. There are also several other 
advantages of a minor character, which, with those 
already referred to, enable the glass-blower to supply 
over 50 per cent. more goods without much greater exer- 
tion on his part. 

Another furnace, from which glass lamp chimneys are 
made, gives still more favourable results. The mixture 
employed is much more refractory than before, and the 
glass produced 'is of a better quality and of a whiter 
colour, whilst the ag gen is now able to produce this 
superior kind of glass in open pots; that is, in the same 
manner as common glass is made. The result is, that 
the closed pots formerly used for melting the finer quali- 
ties of glass, in order not to expose the batch or mixture 
to the direct influence of the flame, are no longer required, 
whereby a considerable saving in pots and in fuel is 
realised. bie, 

Similarly advantageous results are attained in the open- 
hearth steel melting furnace. At the Landore Siemens 
Steel Works, near Swansea, the furnaces which were 
altered at_the! end of last year and at the beginning 





of this to this new methodjof heating have already 
outlasted the furnaces reconstructed upon the old ty 
at the same time, whilst they work more uniformly, 
giving an improved and larger output owing to less oxida- 
tion of metal, as is proved by more ore being required 
per ton of pig iron used in order to decarbonise it to the 
same extent. The life of these furnaces is expected to be five 
or six times as long as that of the old furnaces, whilst great 
economy in the consumption of fuel per ton of steel melted 
should be realised. his method of heating is now 
being adopted at several other steel-melting works in this 
country, and will found particularly advantageous 
where steel is intended to be made from inferior qualities 
of pig iron by the adoption of a basic lining. 

Another important application of this method of heat- 
ing is to forge, mill, and puddling furnaces, as, owing to 
the absence of contact between the flame and the mate- 
rials with which the furnace is charged, a great reduction 
in the loss of metal, which has hitherto occurred through 
oxidation, will be effected. 

In steel reheating furnaces, contact of the flame with 
the ingots produces red-shortness in the metal, exhibiting 
itself in fissures, particularly at the corners of the ingots or 
blooms, when these are subjected to treatment either under 
the hammers or in the rolls. The removal of the injured 
portion involves a stoppage of the operations, resulting in 
a waste not only of material but of time also, and occa- 
sionally rendering the blooms entirely useless for the pur- 
poses intended. In the radiation furnace this cause of 
loss will no longer exist, while there will also bea saving 
due to non-oxidation of the metal. 

In iron re-heating furnaces the gain in metal will be 
much more ccnsiderable than in furnaces for tho re- 
heating of steel, owing to the higher temperature at which 
they are worked, and the metal will weld much more 
easily, as it is heated out of contact with flame. These 
furnaces should be made as long as convenient, in order 
to obtain as much room for the development of the flame 
as ——- and for placing the ingots, blooms, or packets 
sufficiently far apart to allow the radiant heat to reach 
them on all sides. 

In applying this new method of heating to puddling, it 
might be advantageous to erect a furnace containing a 
number of pans, which could either be placed in two 
rows, the men working at each face of the furnace, or the 
men could work all on one face by constructing the fur- 
nace of a horseshoe form. 

For many other applications of the new system experi- 
ments have either been prepared or trials already made ; 
for instance, for heating boilers by means of gas. When 
it is considered that the temperature of the water in 
a boiler working ‘at lb. pressure on the square inch 
is only 311 deg. Fahr., whilst the temperature of 
gaseous flame may be taken at 4000 deg. Fahrenheit, it 
will readily be perceived what a quenching effect the 
metal of the boiler, which is of course at the temperature 
of the water, has upon the flame. In this case the prin- 
ciple has been followed of letting the active flame consume 
itself in the open space of the tube without allowing it 
to touch the sides until after complete combustion has 
been effected, when the products of combustion may be 
brought into direct contact with solid bodies. By such 
an arrangement complete and smokeless combustion is 
obtained, with the result of longer life to the boiler, the 
sides of which more readily deteriorate through direct 
contact with the flame than from any other cause. As 
the heat of the flame which is not transmitted by radia- 
tion, comes after complete combustion into direct contact 
with the sides or flues of the boiler and its regenerators, 
it is completely utilised, and a saving of fuel to the extent 
of 25 per cent. is secured by this method of heating. 

The results obtained in actual practice show that there 
can be no doubt that almost all heating apparatus used in 
the arts, in which direct contact of flame with the sub- 
stances treated is not necessary for chemical reasons, will 
be materially improved by the application to them of the 
principle of transmitting the heat of flame by radiation 
only, while the heat of the completely burnt products of 
combustion is better utilised by contact. 

Complete combustion of fuel is insured by this method 
of heating, and it will therefore entirely abolish the smoke 
nuisance. Smoke is never formed when combustion is 
complete, being always caused by flame coming into 
contact with solid bodies, the process of combustion being 
thereby checked. This is, for instance, the reason why 
brick kilns generally smoke so abominably, for in them 
— developed flame is forced to impinge immediately 
on cold bricks, and can therefore only act in a very incom- 
plete and un-economical way. The author has frequently 
made the observation, with regard to regenerative fur- 
naces, that a short combustion chamber invariably gives 
very unsatisfactory results, and accounts for it by the fact 
that the flame is hardly formed before it has to pass 
through the outlet ports and into the chequer work of the 
regenerators, where its combustion is checked, and smoke 
is formed in consequence. To work well, a brick or 
pottery kiln should be so built that the flame can burn 
itself out in a free space before being brought into contact 
with the bricks or pottery. Zinc-distilling furnaces, and 
in fact all furnaces in which muffles, tubes, crucibles, and 
other vessels are used, will in the same way be much 
more economically worked on this new principle. 

From these various descriptions of the regenerative gas 
furnace, as now applied, it will be readily understood 
that the heat of the flame is utilised in two distinct con- 
ditions and ,periods, the one following the other. The 
radiation period, with its active combustion of the highest 
possible intensity, is limited to the furnace chamber, 
which is made of go dimensions, so as to allow the 
flame free space to develop without obstruction to its 
chemical action by intervening objects ; while after com- 
bustion is at an end and radiation ceases to be effective, 
the products of combustion in passing through the loose 
brickwork of the regenerators, deposit their remaining 
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heat by getting into close contact with the large surface 
of the bricks. 

This system of utilising the heat of flamein two successive 
stages is the most economical as regards the consumption 
of fuel, and ought to be the ideal aimed at in all heating 
operations. 

In conclusion, I may add, that although the regenera- 
tive gas furnace has been well known and appreciated on 
account of its economy and efficiency for many years past, 
it will, when the principle of the exclusive use of the 
radiant heat of the flame to! the heating chamber is 
applied in a thorough and efficient manner, give results 
which will far surpass any that have been obtained from 
it hitherto, and that its application in the arts will be 
multiplied to a degree which even its warmest admirers 
would scarcely have thought possible a short time ago. 








OIL AND GAS WELLS IN PENNSYLVANIA. 
To THE Epitor OF ENGINEERING. 

Srr,—It may interest your readers to have a few facts 
from this part of the world on the recent important oil 
discoveries in Butler County, where recently the most 
prolific oi] well in the world began to ‘‘ gush” at the 
rate of 150 barrels or over 6000 gallons per hour. This 
and the practical application of natural gas as fuel to the 
iron and other industries of Pennsylvania, form the almost 
exclusively engrossing topics of the day in Pittsburg and 
Oil City. I lately spent a week in visiting many large 
works and natural gas wells at the close of my long 
vacation trip to America, and it was my good fortune 
to wind up a most interesting stay there with a visit to 
what our American friends term ‘“‘the biggest gusher in 
the world.” 

The fortunate owners of this monster well are the 
Messrs. Phillips Brothers, who bid fair to become 
millionaires. heir ‘‘find” is situated about 24 miles 
from Bald Ridge Station, on the Western and Pittsburg’ 
Railway, about 35 miles from the latter city. Although 
Butler County has been producing the best quality of oil 
hitherto obtained in America, the quantity was nothing 
remarkable until last month, when the No. 1 well struck 
the “‘sand” at 1650 ft., and 30 ft. deeper began to flow 
at the rate of 120 barrels an hour. This, at that time, 
was the largest yield ever obtained, and it continues 
to flow now at about 60 barrels an hour, The No. 2 was 
well advanced into the sand on October 21st, and at 7 p.m. 
on that day, at a depth of 1678 ft., it began to flow so 
violently that the preparations made for the reception of 
the oil were with difficulty made to suffice. Within 24 
hours, 6000 barrels =252,000 gallons, flowed into the tanks, 
and was sent on its way to the refinery through the main 
pipe line to Cleveland, Ohio, 170 miles distant. Two other 
wells have been drilled into the sand at nearly the same 
depth, and within a few hundred yards distance, and are 
producing from 100 to 115 barrels per hour each, 

These large figures must naturally affect the market, and 
when the district was first opened up, the price fell from 
93 cents a barrel to 594, but is now up to 74 cents (= 3s. 
for 42 gallons). This is of course the crude petroleum, 
and does not include transport, which may be set down at 
20 cents a barrel to Cleveland or Lake Erie, and 50 cents 
to the Atlantic seaboard. The transport is done by a 
company called the United Pipe Lines, who have 
enormous storage tanks and pumping stations scattered 
throughout the oil districts, whence main lines are laid 
to Cleveland on the one side and New York and Phila- 
delphia on the other. The total distance covered by 
their system of pipes must be little short of 1000 miles, 
and the total storage capacity over 42,000,000 of barrels, 
or nearly one thousand millions of gallons. Their pump- 
ing stations are from 15 to 25 miles apart, according to 
the configuration of the country through which the lines 
pass. The system of the Pipe Line Company is com- 
mercially something like banking; they open an account 
for each customer, and credit him with the oil delivered to 
their stations, and debit him with the quantities sold and 
delivered through their refineries, minus the cost of 
transport and a small commission. 

Through the courtesy of Mr. Vandergrift and Mr. J. J. 
Buchanan, of Pittsburg, I am enabled to give you an idea 
of the strata through which the drilling has been done in 
Butler County. The following is a copy of the foreman 
drillers’ log, taking the sea level as the datum line : 


Thickness Distance 
of Strata in from 
Pact, Depth. 


Datum. 

Well mouth above ocean in feet ..  -- -- 1436 
Conductor... Sa oo 9 1427 
Slate, alternating with sand shells, 

bluish... aes ~ aS Sia 142 = 1294 
Sandstone, dark grey 24 166 1270 
Slate and shales ar ais ae 6 172 += 1264 

Coal. 

Coal... as i ae en? Oe 173 =: 1263 
Slate and shale, dark grey ... 49 222 81214 
Limestone, 

Limestone __... Pf 222 #81214 
Slate, dark grey 34 256 1180 
Sandstone, grey eee ae eae 272 ~=1164 
Slate, shale, and sandy shells, dark 125 397 =: 1039 
Ferrif. Limestone. 

Slate and sand shells, with some 

iron pyrites and coal ae an 449 987 
Sandstone, top white, bottom black 

** 60-ft. rock” at $3 «Se 492 944 
Slate and shale, bluish grey, black 

at bottom ... Ae ape ce 537 899 
Sandstone, greyish white ‘‘20-ft. 

ock” ... aes ‘ss Ar 18 555 881 
Slate and shale shelly, dark 52 607 829 





Thickness Distance 
- Total 
of Strata in from 
Feet. Depth. Datum. 
Sandstone : 
White ‘‘ 30-ft. rock” (29) 
Grey ‘‘ 20-ft. rock” | 38] 
White and soft “‘ 50-ft. rock” + &% +183 790 646 
23 
fe close, 40 ,, ec | 
rts soft 43 ,, a 
Slate, shale, and sand shells oo 145 935 501 
Sandstone, hard and white... 5 940 494 
Slate, clean bluish grey 30 970 466 
Sandstone, shaly grey re au ae 990 446 
Shale, slaty bluish grey, with a g: 
vein at 1190ft. in a thin shell of 
fine bluish sandstone __.. on 1250 186 
Shale, sandy, with a few yellow 
pebbles, bluish aR 52 1302 134 
Slate, shaly, purplish . 84 1336 100 
Second Sand. 
Sandstone, anngy ft. 
oe grey, 9 ft. * ie - 
fs slaty mixture, 12ft. ... ¢ 36 1872 64 
; aa grey and fine, 12 ft. } 
Slate and shale, dark oie cae Oe 1410 26 
Sandstone, uniform, hard white 
(50 ft. rock”); ... 22 1432 4 
Slate, blue me os Pye a 1460 24 
Sandstone, homogeneous, fine white 
(30 ft. rock)... ata ea ee 2 1502 66 
Slate, shelly blue... si = 8 1510 74 
Sandstone, yellowish-grey, fine 
“boulder” ... oe ao te te 1524 88 
Slate, blue is ma eo Ze 6 1530 94 
Sandstone, grey (‘‘ stray 3rd”) 16 1546 110 
Third Sand. 
Pebbly sandstone “ ae 
Sandstone, white... i as 20 1566 130 
+“ grey and hard ... Es 
Slate, shaly dark blue .. 40 1606 170 
Fourth Sand. 
Sandstone, dark, ‘‘clover seed 
bble “95 1631 195 


Sandstone, fine white ae 
good white pebble 
Oil. 

Notes.—Drilled dry, cased at 643 ft., very little salt 
water below casing; gas at 1190 ft., half sufficient to fire 
boiler with while drilling, but gave out in three or four 
days; about same amount of gas was found in 2nd sand, 
very little oil in 3rd sand, the hole filled up with oil to 
300 ft. or 400 ft. from top of 4th sand, and flowed when 
drilled a few feet deeper. No red rock found in drilling, 
best daily production forty barrels. 

The cost of drilling a well differs according to the 
manner in which it is contracted for. If the driller has to 
find all tools and deliver the well flowing, he gets about 
3 dols. = 12s. a foot, andthe maximum depth yet reached 
has been 2200 ft. without finding oil. If, on the other 
hand, the tools and materials are found for the drillers, it 
may be done for about half, or 6s. a foot. 


Previous to the discovery of such abundant cil wells 
in Butler County, the great excitement around Pittsburg 
was (and indeed still is) the boring for ‘‘ gas wells.” The 
importance attached to these may be gathered from the 
fact that owing to the recent introduction of natural gas 
for the boilers, and bloom heating furnaces at Carnegie 
Works, at Bessemer, over 250 men stokers and helpers 
have been discharged, and the change is so marked by 
the absence of smoke and incumbrance by coal, &c., and 
so appreciated by the managers, that it has been decided 
to apply it to all their furnaces where, heretofore, coal had 
been used. Its adoption at these works did not appear to 
me to be so economically carried out as at others r visited 
in the city of Pittsburg itself. At Bessemer the pressure 
was 60 lb tothe a inch at the nozzles where the gas 
is introduced under the boilers, and 2 lb. only at the 
heating furnaces. This difference is no doubt due to the 
fact that at the latter there are regenerative chambers on 
the Siemens principle, and these had previously existed. 
But at the bvilers the old firegrates, pure and simple, 
were left and the gas jets introduced through the old fire- 
doors, with cold air. The gas enters through a } in. aper- 
ture, and the pipe is surrounded by a 3 in. tuyere perfo- 
rated at the sides, through which a current of air passes 
by natural draught and mixes with the gas in the propor- 
tion of about 15 of the former to 1 of the latter. 

At two other works I saw a more economical applica- 
tion of natural gas as steam fuel. The pressure indicate: 
by the mercury gauge was not over 6 0z.,and the result 
even more satisfactory than at Bessemer. The gas was 
led to the front of the boiler in a 3 in. pipe (from a6 in. 
main), and from this four} in. pipes were taken at right 
angles and introduced under the old firegrate level, where 
the gas mingled with highly heated air derived from a 
series of flues heated by the waste. This heated air was 
only allowed to mingle with the gas at the proper point 
for ignition, and in the proportion suitable for complete 
combustion. 

I also saw it applied to glass melting furnaces and 
others with the most satisfactory results. The prices 
charged for the gas, which is a light carburretted hydro- 
gen, or marsh gas, 1s 30 cents, or 1s. 3d. per 1000 cubic 
feet, and at this rate I was assured a very great economy 
over coal would be realised. It is now brought to the city 
by pipes 8 in. and 6 in. in diameter of wrought iron } in. 
thick, lap-welded with screw joints ; the thread is slightly 
bevelled and the pipes are tested up to 500 lb. burstin 
pressure. These are laid about 3 ft. deepin the streets an 
some extend from a distance of 18 miles. The pressure 
at the wells varies from 210 lb, to 100 lb. to the square 





inch, and it is calculated that a loss of 4lb. per mile is 
due to friction.* 

Within a short time it is expected that this will be 
exclusively used as fuel in the great majority of works in 
and around Pittsburg, and to a great extent for domestic 
heating so soon as the municipal authorities shall have 
authorised its introduction to the heart of the city, under 
such restrictions and regulations as to pressure and distri- 
bution as will guarantee the public against accident. The 
pipes are being laid down all over the place, and the 
utmost activity reigns amongst the rival companies who 
have secured rights, and more important still, a good 
supply from their wells. For domestic uses it is proposed 
to charge 5s. the 1000 cubic feet, 20 per cent. dearer than 
ordinary illuminating gas, but the caloric power of the 
well gas is far more intense. For illuminating purposes 
it is not suitable in its natural condition, but by passing it 
through heavy hydro-carbon oils (such as heavy petroleum) 
in a very fine state of division to avoid clogging up the pipes, 
it would be superior in candle power to the ordinary coal 


aS. 
" Although the question of utilising natural gas as fuel 
can have but a meagre interest for our English manu- 
facturers, it may become of the highest importance to 
some,Continental countries. In Asiatic Russia the supply 
is practically inexhaustible. The ‘‘ eternal fires” of Bakou 
on the Caspian may soon be devoted to the more useful 
and practical purposes of iron and steel manufacture than 
that which for centuries and ages they have served—as 
emblems of worship for Oriental fanatics. In Transylvania 
and in Italy it is found in considerable abundance. Still 
nearer home, in France, near Grenoble, I am credibly 
informed a most important well exists, which, according 
to well-authenticated records, has been flaming since the 
time of Julius Cesar. This is well known as the 
“© Fontaine Ardente” of the Gauls, and it is only within 
the last few months that an able French engineer, who 
had previously visited America, has commenced works 
there with the object of utilising the gas for industrial 
urposes. He was drilling on the spot when I left Europe 

t September, and, I presume, ere this will have 
augmented the supply and probably have discovered 
either coal or petroleum, or perhaps both, to reward him 
for his spirit of enterprise and conviction. 

As regards its qualities as a fuel for open-hearth steel 
making, I can scarcely give you a better proof of its ex- 
cellence than the fact that at Pittsburg a well-known 
maker has been using it for some time with this result— 
that, notwithstanding it costs him 4s. 74d. to produce 
with natural gas that which he formerly did with other 
fuel at an expenditure of only 2s., he declares the product 
to be so superior in quality as to warrant his continuing 
and adapting his entire plant permanently to the use of 
this fuel. 

At Bradford, Franklin, and Oil City, the use of 
natural gas has now become almost exclusive, and the 
only thing left to be desired and hoped for is that the 
supply may never grow less. 

Yours obediently, 
T. J. RicaARDE-SEAVER. 








THE PHYSICAL SOCIETY. 

DEcEMBER 13th, Professor’Guthrie, President, in the 
chair. The following communications were read: ‘* On 
the Effect of an Electrical Current on the Rate of Thinning 
of a Liquid Film,” by Professor A. W. Reinold, F.R.S., 
and A. W. Riicker, F.R.S., read by Professor Reinold. 
In 1877 the authors communicated to the Royal Society 
an account of some experiments upon the electrical resis- 
tance of liquid films. The results then obtained showed 
that there was some disturbing influence present, and 
the authors now find this to be the action of the current 
upon the film itself. The films experimented on were, as 
in the original experiments, cylindrical and vertical, 
formed upon the co-axial platinum rings which are the 
electrodes, by which an electric current can enter and 
leave the film. The mode of formation of these tilms and 
the precautions necessary to keep them from gaining or 
losing moisture by condensation or evaporation, have been 
already described before the Royal Society (Phil. Trans., 
1881, Part II.) 

When such a film just formed is left to itself, it shows 
a set of colours of different orders arranged in horizontal 
bands; as it thins under the action of gravity these bands 
gradually broaden out and descend, a black band soon 
appears at the top which likewise extends downward. If 
a current is now passed downwards through the film the 
motion of the colour bands is accelerated, showing that 
the effect of the current is to assist gravity in thinning the 
film, the black band, however, becomes in part or entirely 


d| white. This upon examination is found to be due to the 


following action ; the film is not directly dependent upon 
the upper ring, but is attached to it by a comparatively 
thick mass of liquid. The action of the current is to 
transfer liquid in its own direction, thus like gravit; 
thinning the film; the mass of liquid, however, on whic 
the film hangs by this same action, is forced down into the 
black portion which omeneany becomes white. If the 
current be passed upwards the reverse effects occur ; 
the downward motion of the bands is retarded, or, with a 
strong current, reversed. The explanation is By 
the same as before ; the liquid is transferred along the 
film in the direction of the positive current ; it sometimes 
collects in the form of pendent drops attached to the upper 
ring, these increase in size and stream down the sides of 
the film. Professor Reinold then formed a plane film 
between two horizontal wires, the film was illuminated by 
the limelight and its image projected upon a screen, the 
motion of the bands of colour in the direction of the 
current produced by fifty Groves cells was clearly shown. 

* One company contemplates laying a 10 in. pipe line 
from wells 20 miles distant. The 8 in. pipe delivered on 
the cars cost 4s, a foot, 
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In a discussion which followed upon the transference of 
matter with the current, Professor Ayrton described some 
experiments recently made by Professor Perry and him- 
self, which showed that certain metals were carried 
through mercury in the direction of the current. Mr. 
Boys remarked upon the apparent inertia of the film ; the 
current seemed to require time to develop its action, no 
motion of the colour rings being visible for some seconds 
after making the circuit. 

Dr. Stone exhibited a tuning-fork interrupter com- 
mutator. Thisis an instrument for reversing an electric 
current through a circuit a given number of times per 
second. From the free end of a spring, kept vibrating in 
unison with an electrically maintained fork by an electro- 
magnet in the circuit of the fork, acting upon an iron 
armature attached to the spring, project two small alumi- 
nium plates, side by side, but insulated by ebonite from 
the spring and from each other. These are connected by 
fine wires, which do not interfere with the vibration of the 
spring, to screws upon the base of the instrument to which 
the peles of a battery are joined. The motion of each 
plate is arrested upwards and downwards by aluminium 
stops, so that there are four such stops arranged at the 
corners of a rectangle. They are connected in_ pairs, 
diagonally, and each pair is in communication with one 
end of the external circuit. Thus, when the spring is up 
the current flows to the aluminium plates, and is trans- 
mitted through the circuit in one direction, when the 
spring, is down it flows by the lower stops in the opposite 
direction. The electromotive force is thus reversed in 
the circuit twice as many times as the fork vibrates per 
second. 

Mr. Lewis Wright exhibited his new oxy-hydrogen 
lantern microscope ; details of this instrument will shortly 
be published. Geological, medical, and biological speci- 
mens were exhibited upon the screen with great distinct- 
ness, the definition being singularly perfect under the 
high est powers. 








NOTES FROM THE SOUTH-WEST. 

Gloucester Wagon Company (Limited).—In consequence 
of failing health, Mr. I. Slater has resigned the oftice of 
general manager of this company, and his son, Mr. A. 
Slater, has been appointed by the directors to succeed 
him. The change will come into effect on March 1, when 
Mr. Slater will have held the managership for twenty-five 
years. 

Treherbert.—All thecollieries in this part of the Rhondda 
are working regularly. In most of them the men are 
working full time. The owners of Tylacoch Colliery, 
Messrs. Thomas and Evans, succeeded last week in fill- 
ing several wagons of the celebrated Abergorki seam 
from their new level at Nanterys. 


Welsh Harbour Accommodation.—A Committee of the 
House of Committee appointed to inquire into harbour 
accommodation on the coasts of the United Kingdom, ob- 
serves in its report just issued: ‘‘ As to the portion of 
our coast between Land’s End and the Welsh coast, in- 
cluding the whole of the Bristol Channel works at St. 
Ives ata cost of 400,000/., at Lundy Island, at a large 
but indefinite cost, perhaps 1,500,000/. ; at the Mum- 
bles, at a cost of 750,000/., of which the Government 
is to be asked to contribute 420,000/., have all been 
pressed upon your committee as suitable for the re- 
quirements for this district. Your committee will not 
attempt to determine between the relative advantages of 
these several sites, but the general tenor of the evidence 
is of a character to show that at one of these places a 
harbour should be constructed without further delay. 


The Tin-Plate Trade.—Prices are still low, but the 
general demand is stated to be increasing. Stocks continue 
moderate. 


Swiss Sanitation.—Mr. E. F. Woodward, sanitary 
surveyor and engineer of Southwell-street, Bristol, is at 
present engaged in carrying out a contract for draining 
the Belle Vue, Weggis, Switzerland, and fitting it with 
improved sanitary appliances. Mr. Woodward has intro- 
duced into the sanitary arrangements of the hotel, all the 
improvements suggested and approved by the committees 
of the Health Exhibition, and they are said to work per- 
fectly. The work is being carried out from Mr. Wood- 
ward’s own plans, and he has sent from England all the 
apparatus, which include a double ventilating system to 
prevent syphonage. With this system there is no possi- 
bility of an escape of sewer gas. The drainage system 
includes the utilisation of the overflow from the cesspools 
for fertilising purposes. 


Exportation of Coal from Bristol.—On Wednesday a 
number of influential colliery proprietors of the district 
met the export committee of the Bristol Incorporated 
Chamber of Commerce and Shipping, when several im- 
portant matters affecting the interests of local collieries 
were considered. 

Colliern Strike at Neath. —On Saturday a general meet- 
ing of colliers was held at Neath. The meeting was con- 
vened by circular for the purpose of taking into considera- 
tion a strike at the New Forest Colliery, Neath. The 
meeting adopted a resolution expressing its regret that 
the employers had refused to allow the question in 
dispute to be settled by arbitration, and pledging itself to 
support the men. 

A Railway Closed and Reopened.—The Maenclochog 
Railway, owned by Mr. Cooper (of London and Liver- 
pool), and running from the Clynderwen Station on the 
Great Western Railway to Rosebush, at the base of the 
Precelly Mountains, was reopened for passenger and 
goods traffic on Monday. 


Newport.—During the past week there has been scarcely 
any change in steam coal; the foreign clearances have, 





however, been good. In the manufactured iron and 
kindred trades, business continues dull. Last week’s 
clearances of iron were: To Buenos Ayres, 700 tons ; 
Port Moody, 2200 tons; and Singapore, 930 tons. Coal 
was cleared to the extent of 56,996 tons. From Bilbao 
there arrived 6830 tons of iron ore. 


Pontypridd, Caerphilly, and Newport Railway.—A pro- 
posed deviation, for which the company is soliciting an 
extension of its Parliamentary powers, will run, in a 
parallel direction to the Rhymney, to the south-east of the 
Machen Tin Works, crossing the river, and joining the 
Brecon and Merthyr Railway at a point near the Machen 
Lime Kilns. The construction of this extension is ex- 
pected to extend over two years. 

Shot Firing in Mines.—The Home Secretary has given 
instructions for the issue of a test summons with regard 
to shot firing in mines. The proceedings are to be taken 
against the proprietors of the Ynisher Colliery. Mr. T. 
Williams, solicitor, Merthyr, has received instructions to 
prosecute. 


Cardiff.—A quiet tone has prevailed in steam coal ; this 
willin a great measure account for a further falling off in 
clearances. Contracts have been let for the Austrian 
Lloyd’s ; a portion of these contracts have been secured 
by the Powell Duffryn Company, Messrs. Nixon, Taylor, 
and Cory, and the National Steam Coal Company. A 
contract has also been secured by the Glamorgan Steam 
Coal Company for the requirements of the Admiralty at 
Malta. The small steam coal market is easier. The 
house coal market maintains a fairly good tone. Last 
week’s clearances comprised 96,978 tons of coal, 558 tons 
of iron, 726 tons of patent fuel, and 1000 tons of coke. 
From Bilbao there arrived 4723 tons of iron ore, and 
558 tons came to hand from other sources. 


FOREIGN AND COLONIAL NOTES. 

Tasmania.—Tasmanian statisties show that the esti- 
mated population on December 31, 1883, was 126,220, or 
4741 more than at the close of the preceding year. ‘There 
are 1674 miles of railway open in the colony, and 222 miles 
in course of construction. The receipts of the railway 
department exceeded the working expenses last year by 
7583/. 

Water Conservation in New South Wales.—A New 
South Wales Commission on Water Conservation has 
decided to communicate with the Secretary of State for 
the Colonies, through his Excellency the Governor, for 
the purpose of obtaining from the Governments of Great 
Britain, France, Spain, Italy, the United States, and 
Canada, full information respecting the works constructed 
in those countries for the storage and distribution of 
water. 


An Early Australian Locomotive.—The first passenger 
locomotive landed in Australia is now deposited in the 
Technological Museum, at the Sydney Domain. It 
reached Sydney January !13, 1855, and during its career 
ran 383,636 miles. It was made by Messrs, R. Stephenson 
and Co., Newcastle-on-Tyne. 


Melbourne Harbour Trust.—The Melbourne Harbour 
Trust proposes to construct a swinging basin wharf 1174 ft. 
in length, 400 ft. of which is designed as a low-level wharf, 
to be used for landing heavy log timber. The estimated 
cost is 23,0007. 


Water Supply of Melbourne.—In order that the water 
supply of Melbourne may keep pace with the growth of 
population, it has been decided to divert the water of the 
Silver Creek, and three of its tributaries, into the Wallaby 
Creek. Tenders have been called for the construction of 
an aqueduct 9? miles long to connect the two creeks, and 
the lowest of them, amounting to 56,390/., has been pro- 
visionally accepted. The work will employ several hun- 
dred men, and the contract time is eighteen months. With 
the water of the two creeks running into the Yan Yean 
reservoir it is expected that the wants of the Victorian 
metropolis will be provided for for some years to come. 


Wood Paving at Sydney.—Representations have been 
made to the New South Wales Government that the de- 
terioration and decomposition said to be inevitable in the 
wood pavements, which are now being laid down in the 
principal streets of Sydney, will render their use dan- 
gerous to public health. The Government have appointed 
a board to take evidence on the subject. 


West Indian Telegraphy.—Satisfactory progress has 
been made with the restoration of the original Jamaica 
and Porto Rico cable. At the last dates the repairs had 
been completed to within thirty miles of Jamaica. The 
repairing operations have been tedious and costly, in con- 
sequence of the great depth of water and the nature of the 
sea-bottom. 


Arlberg Railway.—A heavy traffic is already passing 
over the Arlberg Railway, and a second line of rails is 
about to be laid. The rolling stock at work upon the line 
has also been found to be insufficient. 


The Panama Canal.—The quantity of earth excavated 
in connection with the Panama Canal in September, was 
6,000,000 cubic metres. The aggregate extraction effected 
was thus carried to 8,465,600 cubic metres. A large 
quantity of additional machinery has been received, and 
the excavation is now expected to proceed more rapidly. 


Steel Rails in France.—The Northern of France Railway 
Company has concluded a contract with the Aire Com- 
vany, in the Pas-de-Calais, for 30,000 tons of steel rails, 
The contract price is 5/. 16s. per ton. Deliveries are to be 
made during 1886, 1887, and 1888, 

Russian Mechanical Industry.—With the view of en- 
couraging the manufacture of locomotives and railway 
rolling stock in Russia, the Russian Government has 





given the following sums in bounties or premiums during 
the last five years : 1880, 2,929,051 roubles ; 1881, 2,039,515 
roubles ; 1882, 1,034,783 roubles ; 1883, 748,487 roubles ; 
and 1884, 1,950,600 roubles. The aggregate premiums 
for the five years amount, it will be seen, to 8,700,000 
roubles. 


Gas in Paris.—In the first eight months of this year the 
Parisian Company for Lighting and Heating by Gas ac- 
quired a revenue of 1,756,278/., showing an increase of 
5.14 per cent., as compared with the corresponding period 
of 1883. 

Baldwin Locomotives. —The Baldwin Locomotive Works, 
Philadelphia, have completed an order for 20 freight 
engines to go to New South Wales. Orders for heavy 
freight engines for the Missouri Pacific and the Wabash, 
St. Louis, and Pacific Railroads are now in progress. 

Railways in Europe.—It is computed that there were 
52,000 locomotives upon the railways of Europe in 1882, 
The number of passengers carried during the year was 
1,371,000,000, while the aggregate weight of goods carried 
was 715,000,000 tons. 

The United States Navy.—The United States steel 
cruiser Atlanta, has been launched at Roach’s shipyard, 
Chester, Pennsylvania, The Atlanta has a length of 
270 ft., 42 ft. beam, 17 ft. draught, and a displacement of 
3000 tons. Her armament will consist of two 8 in. and 
six 6 in. breechloading rifles. Outside the forward port 
angle an 8 in. long rifled gun will be mounted en barbette, 
3 ft. high, built of 2in. steel plates. Within the super- 
structure formed by the removal of the poop and fore- 
castle to the centre of the ship six 6in. breechloading 
rifles will be mounted. The crews of the 6 in. guns are 
protected from the fire of machine guns from an enemy’s 
tops, and the guns cannot be fouled or disabled by falling 
spars and rigging. The 8 in. guns will carry an armoured 
mantlet as protection against machine-gun fire. The 
Atlanta will be barque-rigged, with a spread of 10,400 
square feet of canvas. The indicated horse-power is 3509, 
the engine driving a screw 17 ft. in diameter with 20 ft. 
pitch, giving a sea speed of thirteen knots per hour. 
‘The contract price for hull and fittings, exclusive of 
masts, spars, rigging, sails, boats, &c., was 618,000 dols. 

The Ironclads of Europe.—The effective armoured fleets 
of the leading naval powers of Europe are summarised as 
follows: England, 329,520 tons; France, 201,789 tons ; 
Germany, 74,007 tons; Austria, 63,110 tons; Russia, 
83,621 tons ; Italy, 59,905 tons, 

German Coal in Italy.—It appears that in August Ger- 
many exported 5470 tans of coal to Italy. The correspond- 
ing movementin August, 1883, was 5160 tons. 


Pig in Germany.—The production of pig iron in Ger- 
many in August was 306,886 tons, as compared with 
283,558 tons in August, 1883. The aggregate production 
in the first eight months of this year was 2,384,623 tons, 
as compared with 2,235,872 tons in the corresponding 
period of 1888. 


Timaru.—The Timaru Harbour Board has instructed 
its engineer to report on the feasibility and probable cost 
of constructing an open tidal jetty 1000 ft. long by 50 ft. 
wide, to run from the shore parallel with the wharf. This 
is intended to invite a direct steamer trade. 


Railway Compensation in New South Wales.—An action 
has been brought in the Supreme Court of New South 
Wales by Mr. E. H. Belisario, against the Commissioner 
of Railways, to recover compensation for serious injuries 
received on the South Creek Railway Station, owing to 
the negligence of the New South Wales Railway Depart- 
ment in not having the railway yard properly lighted. A 
verdict was given for the plaintiff, damages 4000/. 


Water Conservation in South Australia.—An interesting 
return has been laid before the South Australian House 
of Assembly, showing the cost of excavating reservoirs 
and dams during 1883 and up to July of the present year. 
We gather from the return that 11,845/. 14s. 1d. has been 
spent in excavating reservoirs and improving the basin 
of Lake Edith and the watercourse of the Clayton. 
As a result of this work, which was performed by 
Government parties under the control of the Water Con- 
servation Department, 625,000,000 gallons of water may 
be stored. On works done by contract 38,4437. 16s. 2d. 
has been expended in excavating reservoirs at twenty-five 
separate places, as a result of which 52,625,000 gallons of 
water my be stored. 

The Darling.—A movement has been inaugurated with 
the view of forming a company to make the Darling per- 
manently navigable all the year round. The cost of the 
work is 310,000/. 

Railways in New South Wales.—The gross earnings of 
the railways of New South Wales in 1883 amounted to 
1,931,464/., less working expenses, 1,177,788/., leaving the 
net earnings at 753,676/. The Government propose to ex- 
tend the railway into Sydney, from the present terminus at 
Redfern to Fort Macquarie at Circular Quay, going partly 
underground. The estimated cost of this work is 450,000/. 
They also propose to rescind the resolution for the line to 
Parkes vid Molong, and to substitute a line to Forbes vid 
Cudal. Other lines are proposed from Perth to Rockley, 
from Mudgee to Walgett, vid Coonamble, 211 miles, at a 
cost of 1,379,000/. ; from Inverell to Glen Innes, 45 miles, 
at a cost of 575,000/.; from South Grafton to Glen 
Innes, 103 miles, from Grafton to the Tweed, from 
Muswell Knook to Cassillis, from Tarago to Braidwood, 
from Gundagai to Tumut, from Kiama to Jervis Bay, 
from Goulburn to Crookwell, from Galong to Burrowa, 
from Wagga to Tumberumba, from Tenterfield to the 
Queensland border, from Bowral to Robertson, and 528 
miles of light railways, including those from Forbes to 
Wilcannia, from Nyngan to Cobar, from Narribri to 
Moree, and from Culcairn to Corowa, 
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‘* ENGINEERING” ILLUSTRATED PATENT 
RECORD. 
Compitep By W. LLOYD WISE, 


SELECTED ABSTRACTS OF RECENT SPECIFICATIONS PUBLISHED 
UNDER THE ACT OF 1883. 


The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&e., of the Communicators are given in italics, 

ies of Specifications may be obtained at 38, Cursitor-street, 
hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed toH. R&AvER Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


MACHINE TOOLS. 


719. J. Harper, Aberdeen. Slotting or Keyseating 
Machines. (6d. 5 Figs.) January 5, 1884.—The tool is pivotted 
in its holder, and is free to turn in the cutting plane only. The 
end of the tool is guided by a carriage travelling in slides and ad- 
vanced by any suitable mechanism. (Accepted October 28, 1884). 


2832. J. Craven, Leeds, and G. B. Wood, Sheffield. 
Machinery for Cutting, Grooving, and Shaping Metal. 
(6d. 5 Figs.) February 6, 1884.—These operations are performed 
by means of revolving cutters preferably built up in sections, and 
mounted in an overhanging position on a mandrel carried by a 
sliding headstock capable of travelling automatically over the 
object under treatment which is fixed to a suitable bed or table. 
Referring to the illustrations, the bed or gantry d carrying the 
headstock is mounted between the standards ¢ so as to be 
capable of turning about the axis of the driving shaft e, this 
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motion being effected by means of the shaft f, gearing 9, shaft h, 
gearing i, and worms j, taking into toothed segments k on the 
uprights c. The driving shaft e operates a wormwheel on a 
countershaft geared with the cutter mandrel. The headstock 
slides automatically on the underside of the bed d by means of a 
worm von the shaft e, driving a wheel on the shaft x, operating 
through change gearing the screw ¢. In a modification the bed d 
is mounted directly upon the bed supporting the object, and can- 
not be swivelled. An emery wheel mounted on a slide and arranged 
to be driven by any convenient motor, may be employed for 
sharpening the cutters. (Sealed December 9, 1884). 


12,412. S. P. Wilding, London. (//. Wohlenberg, Ha- 
nover). Lathes. (6d. 4 Figs.) September 15, 1884.—This re- 
lates to screw-cutting lathes, and consists in so transmitting the 
motion of the halves of the leading screw nut when opened or 
closed to the saddle spindle, saddle and tool rest, that when the 
halves are opened the tool is withdrawn from the thread, and 
when closed is again inserted ; the opening and closing of the 
halves of the nut is effected by a right and left-handed screw. A 
block connected by a pin with one or other of the half-nuts, ac- 
cording as a male or female screw is to be cut, transmits the 
motion of the half-nut to a sliding block, and so to the saddle 
spindle and tool rest. (Accepted October 17, 1884). 


ROLLING, FORGING, &c., MACHINES. 


1635. R. Storey, Darlington, Bending Rods, Bars, 
Sheets, &c., of Metal. (6d. 1 Fig.) January 17, 1884.— 
The machines are constructed with three rolls, one or two of 
which are mounted in bearings travelling in suitable guides and 
operated by screws for adjustment. Wormwheels fixed on the 





axes of the rolls gear into worms on thedriving shaft. (Accepted 
October 31, 1884). 
G. Legge, Warrington. Rolling Mills, [é6d. 


1660, 

9 Figs.) January 18, 1884.—A single train of rolls or single trains 
of rolls are employed in combination with automatic tubes, 
guides, or channels for conveying the metal operated upon from 
one set of rolls to the succeeding set. A tube or guide conveys 
the bar from the first pair of rolls to the second pair from 
which it passes by guides to the third pair. It is then taken 
by the attendant, and again passed through the second and 
third pairs, and also through the fourth pair, and so on through 
the required number of rolls. (Accepted November 14, 1884). 


2288. C. Wickstead, Kettering. Bending Angle 
Iron, &c. [6d. 1 Fig.) January 28, 1884.—This refers to 
Specification 2791 of 1883. When bending an internal ring, an addi- 
tional working face bearing upon the inside face of the angle iron 
is placed upon the extended boss of the roll. The inside roll is 
formed in such a manner that its position can be regulated. A 
set screw is inserted through the closed end of the extended boss 
of the roll so as to bear against or enter the ,end of the shaft, 
and so regulate the position of the roll. Slight modifications are 
reel for bending outside rings. (Accepted November 7, 

884), 


2395, E. A. Lee, Newport. Manufacture of Wrought 
Metal Nails. [6d. 2 Figs.) January 30, 1884.—The nail rod 
is fed into the machine and passes between shaping rollers from 
which a nail blank is taken bya pair of reciprocating slides or 
dies which hold the blank whilst it passes between a pair of finish- 
ing segmental dies or rollers. The series of slides, dies, and 
rollers are so arranged and actuated that the reciprocating slides 
or dies hold the blank as its leaves the finishing rollers witha 
short length projecting from them. The blank is then held by 
another pair of dies which hold it firmly whilst the header comes 





into operation and thus completes the nail before it leaves the 
machine. The header and holding dies or slides are actuated by 
cams or eccentrics, (Accepted November 7, 1884), 


2552. S. Fox, Leeds. Manufacture of Metallic 
Tubes. (6d. 13 Figs.) February 1, 1884.—A metallic plate 
after being heated to the required degree is shaped to the form 
of acup or dish by placing it upon and forcing it through a cir- 
cular Vie, and afterwards it is repeatedly heated and drawn or 
pressed successively through each of a series of dies of suitable 
form and size, and subsequently it is gradually reduced in 
diameter and elongated. A small portion of the end is then 
turned over to form a flange for resting upon the dies in the 
succeeding operations, and to prevent the partially formed tube 
being drawn through the dies whilst being further elongated, 
after which a hole is formed in the closed end of the tube, which 
after reheating is placed in a die and a punch or mandrel 
passed entirely through and the flange removed. The tubes may 
be afterwards corrugated. (Accepted November 7, 1884). 


6521. H. Sa. Los any los, Cal., and J. S. 
Follansbee, Bridgeport, Con., U.S.A. Manufacture 
of Wire Nails. [6d. 18 Figs.) April 18, 1884.—A cam on 
the main shaft operates an oscillating lever and clamp which 
feeds the wire into the machine, the lever having an adjust- 
able fulcrum, so that the length of wire can be regulated. 
The end of the wire is then gripped by a system of clamps 
operated from the main shaft, and also from a countershaft driven 
by crank plates and connecting-rod from the main shaft. The end 
of the wire to form the nail pointis grasped by cutting or pointing 
dies, which after cutting and forming the point hold it firmly in 
position, while the forward end is operated upon by a header 
which presses that portion of the wire outside the clamping device 
and forms the head. The cutting or pointing dies are also operated 
from the main and countershaft, and slide vertically in supporting 
guides. The heading device is adjustably attached to a slide 
working in guideg and operated by a triplex acting adjustable 
system of levers operated by an eccentric or cam on the main shaft. 
The nail is finajly thrown out from the machine by a spring or 
springs. (Accepted November 14, 1884). 


12,141. V. Daelen, Berlin. Machine for Rolling 
Wrought-Iron or Steel Cylinders. [6d. 15 Figs.j Sep- 
tember 8, 1884.—The machine comprises a long roll adapted to be 
passed through the cylinder, and to carry or support it and a 
short roll acting from the outside on the cylinder and provided 
with means for being pressed against the same and moved length- 
wise to and fro during the rolling operation. Referring to the 
illustrations, the long roll A is carried at one end in the two bear- 
ings band c having a common foot-plate arranged to slide in guides 
M, and operated by a chain passing over sprocket wheels. Atits 
other end the roll A is supported in the fixed bearing, the 
journal projecting beyond the bearing, and being formed with 
a conical part on which fits the sleeve for connecting it to the 
driving shaft, grooves on the one part engaging with feathers 
on the other. The roll is shown hollow through which water 
may be passed. The short roll Bis carried by bearings D having 
a common foot-plate pivotted to a box E by means of a pin 





which is vertical to the axis of the roll, is in the central transverse 
plane of the roll, and is rearward of the roll, so that the roll tends 
to assume a position parallel to A. The box E is carried by 
trunnions in brasses F mounted in the carriage C C so as to be 
vertically movable therein, the brasses being supported by springs 
and pressed down by wedges. The box E carries a frame I sup- 
porting plates turning on pivots and carrying the guide rolls 
which are adjustable vertically independently of the roll B. 
The carriage C is slowly moved to and fro during the rolling 
operation by means ofa rack attached tothe carriage and operated 
by gearing in one direction or the other through the sliding 
clutch Q. The cylinders are guided endwise by flanged rolls T 
carried by axlesin the arms of a slide guided vertically on a 
hanging carriage, and sliding on guides. If the cylinders to be 
rolled have portions of conical or curved form, the box E is 
automatically adjusted so that the rolls B and the guide rolls 
always act vertically against the roll A which corresponds in form 
to the cylinder to be rolled. A modification is described in which 
the rod A is vertical. (Accepted October 10, 1884). 


13,302. W.R. Lake, London. (H. A. Harvey, Orange, 
N.J., U.S.A.) Manufacture of Wood Screws. [6d. 7 
Figs.) October 7, 1884.—This relates to machines for forming screw 
threads upon blanks by rolling, and comprises a rotating cylin- 
drical die and a stationary curved die employed for progressively 
forming the helical threads upon the blanks which are caused 
to roll round the concave face of the stationary die by the im- 
pingement upon them of the periphery of the rotating die. The 
rotating die has formed upon its periphery a series of inclined 
parallel ribs which have the shape of Y threads for portions of 
their lengths, and are taen transferred into truncated threads, 
having their faces gradually and progressively increased in width 
from the point where they begin to take the truncated shape to 
the point where the truncated shape terminates and the Y shape 
begins, Means are provided for gauging the position of the 
pointed ends of the blanks in the act of feeding them to the dies. 
(Accepted November 14, 1884). 


GRINDING, CRUSHING, &c., MACHINES. 


10,595. J. and W. J. Woods, London. Grindin 
Plates or Faces for Mills. [4d. 4 Figs.] July 25, 1984. 
The plates are made of metal, the form of the rib being such that 
the grain entering between the plates from the centre where it is 
first broken (the bran coming off in large pieces) passes to the 
centre, being gradually reduced until it finally becomes flour, 
which may be made very fine if desired by the outer edges. The 
leaders extend from the eye or inner portion where they are cut 





deeper to the periphery, the second furrows extending from the 
periphery to the leadersor eye. (Sealed October 28, 1884). 


PILE DRIVER. 

68. A.G. Kimberly, London. Steam Pile Driving 
Apparatus. (4d. 1 Fig.) January 1, 1884.—The apparatus 
rests on and is supported by the pile it is driving. The weight 
or rammer is raised by means of a piston working in a steam 
cylinder, and permanently or temporarily connected to the 
rammer. The piston, when it is raised in position, operates a 
tappet, closing the steam inlet and exhausting the steam from the 
under side of the piston to the upper side of a larger piston work- 
ing in an enlargement of the cylinder. This lower cylinder is pro- 
vided with openings for the escape of steam before the rammer 
comes in contact with the pile. The speed of the rammer is thus 
increased or accelerated at the commencement of its stroke. 
(Accepted October 21, 1884). 


DREDGING APPARATUS. 

781. J. Welman, Poole, Dorset. Dredging Ma- 
chinery. [6d. 2 Figs.) January 5, 1884.—The material is 
raised by means of a current of water through a pipe connected 
to a pump, and having its lower end lowered into the river or place 
to be dredged. A sleeve or outside casing extends some distance 
below the casing, the annular space formed between the sleeve 
and nozzle directing the current in a downward direction on the 
ground. The sleeve may be provided with a revolving rake driven 
by a screw propeller or turbine, worked by the upward current of 
water caused by the pump, or by other means. (Accepted October 
31, 1884). 


HAND TOOLS. 


1010. H.S. Price and M. Belsham, London, Hand- 
Power Drilling Apparatus. [(6d. 8 Figs.) January 3, 
1884.—The under surface of a collar on the screwed feed spindle 
bears on a surface on the frame, and the upper surface is in- 
clined. A second collar loosely surrounding the feed spindle has 
its under surface inclined and pressed by a spring against the cor- 
responding surface of the first collar. When the drill spindle is 
set in motion it unscrews off the feed spindle until the friction be- 
tween the screw threads is sufficient to turn the feed spindle, and 
thus also the first collar which gradually pushes the second collar 
against the action of the spring, and giving feed to the drill until 
the end of the incline on one collar passes that on the other, when 
the spring forces the second collar back, the feed screw stops its 
rotation and the drill is fed forwards until the resistance is again 
increased. The device for retarding the second collar consists of a 
sleeve in which the second collar is prevented from rotating, and 
which is provided with a conical surface bearing against a similar 
surface on the framing, the sleeve and collar being forced apart by 
the spiral spring. (Accepted October 28, 1884). 


11,098. J. C. Bauer, Brockley, Kent. Pipe Vices. 
[4d, 8 Figs.] August 9, 1884.--This consists of one or more jaws 


pivotted at one end to the body of the vice, and shaped at the 
other end in sucha manner as to form with the fixed jaw a vice 
for holding pipes, &c. ; the space between the movable and fixed 
jaws being diminished as the movable jaws are forced inwards. 
(Accepted October 17, 1884), 


12,319. G. R. Postlethwaite, Birmingham. Drill 
Braces. [td. 10 Figs.) September 12, 1884.—The drill brace 
is rotated by the gripping action of the end of a jointed lever, 
which holds and compels the spindle and its drill to move forward 
with it, and leaves it free on the back motion. Referring to the 
illustrations, the collar » is secured on the spindle a by mears of a 
key asshown. Coupling plates ¢ situated on either side of the 
wo 
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collar b are free to turn on the spindle a, and are connected with 
the lever 9 by an axis h. The platesare secured in position by the 
ring d. The shape of the shank / is clearly shown in Fig. 1, the 
part v being shaped to the periphery of the collar b, and the part 
w being at right angles to lever and a tangent to the collar, and 
serving when moved in the required direction to grip the collar} 
and force it to revolve with it. On the back motion the part v 
slips over the collar. (Accepted October 21, 1884). 


SMALL TOOLS. 
1044, B. W. Blunt, Birmingham. Self- tring 
Chuck, [6d. 3 Figs.) January a” 1884.—Referring to, the 
illustration, the round jaws L slide in inclined holes in the head E 
which is screwed to the shank F. The wedging sleeve G is pro- 
vided with flat hardened steel plates situated at right angles to 
the jaws L and serving to force the jaws inwards. The jaws are 
withdrawn by slides N on the sleeve G. The sleeve is operated 











by a double or right and left-handed nut fitting on screw threads 
formed respectively on the shank F and on the sleeve G. As 
will readily be seen, if the nut is turned so as to move towards 
the jaws the sleeve G will move in the same direction with an 
additional speed depending on the pitch of the threads T. and 
the _ z be a inwards ; on turning the nut in the 
opposite direction the jaws will be w itwards. (Scale 
js ago j drawn outwards. (Scaled 
SHAFT COUPLING. 
10,872. A. M. Clark. London. (7. R. Almond, New 
York, U.S.A.) Shaft Coupling. [Sd. 8 Figs.) Aucust 1 
1884.—This relates toa coupling for shafts hung at any suitable 
angle preferably in the same plane and at right angles to one 
another. The shaft A has a crank a connected by alink b and ball 
joint with the arm d of atube C sliding on a shaft E. Similarly 
the shaft B is connected by a crank e, link 7, and arm 9g to the 
tube C, the construction being similar to that described in Specifi- 
cation 5136 of 1880, The housing D supporting the parts is made 
in two parts, the line of division being in the plane of the two 
shafts, and the upper portion is provided with an outwardly pro- 
jecting flange through which are passed the bolts for uniting the 
housing to the suspension or other plate F, which is preferably 
marked with the angle and direction of the shafts A and B, and 
with the centre line of the shaft E, for convenience in erecting the 
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shafts. The bolts for uniting the housing to the plate F have 
heads fitting in countersunk holesin the plate F, and pass through 
holes in the housing made sufficiently large for horizontal adjust- 
ment. Set screws pass through the flange, and bear against the 
~~ F, and are employed for regulating the vertical position of 

e housing. The two parts are connected by bolts moe | 
through continuous lugs which are grooved, the passages forme 
leading to the interior of the housing so as to convey back any oil 
that tends to escape. A door is provided in the upper part of the 


housing for access to the interior. Any oil escaping is collected in 
cup-like channels. The shafts are supported in extensions which 
alsoserve to sustain on their outer peripheries the pulley G and thus 
the strain of the belt pressure. The inner face of the bearing has 
longitudinal grooves for lubricating the shaft, the oil being pre- 
vented from escaping by an elastic washer, and oil channels convey 
oil from the shaft to the inner hub of the wheel G, oil being pre- 
vented from flying by means of a shield e2 as shown. The oil is 
distributed to the different parts by means of the shield J. 
(Accepted November 4, 1884). 


CHAIN PROPELLER. 


11,669. J.M. Rosse. Tarrytown, New York, U.S.A. 
Chain Sropetiers. (4d. 5 Figs.) August 26, 1884.—The 
chains of rigid links carrying the buckets are connected to flexible 
carriers passing round carrier wheels. The chains of rigid links 
are flexed inwards at the joints near the buckets, and are pro- 
vided with stops to prevent straightening. The buckets enter 
— — the water in an edgewise position. (Sealed November 28, 


MINING TOOLS. 


1351. C. Burnett, Hartlepool. Ww es. 
{8d. 17 Figs.) January 12, 188+.—Rollers are inserted between 
the ordinary wedge and the two parallel bars. The rollers or balls 
may be carried in a frame on the movable bar or wedge. (Accepted 


October 31, 1884). 
1825. T. Hudson and E. Rowe, Darlington, and C. 
Yorks. Apparatus for Getting 
4 Figs.) January 21, 1884.—A 


(6d. 


Heslop, Stanghow, 
Coal, Tronstone, &c. 
wedge-shaped or tapering rod or bar jointed to or formed by a 
continuation of the piston rod of a hydraulic cylinder works be- 
tween two loose segments, which it expands and moves outwards 
as it isdrawn between them. (Accepted November 14, 1884). 


HAULING AND LIFTING MACHINERY. 


252. J. M. Day, W. R. Green, and H. C. Walker, 
London. Lifting or Hoisting Machinery. [6d. 2 Figs.} 
January 1, 1884.—The hauling rope is passed round one or more 
pulleys carried by pended levers cted with the brake in 
such a manner that when the hauling rope is pulled for the pur- 

of lifting or lowering a load, the brake is automatically re- 
ost so long as the power is applied, whilst it is again brought 
(Accepted 





into action wken the power ceases to be «pplied. 
October 17, 1884). 


389. J. M. Day, W. R. Green, H. C. Walker, and 

,London. Lifting or Machinery. 

(6d, 9 Figs.) January 2, 1884.—This relates to the ap tus 

by which the load is automatically held in any position when the 
wer isnot — exerted, the lowering of the load being eff 

o reversing the direction in which the power is applied to raise 

it. A radi 8s between two segments of a ring capable of a 


are constructed with a telescopic frame carrying wheels at each 
end around which the endless chain of buckets Means are 
provided for retarding the travel of and stowing the buckets when 
descending empty. Referring to the illustration, the upper frame 
is secured in the desired ition over the hatchway with the 
delivery shoot at the desired height. A driving from any 
suitable motors is passed round the wheel 2, and the frame 6 is 
lowered until the buckets when passing round the wheels 5 will 


point, when the wheel 8 is checked, the sides of the box, being 
—- from the pulleys 2 and 5, and consequently the doors. 
being free, will open and allow the material to escape. The wheel 
8 is then released, the counterweights raising the box. (Sealed 
November 11, 1884). 


12,110. H. W. Kerle, Sydney, N.S.W. Hydraulic 
Elevators, (6d. 8 Figs.] September 6, 1884.—This relates to 
levators in which the power is communicated to the load to be 





pe | into the grain. During their downward travel the buckets are 
collected one on the other, as shown, the jpile being diminished as 
the frame 6 descends. As shown in the illustration, two spring 
catches te the descent of the buckets which pass the catches 
by the direct pull of the chains. The frame 6 is connected to the 
trunk 1 by rods 8 sliding in guides and an arrangement of lazy 
tongs may be employed to raise and lower it. Other arrange- 
ments are described for retarding the descent of the buckets. (Ac- 
cepted October 28, 1884). 


1305. J.,R.,A,, J. W., andE. F. H. Barnsley, Nether- 
ton, Wore. Double-Chain Guide for Pulley Blocks. 
(4d. 3 Figs.) January 12, 1884.—The chains are Egy by re- 
volving wheels or rollers, grooved, edged, and curved, the curves 
corresponding with the curves of the teeth of the pulley and pass- 
ing closely but freely by such teeth. The groove edge and curve 
of each roller allow only sufficient space for the chain and form a 
guide. (Sealed November 21, 1884). 


2004. A. R. Large, Birkenhead. Shipping and 
Transf &c. (6d. 2 Figs.) January 24, 1884.— 
A hopper in the ship’s side discharging into the hold carries a 
joer ape py K gues frame in which are traverse friction bowls on the 
ends of a extending across the frame. A bucket is suspended 
in a frame on trunnions so as to be capable of being tip when 
the lip of the bucket comes into contact with a catch extending 
from the hopper. When the bucket has been hoisted up to the 
guides, the top of its frame lifts the crossbar which ascends with 
and guides it until the lip of the bucket comes in contact with 
the catch and so tips the contents into the hopper, (Accepted 
November 14, 1884). 


2463. J. Craven, Leeds. Cranes. (6d. 3 Figs.) January 
31, 1884.—This relates to overhead travelling cranes. Anadditional 
system of change gearing is provided so as to admit of accelerating 
or retarding the various movements of the crane according as 
light or heavy objects are to be moved. Referring to the illustra- 
tions, the second motion shaft c runs parallel with the transverse 
gantry a, and drives, by means of bevel wheels d, the additional 























shaft f and the central portion g of a clutch, which is capable of 
being moved endwise upon the shaft f in either direction by means 
of the handwheel A, worm i, toothed segment j, and lever k so as 
to engage with part of a clutch upon either the wheel / or wheel m. 
The wheels / and m gear respectively with wheels n and 0, both 
of which are keyed on a shaft driving a shaft s operating the hoist- 
ing, lowering, and travelling motions. (Sealed December 9, 
1884). 

2804. J.Clayton, Bradford. Apparatus Applicable to 
Hoists for Preventing Accidents. (6d. 1 Fig.) February 6, 
1884.—Centrifugal governors driven from the pinion shaft of' the 
driving gear on any increase of operate a horizontal lever, 
and em ped the lower end of a tumbler bar out of contact with a 
weighted lever, which drops and — a brake and arrests or 
stops the descent of the cage. The brake lever can be raised by a 
cord. (Accepted October 10, 1884). 


10,414. S. Butler, London. Staiths, &c. (8d. 4 Figs.) 
July 21, 1884.—The framework is constructed so as to admit of one 
or more lifts travelling from their lowest to their highest points in 
suitable guides. Preferably two or more wagons are put on inde- 

dent lifts so that they can be tipped together or alternately. 





slight independent movement round a shaft, and loosely sur 
by a fixed ring. The driving pinion is also capable of a similar 
slight independent rotary movement on the shaft, and the radial 
arm fits between two studs projecting from the pinion. When 
the feo turning the pinion ceases, it is pulled back on the shaft 
by the weight, causing the radial bar to be forced out of its radial 
= and expand the two segments which are then firmly held 
y the ring. Slight modifications are described and illustrated. 
(Accepted October 21, 1884), 
W. G. Herbert, Liverpool. Elevators for 


639. 
Grain, &c. (6d. 4 Figs.) January 4, 1884.—The elevators 








The lifts may be worked by one or more hydraulic cylinders 
placed beneath them in a vertical position. Each lift is provided 
with a tilting platform actuated by an —— cylinder beneath 
it. The lifts may, if convenient, be worked by gravity. A stage 
extending along the quay and upon which the wagons are made to 
travel horizontally to the tipping point is provided in connection 
with the staith, and may be lowered or ra by means of racks 
and pinions connected by any suitable means. The wagons are 
received on carriages running on rails to any point, being hauled 
backwards and forwards by means of ro} ing over pulleys 
at each end of the staith. Thecarriages are provided with tipping 
platforms. A box for lowering coal, &c., into the hold of aship, 
and provided with means for discharging the coal, is also de- 
scribed. The box is provided with doors at the side hinged at or 
near the top, and secured by chains passing over pulleys at the 
bottom, secured to the ends of the door, and serving to a the 
box which is provided with a A-shaped bottom, so as to insure 
the discharge of the contents. It will be seen that the greater 
the weight of the material in the box the greater the strain on 
the chains, and consequently the tighter will the doors be held. 
When the chains are relieved from the weight, the doors will open 
and discharge the grain. (Sealed October 24, 1884). 


11,032. [4d. 4 Figs.) August 7, 1884.—In a modification the 
box is suspended by the following arrangement :—Pulleys 1, 2, 
and 5 are secured on the same shaft asa brake-wheel 8, and pulleys 
3, 4, and 6 and a brake-wheel 7 are secured on a second parallel 
shaft. From the pulleys 1 and 6 chains pass to the back of the 
staith, and are connected to a larger and a smaller counterweight re- 
spectively. The box is suspended by two sets of chains; one set 
is connected to the sides of the box, and by a crossbar to chains 

assing round the pulleys 2 and 5; the other set is attached to the 
sorom S of the doors, and round the pulleys 3 and 4. A 
weighted lever pulled up by the crossbar, when allowed to fall, acts 
upon a link and lever and raises a door, closing the mouth of the 
shoot. If the brake-wheel 7, and consequently the pulleys 3 and 4, 
are held, the doors will be secured. When the box is full the 
wheel 7 is released, and it descends until it arrives at the discharge 





lifted through multiplying gear. The illustrations clearly show 
the construction of the apparatus. The operation of the apparatus 
shown in Fig. 2 isas follows : The handwheel being turned until the 
pistons H are in the tion shown, the water under pressure enters 
the valve cylinder F by the middle port and passes by the pipe C to 
the upper end of the cylinder A, forcing the piston B to descend and 
raise the load by means of ro ng over the sheaves S, 
there being free communication from the annular space A2 to the 
tank E by the passage D, valve cylinder F, and passage E". 
To stop the ascent, the water is cut off by means of the upper 

istons H, which are lowered, the water in the annular space 

ing still connected with the tank E. On still further lower- 
ing the pistons H, the pipe C is placed in communication with the 
tank E and the pipe D with the water supply pipe through the 



























































cylinder F, the pressure on the annular piston B raising the ram 
and counterbalance and lowering the cage. On in raising 
the pistons H slightly the pipe D is put in communication with 
the tank E, and the weight of the ram and attachments lifts the 
empty cage, or if the loaded cage were at the top it would be 
lowered. Fig. 2 shows a somewhat similar arrangement in 
which the pressure acts on two supplementary rams instead of the 
annular piston B. If a load is to be raised the pressure is ad- 
mitted to the central or main ram and also on the two supplemen- 
tary rams. If the empty cage is to be raised or counterbalanced, 
the pressure is admitted only to the supplementary rams, and the 
central cylinder is placed in communication with the tank E. To 
lower the cage the three cylinders or the eentral cylinder only, 
according to the weight to be lowered, are put in communication 
with the tank E. Various modifications, in which the main prin- 
ciple of the invention is retained, are illustrated and described. 
(Accepted October 21, 1884). 


PUMPS. 


75. W.H. Thompson, London. Raising and Forc- 
ing Water, &c. [6d. 9 Figs.) January 1, 1884.—This relates 
to a rotary pump. Two hollow trunnions mounted in bearings 
are attached to the centre of a circular case, one trunnion form- 
ing the inlet and the other the outlet, the inlet and outlet 
chambers being provided with valves. The outlet chamber is pro- 
vided with a scoop-shaped diverting door, which is automatically 
opened when the water in the goon has attained a sufficient 
velocity and dive.ts the water from the inlet chamber into the 
exit chamber. The diverting door opens into an annular water 
_ in the inner periphery of the case forming the entrance to 
the exit changber. (Accepted October 21, 1884). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
— with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








TRANSPORT CHARGES INTHE UNITED States.—In 1857, 
the average transportation rate per bushel of wheat from 
Chicago to New York, was vid lake and canal, 26.03 cents. 
The rate has fluctuated from year to year, rising to 
31 cents in 1866, but has poco tended downwards ; 
and in 1884, up to September, it averaged 6.60 cents. 
Lake and rail rates were in 1868, quoted at 29 cents per 
bushel, and have gone down steadily to date, until now 
they average 9.3 cents. Rail rates fell from 42.6 cents 
= bushel in 1868, to 15.5 per bushel in 1884. Taking 
reight charges per ton per mile we find still further 
evidence of great reductions in the cost of transportation. 
The ——_ per ton per mile on fifteen leading rail- 
roads in 1868 was 2.453 cents, but this decreased to 1.055 
per ton per mile in 1883, 
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A Treatise on the Purification of Coal Gas. By R. P. 
Spice. London: E. and F. Spon. 

Tu1s work appears to be mainly a comparison of the 

results obtained by using lied and unlimed coal in 

the manufacture of gas, the object of the author 

being to establish the advantages of Cvooper’s coal- 

liming process. 

The book opens with an historical summary of the 
processes in use for the purification of gas, and the 
author makes use of copious extracts from King’s 
treatise on the subject, and Dr. Odling’s lecture 
before the British Association of Gas Managers on 
June, 1872, with a view of explaining the process 
commonly in use, and of pointing out its difficulties 
and disadvantages. In this process the carbonic 
acid is first removed from the gas by passing it 
through lime purifiers ; this is necessary, not be- 
cause carbonic acid is an obnoxious constituent, 
but because it interferes with the removal of sul- 
phide of carbon. The sulphur compounds are then 
removed in two stages. ‘The gas is passed through 
more lime purifiers, when the sulphuretted hydrogen 
which it contains acts upon the lime, changing it 
into sulphydrated lime, which removes the sulphide 
of carbon by absorption. The remaining sulphu- 
retted hydrogen is then removed by passing the gas 
through purifiers containing oxide of iron. Mr. 
Spice next considers the nuisance caused by the 
necessity for frequently removing the lime from 
the purifiers. He gives at length the evidence taken 
by a Parliamentary Committee with reference to the 
application of two London gas companies for relief 
from the obligation imposed upon them by their 
special Acts, to keep the sulphur compounds down 
toa maximum of twenty grains per 100 ft. This 
evidence establishes three facts: first, that lime 
must be used in the form of sulphide of calcium in 
quantity proportional to the degree of purification 
from sulphur; secondly, that this involves the 
creation of a serious nuisance of noxious vapours 
in the vicinity of the works; thirdly, that the pro- 
cess as at present practised, costs a penny per 
1000 ft. of gas sold. Then we come to an account 
of the advantages claimed for the Cooper process. 
In this process about 4 cwt. of quick lime, slaked 
with about its own weight of water, is added to 
every ton of coal ; and the advantages claimed are, 
an increased yield of ammonia and ammoniacal pro- 
ducts, a diminution of the impurities in the crude 
gas, and an improvement in the resulting coke for 
certain purposes. The author then proceeds to 
analyse the reports of the several gas managers who 
have tried the process, and to compare them with 
the results obtained at Tunbridge Wells. Thus at 
Ipswich the returns from sales of ammonia and pro- 
ducts amounted to 1s. 7d. per ton of coal as against 
2s, 6d. at Tunbridge Wells, therefor Mr. Spice 
argues that there was a loss of 1ld. per ton, which 
would be avoidable by the application of proper 
care and skill. 

In a tabulated statement giving the results 
obtained by thirteen different operators, we find 
that in ten cases an increase in ammoniacal products 
is reported, the increase varying from 30 per cent. 
downwards. The returns as to the item of tar ex- 
hibit great variations; in four cases a gain is 
reported, in four other cases there is no return, 
while two report that no difference was observed, 
and three that there was a loss. From some of the 
experiments a loss of coke is reported, though, as 
Mr. Spice remarks, it is difficult to see how this 
result was arrived at, for the addition of 24 per 
cent. of solid matter to the coal must cause an 
increase in the quantity of coke obtained from it. 
All the operators are agreed that the sulphur com- 
pounds are diminished, the average decrease being 
about one-third. 

In the fourth chapter the author answers several 
objections raised against the process. The first 
objection considered is that of destruction of the 
brickwork in the furnace ; reference is again made 
to the retorts at Tunbridge Wells, and photographs 
of the furnaces are shown to prove that this objec- 
tion does not exist, if the management of the 
furnaces is adapted to the new conditions. The 


expense of liming the coal and the complaint that 
the lime dust injuriously affected the stokers, is next 
dealt with, and it is claimed that neither of these 
objections, under proper management, can affect the 
commercial valueof theprocess. Inhis concludingre- 
marks the authorrefers tothe hostilemanner in which 
the process has been received by some managers, and 





complains that they are unwilling to adopt it because 
it is an innovation, in the introduction of which 
they have had no part. We would remind him that 
all improvements meet with more or less opposition 
when first introduced, but that this opposition, 
though it may retard, cannot prevent the ultimate 
recognition of any process which can be proved to 
possess commercial advantages. 

Mr. Spice has undoubtedly shown that the 
method has been successfully worked at Tunbridge 
Wells, and it behoves all gas engineers to give it 
their most careful attention, and to consider whether 
the advantages it offers are not worth a fair trial. 
Anything that tends to improve the quality will be 
regarded by all persons as a great boon, while the 
absence of contamination of the air by noisome 
effluvia from the works is a manifest advantage 
which affects especially the interests of corporations 
and property owners. The book is written in an 
admirably clear and lucid manner, and cannot fail 
to command the attention it deserves. 





Exercises in Electrical and Magnetic Measurement. By 
R. E. Day, M.A. New Edition. London: Long- 
mans, Green, and Co. 

We are glad to welcome a new edition of this most 

useful little work. For years electricity was the 

happy hunting-ground of the charlatans of science, 
who, confident in the ignorance of their hearers, 
supplemented a very scanty knowledge by a ready 
imagination, and without fear of refutation ascribed 
to electrical influence all phenomena, from boiler 
explosions to spiritual manifestations, for which 
their philosophy did not find a more plausible ex- 
planation. Of late years, however, as the commer- 
cial uses of electricity have increased, a juster esti- 
mate of its power has prevailed, and means of com- 
puting and measuring it have been systematised and 
perfected. Every text-book contains accounts of 
all the typical instruments and the manner of their 
use, and the student is supposed to make himself 
perfectly familiar both with the construction of the 
apparatus and the method of its employment. But 
book knowledge of this description is proverbially 
unsatisfactory, and the object of Mr. Day’s work is 
to supply a means by which, in the first place, the 
student’s comprehension of the matter he has 
learned may be tested, and in the second, by which 
he may be caused not only to know, but also to 
appreciate the facts laid beforehim. The part of a 
man’s knowledge which is really useful to him is 
that which is so familiar that he employs it without 
conscious effort, for then he applies it every time 
the need appears. Of course life is not long enough 
for us to obtain perfect command of all the subjects 
we attack, but, other things being equal, the suc- 
cessful man is he who is perfectly master of what 
he professes, whether his range of operation is 
large or small. For instance, a writer using the 
ordinary long-hand characters will write more 
rapidly and far more correctly, than one who em- 
ploys with conscious effort a system of abbreviated 
words or symbols, and the acquired but unfamiliar 
knowledge of the latter, is of little use to him in 
daily work until constant practice has rendered it 
habitual. And this is equally true of scientific 
knowledge. If the ordinary problems can only be 
solved with considerable trouble and by reference 
to text-books, it needs no prophet to tell that they 
will often go unsolved, and guesswork or ignorance 
will prevail in matters which are capable of complete 
elucidation. The older school of electricians who 
preceded the present electric-light engineers, gained 
their knowledge in the testing-room, particularly in 
submarine cable work, and their methods were far 
in advance of those appearing in the text-books of 
their day. But many electric-light engineers have 
no opportunity of passing through a rigorous train- 
ing of this kind, and indeed it is scarcely necessary. 

Everything that can be taught by books rapidly 

finds its way into print, and by the aid cf sucha 

work as that before us the information can be 
engraved on the mind ready for use at all times. 

It is a common saying that what is learned in 

youth is never forgotten, but the durability of 

early knowledge depends greatly upon the trouble 
expended in fixing itin the mind. If the method 
of doing ‘‘ rule of three” were taught to boys by 
lectures only, without the working of examples, 
few men would have any knowledge of it, in spite 
of the plasticity of the young mind. If the same 
pains which characterises school teaching be spent 
on a subject at a subsequent period, and at each 
step the progress be tested by the solution of 





problems, and the facts impressed by constant 





iteration, it will be found that the greater power of 
the mature mind will make up for its lack of 
receptivity. 

The author goes fairly all over the field of elec- 
trical science, beginning with electrostatics, and 
passing on through the subjects of magnetism, 
resistance, currents, electrolysis, battery resistance, 
electromotive force, electro-magnetic measurement, 
magneto-electric induction, and others. He does 
not profess tu provide a text-book. Each section is 
composed of problems, of which a certain number 
are solved, all the steps being given, and here and 
there hints or short explanations are interpolated 


to put the student upon the right track. In all 
cases the answer follows the question. At the pre- 


sent time the sections on electro-magnetic measure- 
ment and magneto-electric induction possess special 
interest, because every one interested in the manu- 
facture of dynamos is experimenting to increase 
the intensity of the magnetic field, and all propor- 
tions of cores and coils are being used. Of course 
Mr. Day’s work does not contain any original in- 
formation upon this subject, but it forms a guide 
to what is already known, and shows the way in 
which figures obtained experimentally can be used 
in formulating a law. 
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THE STEAMBOAT EQUIPMENT OF 
WAR VESSELS. 
(Continued from page 514.) 

THE development of the torpedo as a weapon of 
defence, and the important part it seemed likely to 
occupy in any future naval war, led Mr. J. S. White 
to consider a means for obtaining increased manceu- 
vring powers in his boats, this being one of the 
important factors in the problem of using tor- 
pedoes with greatest effect. The result was that 
about three years ago a boat was produced on what 
is known as the ‘“‘double-rudder system with after 
deadwood removed.” The first vessel built on this 
principle was a 42 ft. pinnace, which was purchased 
by the Government after completion, and formed 
part of the boat equipment of the Inflexible when 
she was commissioned by Captain Fisher. We had 
the pleasure of being on board this little vessel 
during a trial, and shared in the surprise and admira- 
tion which her extraordinary powers of turning 
circles elicited from all those present. Figs. 3 and 4 
on page 583 show a vessel fitted with this arrange- 
ment. On page 582 there is a perspective view of 
the same boat. By the profile view it will be seen 
that the deadwood under the quarters is entirely re- 
moved, and the propeller shaft is carried out through 
a projecting stern tube which is supported at its 
extremity by a depending bracket. There are two 
balanced rudders, one before and the other abaft 
the propeller in the usual way. The latter is sup- 
ported under the keel by a curved metal arm, 
whilst the former fits into part of the angular space 





left between the after part of the boat and the stern 
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tube. Both rudders are turned simultaneously by | 
one steering wheel, through worm and wheel and 

chain and sprocket gear. The increased mancuvring | 
power secured by this device is best illustrated | 
by making a comparison of the circle-turning trials | 
of the boat in question contained in Table D, and 

those already given of vessels not fitted with the | 
double rudder. It will be seen by reference to | 
Table C, p. 514 ante, that the ordinary 48 twin- | 
screw pinnace made a full circle to starboard, the | 
diameter of which was 170 yards, in 1 min. 24 secs., 

and a circle to port of 153 yards in 1 min. 19 secs. | 
The mean of these would be a circle of 1614 yards 
turned in] min. 214 secs. By Table Bit will be seen | 
that the torpedo boat, wood, which is 8 ft. longer | 
than the pinnace, turned her circle in 374 secs. | 
average, the diameter being 126 ft. at the maximum | 
computation. The usual precise method of finding 

the diameter of the circle by observation appears | 
not to have been followed in this instance. By 

comparing these figures it will be seen that the | 
shorter boat of ordinary type occupied more than | 
double the time in making a circle of four times | 
the diameter compared to that of the double- | 
rudder boat. The vessel illustrated by Figs. 3 

and 4 is one of a new class recently introduced into 

the service, and known as ‘‘ torpedo boats, wood.” 

These vessels are 56 ft. long and 10ft. wide, and | 


water an hour. No special sleeping arrangements 
are provided by the contractors, but it is evident 
that the boats would afford fairly comfortable ac- 
commodation for the complement of officers and 
men required for them if it were necessary to make 
a lengthened cruise on active service. 

The bunkers hold about 12 ewt. of coal, but much 
more can be carried in bags on either side of the 
boiler. The bunker coal is estimated to take the 
boats about 120 miles at a fair speed, say about 10 
knots. With an extra ton, which could be easily 
stowed on board in case it might be necessary to 
make an expedition away from the ship, a distance 
of about 330 miles could be covered at a fair speed 
without re-coaling. 

The following Table (D) is compiled from an official 
_ of the trial of one of the most recent of these 
vessels : 


TABLE D.--Measured Mile Trial of H.M. Torpedo Boet 
Wood No. 5. Full Power. 
December 19, 1883. 
§ Measured mile, Stokes 


Date 
Where tried riage 
1 ft. 11 in. 

4 ft. 8 in. 
26 Ib. to sq. in. 
75 in. of water, 
23 in. 
30.33 
385.03 


Draught of water { _ ward 
Average boiler pressure = 
Mean pressure air in stokehold 
Average vacuum in condenser 
Weather barometer ae 
Mean revolutions per minute .. 


1 
2. 


The engraving below is taken from a photo- 
graph of the vessel above referred to. It will 
be seen that it is a handsome, wholesome-look- 
ing boat, and good for ordinary ships’ purposes, as 
well as for torpedo warfare ; a point of consider- 
able importance especially in smaller vessels of war 
where the number of launches carried is limited. 

Many efforts have before now been made to in- 
crease the steering powers of boats, but the end has 
generally been gained at the expense of speed. In 
the present case it will be seen that a vessel has 
been produced in which speed, as a remarkable fea- 
ture, 1s only second to quickness on the helm. Mr, 
White has applied his double-rudder system to 
larger vessels than pinnaces and torpedo boats. A 
yacht built for Lieut.-General Baring has given 
very good results. He has also recently completed 
for the War Office a steel vessel measuring 140 tons 
and having 350 indicated horse-power, the results of 
the trials of which we hope shortly to publish. 
| Inthe Royal Navy, steamboats are supplied to all 
| classes of ships in accordance with their supposed 
| requirements, but there is no very definite com- 

plement. In Table E we give a list of the general 
| service boats which are supplied by Mr. J. Samuel 
White. A first-class ironclad has generally two 
pinnaces of the 37 ft. or 48 ft. type, and one cutter. 
|The smaller ironclads have one pinnace and one 


| 








FIFTY-SIX FEET CUTTER, BY MR. J. S. WHITE, EAST COWES. 


are built of mahogany. There are two diagonal 
skins ;5; in. thick, and a fore and aft planking in. 
thick. The garboards are lin., ?in., and }in. All 
thicknesses are fastened with copper nails clenched 
on roves. The planking is carefully fitted and no 
caulking is used, but between the two skins calico is | 
placed which is well payed with marine glue. In 
this way the boats are always tight however dry 
they may be, an important consideration, especially 
in hot climates, with small craft that may be called 
on for service at any minute, perhaps after having 
been out of water for weeks or months. Bent 
timbers of American elm are used ; these are 1 in. 
by in., spaced 10in. We may here remark with 
respect to these boats that they have the same 
scantling as the 45ft. pinnaces, and this is found 
quite strong enough. The position of the screw as 
carried by the bracket, and the removal of the 
deadwood aft, makes them very steady under steam ; 
so much so that there is less vibration at 15 knots 
than in the other pinnaces at 10 ; hence the lighter 
scantling is sufficient. 

The decks are double planked, with calico and 
marine glue between. The deck beams are of wood. 
The boiler is cased in galvanised iron with felt 
underneath. The cock-pit is covered with a canvas 
hood and the boat is steered just forward of it as 
shown. The helmsman is protected by a shield, and 
in this position he is able to give orders directly to 
the engine-room. The air spaces at the side run 
from end to end, and there are also air spaces in the 
bow and stern, as shown by dotted lines in the deck 
plan. The planking of these air compartments is in 
two thicknesses, } in. each, with calico and marine 
glue between. 

The space forward of the boiler is used for the 
crew and for fighting the bow gun. Bilge ejectors 





are fitted which are capable of throwing 30 tons of 


51.65 Ib. 
22.783 ,, 
39.33 ,, 


j High .. 
«Low . 
Mean pressure in receiver... ote 
Mean indicated horse-power, high- 


Mean pressure ia cylinders 


\ 

pressure cylinder... Hie -- 67.63 | 9 
Mean indicated horse-power, low- f total 142.00 

pressure cylinder... - oo 
Speed of vessel .. =e : 

- Force... 
Wind { Direction 
State of sea 3 Be 
Quantity of coal on board 
Description ss =o 


Engines : 
Makers’ name 


Description 


37) 
15.562 knots. 
One. 
Ahead and astern. 
Smooth. 
6 cwt. 
Nixon’s navigation. 


.  Belliss and Co. (boat 
by John Samuel White). 
Inverted compound. 
condensing. 
Number of cylinders .. ee ks 
Diameter of cylinders, high-pressure 
aS na low-pressure 
Length of stroke. . > ss oe 
Boiler : 
Number of furnaces 
Length of firegrate 
Breadth 


Propellers . 
Twin or single screw 
Number of blades 
Diameter .. q 
Mean pitch es 
Greatest length .. ints 
Immersion of upper edge 


{ Main — 
Area of rudders { Auxiliary .. 


2ft. 74 in. 
2 ft. Sin. 


Single. 
Four. 

3 ft. 5 in. 
4 ft. 6} in. 
7h in. 
94 in. 

8 sq. ft. 
4 sq. ft. 


Circles. 





Full Power. 


| 


| 


To Starboard 





Angle of rudder .. | 45 deg. 
Full circle made in 38 secs, 
Revolutions per 
circle = so4 
Diameter of circle} 
in boats’ lengths | 





cutter. There is a special 21 ft. cutter, the smallest 
steamboat made, whichis supplied togunboats. Flag- 
ships and ships having special duties have generally 
an additional steamboat. In addition to the above 
there are also the torpedo boats proper of the 
second class, two of which form the complement of 
the larger ironclads. 

The pinnaces are fitted with side lever torpedo 
lowering arrangement similar to that orginally de- 
signed for the second-class torpedo boats for launch- 
ing Whitehead torpedves, or else they are arranged 
for spar torpedoes. The larger cutters are also fitted 
for using spar torpedoes. Both classes have metal 
| protection hoods fitted over the forecastle, behind 
which the crew can work, and so gain some pro- 
| tectiog from lighter missiles. 

The 25 ft. cutters are clench built of mahogany 
and teak. All above this size are diagonally 
planked in two thicknesses of the same wood with 
waterproof material between, as before described. 
They are capable of floating on their diagonal skin, 
should portions of the longitudinal outside planking 
be accidentally knocked away. 

One diagonal skin of the 27 ft. and 30 ft. boats is 
fin. thick, the other, as well as the fore and aft 
planking, is ;°;in. The garboards are 4 in. diminish- 
ing to the thickness of bottom. All these boats are 
fastened with copper nails cleached on roves. The 
timbers are of American elm 3 in. by { in., spaced 
8 in. apart. In the arrangement of air-tight spaces 
and other general details all the diagonal boats are 
built in a similar manner to the 56 ft. boats already 
described. The 37 ft., 42 ft., 45 ft., and 48 ft. boats 
are of the same scantling as the torpedo boats, wood 
(56 ft.). Hatches are not provided for covering the 
open spaces, but canvas covers are generally fitted 
by the naval authorities. It is only in some of the 
48 ft. boats and in the 56 ft. classes that the engines 
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are inclosed. When forced draught is used and the 
engines are not under cover, the boiler is stoked 
from forward, the stokehold being covered in as 
shown in Fig. 1 and 2, page 513 ante. 

The amount of hard work and rough usage 
boats built on the diagonal system will go through 
is well known. Their durability is due to the 
yielding nature of the materials and the elas- 
ticity imparted to the whole fabric by the dia- 
gonal construction. No class of boats are subjected 
to a more trying ordeal than are the steam pin- 
naces and cutters in the course of service in the 
Royal Navy. They are worked constantly, and 
must be able at any time to submit to an unlucky 
knock that would send any ordinarily constructed 
boat to the bottom. That they last so well, and 
meet with so few serious accidents, is the best 
proof of the excellence of their build, and the suita- 
bility of the material employed in their construc- 
tion. 

Mr. J. 8. White and Messrs. Belliss are firm be- 
lievers in the benefits of the compound surface 
condensing system for all classes of boats, and they 
are now fitting compound engines with outboard 
condensers to all classes of boats down to 21 ft. 
The great difficulty in the way of applying condensing 
engines to small boats arises from the necessarily 














short chimney that can be used, and the consequent 
feeble natural draught that is obtained. For this 
reason enough fuel cannot be burned on the ordi- 
nary grate area to generate suflicient steam, unless 
the exhaust is utilised for forcing the draught, or a 
steam jet is placed in the chimney. 
alternative affords but a poor makeshift, and the 


| principal benefit sought to be gained by surface con- | 
densation, i.e., the saving of fresh water for the boiler, | 
It has been found, | 


is by it, to a great extent, lost. 
however, that by means of a specially constructed 


boiler, having a far greater proportionate area of | 
grate than usual, sufficient steam can be generated | 


for the purpose required, the large size of the fire 
compensating for its want of intensity. There isa 


second advantage to be gained by these big fires and | 
The boiler can be run for a far | 


slow combustion. 
longer time without coaling. We have seen a 25 ft. 
boat with compound surface-condensing engines run 


for three hours, during which time the firedoor was | 


only opened once. This naturally makes the work of 
firing very light. 
case that the little vessel referred to, was constantly 
run single-handed, often for a whole day at a 
stretch, and this too over the most crowded parts of 
the Thames, that is to say between Chiswick and 
Gravesend. We mention this fact because an idea is 


The latter | 


To such an extent is this the | 











———<— 


prevalent that the compound condensing system is 
too complicated for small boats. This is true enough 
should the machinery be badly constructed or badly 
kept up; but good machinery, designed by a capable 
engineer and well looked after, will run in ordinary 
work without causing undue anxiety and with a 
minimum amount of attention. 

The outboard pipe condenser, which is used with 
some of Mr. White’s boats, merits more than 
passing notice in connection with this subject. It 
is deservedly becoming more and more popular 
for use with small vessels. In the United States 
and Australia it is often fitted upon craft of 
considerable dimensions and is found to answer 
well. Mr. J.S. White and Messrs. Belliss first tried 
it about thirteen years ago, when it was applied to 
some Navy service boats, but apparently did not 
find much favour, as it was not adopted excepting 
in one or two cases. The short life of a marine 
boiler, when using salt water, has, however, brought 
the necessity of surface condensation prominently 
forward again, so that the pipe condenser has had 
another trial, and this time has proved an un- 
doubted success. 

A short time agoa Board of United States Naval 
Engineers made a series of experiments upon two 
vessels fitted with condensers of this type. It may 
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Clench-Built Life 
Cutters, 
Diagonal - Built 
Life Cutters, 
Diagonal - Built 
Life Cutters. 
Diagonal - Built 
Life Pinnaces. 


- Built 

- Built 

Single 

Vidette Life Pin- 
Twin 

Boats 


Life Pinnaces. 


Life linnaces., 

White’s Patent 
Double Rudder 
(Wood), White’s 
Patent Double 
Rudder System. 


naces, 


Vidette Life Pin- 
Vidette Pinnaces, 
Torpedo 


Diagonal 
Diagonal 





Length in feet 


Breadth 
Depth ‘ ae 
Draught forward 

t : 
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Area, midship section .. 
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Displacement : os 
Steam pressure in boiler} 
Revolutions of engine} 
perminute.. = 
Vacuum in condenser in| 
inches .. ss a 
Indicated horse-power .. 
Speed in knots .. = 
Weight of boat and ma- 
chinery .. oo Owt. 
per hour at full 
eed .. » Ib 


75 


355 
12 
7 


108 


35 
|e 


sp 62 77 
Class of engines .. 
“| 63 


Dia. of cylinders .. _ in.| 3} ; | 
Strokeof piston... ,,, 5 5 | 
Description of boiler 
Area grate.. -. 8q.f 
Area tube heating sur- 
face aie .. 8g. ft. 41.39 
Description of condenser 


Area cooling surface 


4} 


| 


87.03 119.0 
None 


Do. 


48.56 


mf Simple non-condensing double cylinder 


5 E ! 6 | 7 7 
nal Cylindrical multitubular, with wet-bottom furnace. 
944 1.27 2.29 3.0 3.95 


os 


a 
= 


~ 
Grew Oo 


6 10 
ewt, tons 
1 a ae 
75 120 
350 2 | 330 | 
| 


SOCOM 


wt. tons ewt. 
, 28 


~~ 


94 


125 





| 
| 
fee 
| 45 
| 
{ 


250 280 420 280 525 
Compound surface condensing with 
closed stokehold and fan blast. 


aa | 
8 


‘ 
ll} 
8 8 9] 
Locomotive, with wet-bottom furnace. 
3.6 5 | 6} 5 7.0 
| 


200 | 228 200 248 
{ Inside surface condenser of copper with 
{brass tubes lined. Water in tubes. 
| 202 228 202 | 343 


| # | @ Rak | 15 





155.1 155.1 





The details as to performance given in the above Table are not in every case the maximum recorded. 


be of interest to our readers if we extract the fol- 


lowing opinion on the subject from the report: | 


‘* This arrangement (the outboard pipe condenser) 
makes the lightest and most eflicient condenser 
possible, and is vastly superior to the inboard sur- 
face condenser,* avoiding the numerous joints be- 
tween the tubes of the latter, the weight and bulk 
of its shell, of the tubeplates, and of the pump to 
supply the refrigerating water, and also avoiding 
the possibility of air leaks. The outboard con- 
densing pipe has a maximum supply of refrigerating 
water of the temperature of the sea-water on every 
portion of the pipe, and therefore requires much 
less condensing surface. In large vessels which 
would require docking for examination, such an 
arrangement would not be judicious, but to small 
vessels easily taken out of the water the same 
remark dves not apply. The resistance of the vessel 
is of course increased by the outboard pipe, but the 
power required to overcome these additional resist- 
ances is much less than would be needed to work 


the pump supplying the refrigerating water to an | 


inboard surface condenser.” 

Mr. White places the condensing pipe alongside 
the keel so as to avoid all risk when the boat 
grounds. By a compact arrangement the air pump 
and machinery are made to takéup practically no 
more room than with the ordinary simple engines. 
It is unnecessary for us to refer at length to ad- 
vantages of compound engines or surface con- 
densation for marine purposes. 
recovering the water evaporated for again feeding 
the boiler is in itself a sufficient recommendation 
for the latter feature. There is one point, how- 
ever, which is of the highest importance with 


boats that are to be used for naval purposes as | 
well as for pleasure craft, and that is the neces- | 


sity of getting a high rate of speed without the 
accompanying noise of blast in the funnel. The 
great thing desirable in a torpedo attack by boats, 
is to take the enemy by surprise and deliver the fatal 


blow swiftly and silently. The impossibility of | 


achieving this under ordinary, or rather probable 
conditions, with the old-fashioned ‘‘ high-pressure” 
launches will be obvious to all who have had the 
handling of such craft. 

(To be continued.) 





THE ATTOCK BRIDGE. 
(Concluded from page 541). 
The Girders.—The girders are of the type some- 
times known as ‘‘ Linville” girders. 


The desirability of | 


| plates, &c., are of iron. But little rivetting 
beyond that in the cross-girders and in the 
vertical compression bars of the main girders 
was done in England, except that the angle bars 
of the blooms were rivetted to the side plates, 
therefore a large quantity of this class of work 
had to be done on the staging, which made the 
risk of fire considerable, and entailed special 
precautions on this account. In erecting the 
girders in place the bottom booms were first laid 
complete supported on folding wedges in sets of 
three placed immediately over the top ends of 
the struts of the staging. The 308 ft. girders 
were designed tu have a camber of 6 in. in the 
centre, and the smaller spans 5 in. ; the wedges 
were’ set 75 per cent. higher than this camber to 
provide for any settlement in the staging. As it 
turned out, however, this excess camber was un- 
necessary, and the wedges had to be eased to allow 
of the top booms meeting in the centre. When the 
bottom booms were completed, and all joints 
bolted, the girders were built commencing from the 
end pillars and working towards the centre, all 
joints being bolted until the erection was complete, 
including the top cross-girders. Gantry (Figs. 62 
| to 69) cranes moving on rails laid on beams outside 
the lower booms were used for erecting the girders, 
two being in use for each span. 

From the laying in place of the bearings until the 
top booms were closed in, eleven days were occupied 
in the case of the first of the 308 ft. spans erected, 
and in the second main span ten days for the same 
work, while to complete the rivetting of the main 
girders took about one week longer in each case. 
The last span was closed in on the 3rd of March, 
1883, and by the middle of April the whole of the 
staging was cleared away, and the first locomotive 
passed over the bridge on the 5th of May. 

The bridge was officially tested on the 12th and 
13th of May with a test train consisting of three 
L. class locomotives weighing 64 tons each, 45 ft. 
long over buffers, and eight loaded wagons of a 
gross weight of 18 tons each, 22 ft. long over 
| buffers, the locomotives being placed_in the centre 
| of the train. 
| The Government of India rules for testing are 
| that the load shall first be allowed to stand on each 

span from ten to fifteen minutes, the deflections 
being noted. The testing train is then moved 
_ slowly across the span, during which the deflections 
are again noted, and lastly the train is driven 





They are of across at high speed, both the deflections and oscil- 


steel, and were calculated for a working strain of lations being carefully observed. 


6} tons on the square inch. Figs. 55, 56, 59, 60, | 


and 61, on the two-page plate, show the general 
elevation, and Fig. 57, page 590, a cross-section 
through the 308 ft. spans. ‘The cross-girders, deck 


~* It should be mentioned that the boats in question | 
were small launches 47 ft. and 55 ft. long respectively, | 


and presumably the opinions expressed should be taken 
as applying to vessels of somewhat similar dimensions, 


Before testing, the actual cambers in the girders 
| under their full dead load were as follows: The 
| 257 ft. spans, Nos. 1, 2, and 5, camber 23in. ; the 
| 308 ft. spans, No. 3span, 3? in. ; the 308 ft. spans, 
| No. 4 span, 33 in. 

The following is a Table of the observations made 
| at the official testing, the gross load of train on the 
, 308 ft, spans being 336 tons, and on the 257 ft. 





spans 291 tons. The intensity of the load on the 
middle 135 ft. being over 1.4 tons per foot run. 


Table of Deflections. 





| Oscilla- 


| Deflections in Inches, | hich: 





Srax. | - pre aie | 
| | oa 40a 1 
coe Moving | Movin 
| y | Slowly. | Fast. 





ft. | 
257 
257 | 
308 
308 | 
257 | 


| 


Nots.—The Table gives an abstract of the results of the obser- 
vations ; the inspecting engineer having had each boom ob- 
served and tabulated separately. The average for each span is 
given, this maximum and minimum varying but little from the 
average. 

The following is an abstract of the cost of the 
bridge in rupees : 

Items. Cost (rupees). 
Excavations in foundations __... aa 8,35 
Foundation work for No. 3 pier : 152,931 
Masonry in abutments and wing walls 714,237 
Concrete cut-waters eee 158,831 
Ironwork in piers ne 459,590 
Tron and steel in girders 1,349,204 
Temporary workshops, staff 
C. Ses sa see 172,015 
Total 3,015,198 

Taking exchange at 1s. 8d. per rupee this repre- 
sents almost exactly 250,000I. 

The cost of the work executed in England was ap- 
proximately: For piers, 16,9301. ; for girders, 47, 950/. 

The cost of carriage to Campbellpore Station, the 
nearest point on the open line to the bridge, was ap- 
proximately: For piers, 5075l.; for girders, 11,6701. ; 
leaving the amount of local expenditure, 168,3751. 

There being no place near the works on which the 
materials for the piers and girders could be stored, 
they had to be unloaded and stacked at Campbell- 
pore Station, nine miles from the works, and 
brought to site by a train of trucks hauled by a 
small locomotive as required. The cost of this 
haulage, as well as that of boating the materials for 
No. 4 pier and No. 5 span across the river, is in- 
cluded in the cost of erection. Half the prime cost 
of the iron staging, and a very large propartion of 
the timber work, was finally debited to this bridge, 
and it is therefore difficult to compare the cost of 
erection with that of other bridges, but considering 
the abnormal rates for both labour and carriage 
which prevailed during its erection, and the difticul- 
ties inherent to the position of the bridge, this 
amount does not seem excessive. 

The staff engaged in the construction of this work 
were Mr. H. Johnson, M.I.C.E., executive engi- 
neer; Mr. R. W. Egerton and H. Savary, assis- 
tant engineers, acting under the direction of Mr. 
F, L. O'Callaghan, M.I.C.E., engineer-in-chief. 
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METALLURGICAL NOTES. 
Errects oF WET WEATHER ON Biast FURNACES. 
Messrs. Taws AND HARTMANN, well-known Ameri- 
can metallurgists, writing to the editor of the Bulletin 
of the American Iron and Steel Association, draw at- 
tention to the effect of damp weather, as explaining 
some of the variations in running anthracite blast fur- 
naces. Between the extremes of dry and wet weather 
anthracite will absorb as much as 2 per cent. of water, 
as shown by Mr. A. B. Emmons. In charging the fur- 
nace no allowance is usually made in the weight of fuel 
to compensate for this extra moisture, and thus the 
furnace is deprived of 2 per cent. of its heating and re- 
ducing power. The extra moisture in the blast also 
absorbs heat in front of the tuyeres. A furnace using 
10,000 ft. of air per minute on a dry day, will 
have to be supplied with 4692 lb. of fuel extra on 
the wet day to compensate for the moisture at the 
tuyeres, and will also require 4002 lb. of coal to make 
up for the water contained. The extra coal should be 

ut on at once, and to make up for the moisture of the 
»last, and the heat of the blast should be raised to 1300 
deg. Ifa wet period is long continued and these com- 
pensations are not made, a poorer iron will result, 
though a short spell may be passed without any 
change, simply owing to the amount of heat stored in 
the furnace, 


THE ‘‘ FATIGUE OF METALS.” 

At the meeting of the American Society of Mecha- 
nical Engineers, according to a report in Enginecring 
and Mining Journal, ‘‘ Professor Egleston was then 
given the floor for ‘an important announcement.’ It 
appears that Professor Egleston was a passenger in the 
Aurania when that vessel narrowly escaped wreck. 
The sudden reversing of the engine caused the packing 
to break into small pieces, and the piston-rod could 
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not bemoved. With great presence of mind Professor 
Egleston discovered that the breaking of the pack- 
ing furnished another illustration of that oe 
that he has been so diligently and successfully pursuing 
during the past few years—the fatigue of metals. 
Metals, it appears, when they reach a ‘ critical tempe- 
rature,’ crumble to pieces upon slight provocation, and 
this is what had happened to the piston packing of 
the Aurania. Professor Egleston also informed the 
Society that a very striking illustration of the same 
general law had come under his observations when, 
during his travels, he was called upon by an English 
steel works to help them out of their troubles. He 
found that certain samples of steel, when exposed to 
shock at a certain temperature, promptly collapsed. 
Users and makers of structural materials will await 
with breathless anxiety the time when Professor 
Kgleston will submit the details of the facts he has 
accumulated. Meanwhile the glory is all his own.” 


‘* PRocEsS CRANKS.” 

It seems this is the uncomplimentary title used in 
America for people who have patent processes to push 
before the public. Our contemporary, the Hngineer- 
ing and Mining Journal of New York, comes to the 
conclusion that ‘‘the patent process man” is rampant 
among us in England, as he is just now in America, 
and bases this conclusion on a pretty little quarrel in 
which has recently been going on in the Mining 
Journal between Mr. T. R. Jordan and Professor 
Huntington, of King’s College, both these gentlemen 
claiming the invention of a certain mode of treating 
gold ores, and accusing one another of untruthfulness 
in pretty strong terms. The Hngineering and Mining 
Journal, after disposing of Mr. Jordan in a very few 
words, alludes to the fact that Professor Huntington 
strongly denies the claims of Mr. Jordan, and then 
promptly proceeds to ‘“‘sit on” him, in an equally 
decided manner, on account of his process for passing 
gold ores through a bath of molten lead. Our con- 
temporary undoubtedly ranks high as an authority 
and critic in such branches of metallurgy, but we 
expect Professor Huntington may have a word or two 
to say in deprecation of the very rapid manner in 
which his process is thus disposed of. Of course the 
process is not a new one. We understand that it claims 
only the novelty of new mechanical means for carrying 
it out, and the overcoming of the very difficulty which 
is spoken of by our contemporary as fatal to the 
method, viz., the oxidation of the lead and passing 
away of the oxide in the tailings. Whether Professor 
Huntington really has overcome this difficulty, by a 
suitable use of reducing gases in the apparatus, we do 
not know; but it is understood by those interested 
in such matters that he claims to have done so. 
Whether or not Professor Huntington’s special appa- 
ratus (which consists of an appliance for suitably in- 
troducing the ore, in fine division, below the surface 
of the lead) will attain success in working gold ores, 
either by mercury or by molten lead, we do not under- 
take to say. But we venture to predict that it would 
be very suitable for working some kinds of rich silver 
ores in districts where the usual style of smelting with 
lead is not practicable. Indeed, for that matter, rich 
silver ores containing the precious metal in a form easily 
attacked and taken up by metallic lead, might very 
advantageously be first passed through a bath of 
molten lead, by means of such an apparatus, previous 
to smelting, even where ordinary processes are carried 
on. The oxidation of the lead to some extent, and 
mixture of this oxide with the ore passed, would in 
this case be no bar to the process. Results obtained 
by this mode of treating silver ores have been in some 
known cases so good, even where no special appliances 
were used, that from such an apparatus as Professor 
Huntington proposes very good success indeed might be 
looked for. We believe he himself is of this opinion, and 
from personal knowledge of such work, we know it to 
be justified. No doubt the “‘ patent process man is 
rampant” enough in all conscience, and when he comes 
out with too glaring an absurdity, it is well to promptly 
exti:guish him, if you can. But every man who 
comes forward with a new idea, or even a new plan for 
working an old one, can hardly be disposed of as 
‘‘another process crank.” Just at present, if a 
multitude of doctors can cure the patient, the evils of 
the proprietor of ‘‘ refractory” gold ores are in a good 
way towards being removed. Probably never have so 
many processes been offered at once for the bewildered 
directors of companies to choose from. And all of them 
are, of course, spoken of as infallible. 


Tne LEADVILLE Mixep Ore Drrricvutty. 

The article in the Engineering and Mining Journal, 
on which we have commented, has called forth 
some correspondence in that journal on the same 
subject. Messrs. Taylor and Brunton, of Denver, 
Colorado, write to say that in 1878 a quantity of ore, 
similar to what they suppose is causing difficulty of 
working in the Leadville district, was taken from a 
mine near Silver Plume, Colorado, and was satisfac- 
torily treated by dressing, giving a good lead-silver ore 
on the one hand, and a mixture of pyrites and blende 
on the other. The dressing was done by Krom’s air 





jigs, the crushing of the ore beingYdone by Krom’s 
rolls. The mixture of pyrites and blende contained 
15 oz. to 25 oz. of silver per ton, and was worked by the 
process of chloridising-roasting and chloride-leaching, 
which is declared to have been very satisfactory as 
regards extraction of the silver, the large amount of 
zine present having no bad effect. The writers of 
the letter consider that the resemblance between 
the ore of which they speak, and the mixed ores of Lead- 
ville, is so great that they confidently predict similar 
results from working the latter by the same method 
of separation and treatment. They then proceed to 
give an estimate of the money results that would be 
obtained by so treating an ore which they select as 
an example, as an average product from one of the 
most prominent of its class of Leadville mines, and 
as the prices given are stated to be actual quotations 
of the day, by a firm of ore-brokers at Leadville, they 
cannot fail to be of interest as a sample of values of 
ores, and smelter’s deductions, under present condi- 
tions. The ore in question contains silver, 400z. per ton; 
lead, 16 per cent. ; zinc, 22 per cent. ; sulphur, 31 per 
cent. This corresponds closely to a mixture of 35 per 
cent. pyrites, 33 per cent. blende, and 18 per cent. 
galena. The market value of such an ore is now only 
15.1 dols. per ton, which value is arrived at as fol- 
lows : 





dols 
40 oz. silver, at 1.10 dols. per ounce ... 44.00 
16 per cent. lead, at 25 cents per unit .. 4.00 
48.00 
But the deductions on this ore come to 
dols. 
10 per cent. of silver loss... .. 4.40 
For 22 per cent. of zinc aa ... 8.50 
Smelting charges a XA ... 15.00 
Freight to Denver... ot -- 5.00 32.90 
Net value per ton ore xe ‘és 15.10 


In this ore the galena carries 55 0z. to 60 oz. of silver 
per ton, while the pyrites and blende carry nearly 
40 oz. It might be dressed up so as to yield lead ore 
with 70 per cent. of lead and 55 oz. silver per ton, and 
‘*middlings” with 26 per cent. of zinc, 20 per cent. of 
iron (as pyrites), and 36} oz. silver per ton. The 
market value of the lead ore would be 73.47 dols. per ton, 
being 55 oz. silver at 1.10 dols. and 70 per cent. lead, 
at 40 cents per unit, less deductions of 5 per cent. of 
the silver, 7 dols. per ton smelting charges, and 5 dols. 
freight. The ‘‘middlings” would be worth, for treat- 
ment by the process of chloridising and leaching, 
20.88 dols. per ton, being 36} oz. silver at 1.10 dols. 
r ounce, less a loss of 10 per cent. in treatment, and 
ess 15 dols. per ton cost of the process. Five tons of 
ore may be taken as the loss in crushing and dressing, 
as dust and slimes, on 105 tons of ore. So that Messrs. 
Taylor and Brunton arrive at the financial result of 
treating 105 tons of ore as above, viz. : 
dols. 
20 tons lead ore sold at 73.47 dols. 
per ton ... ae ag me ae 1469.40 
80 tons ‘‘ middlings” worked at 20.88 


dols. profit 1670.40 
3139.80 
Less cost of dressing 105 tons at 1.50 
dols. per ton ... ue ts oa 157.5 
2982.30 
Value of 105 tons ore, sold as mined 
at 15.10 dols. ... <x sa Be 1585.50 
Net gain by above treatment ... P 1396.80 


Or a gain of 13.30 dols. per ton of ore. 


The Engineering and Mining Journal, commentin 
editorially on this statement by Messrs. Taylor oa 
Brunton, appears to be sceptical as to the possibility 
of working the ‘‘ middlings” as proposed at Leadville, 
at 15 dols. per ton, and 10 per cent. silver loss, and adds 
that in any case this would not solve the problem, as 
there are large bodies of ore at Leadville with only 
12 oz. to 16 oz. silver per ton, equally distributed in 
galena and blende, and it would be impossible to work 
the concentrated blende from such ore by the extrac- 
tion process above proposed. 








NOTES FROM THE NORTH. 
G.Lascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was quieter on Thursday, and prices lost 24d. on the 
previous day’s gain. Transactions took place during the 
forenoon at 42s. 5d. down to 42s. 3d. cash, also at 42s. 7d. 
down to 42s, 5d. one month, and at the close there were 
sellers at 42s. 3d. and 42s. 5d. cash and one month re- 
spectively, with buyers at 4d. lower per ton. Business 
was reported in the afternoon at 42s. 3d. and 42s. 34d. 
cash, also at 42s. 5d. and 42s. 54d. one month, the close 
being buyers at 42s. 3d. cash and 42s. 5d. one month, and 
sellers wanting 4d. more per ton. On the following day 
the warrant market was a turn in sellers’ favour, and 
prices closed 4d. per ton better than on Thursday. There 
were transactions in the forenoon market at 42s. 4d. and 
42s. 44d. cash, and the close was buyers at the top quota- 
tions, and sellers wanting 42s. 5d. cash. Business was 





done in the afternoon at 42s. 44d. and 42s. 5d., and back 
to 42s. 34d. cash, also at 42s. 6d. and 42s. 64d. one month, 
with buyers offering 4d. lower per ton. Transactions took 
place this forenoon at 42s. 3d. and 42s. 34d. cash, and the 
close was sellers at the higher quotations and at 42s. 54d. 
one month, with buyers at oh perton. In the after- 
noon business was transacted at 42s. 4d. and 42s. 44d. 
cash, and subsequently there were sellers at 42s. 53d. 
cash and 42s. 7d. one month, and buyers offering 4d. per 
ton lower. The market continues to be ina most depressed 
condition. There was certainly some improvement in 
prices towards the end of last week, the close show- 
ing a recovery of 34d. over the week, which was 
the result, apparently, of some investment, purchases 
having been made; and they were probably induced by 
the low prices ruling. There is, however, on the whole, a 
marked want of animation in the market, coupled with 
a great absence of fresh business, either speculative or 
legitimate. The reports which are coming to hand from 
large iron-consuming districts, more especially those of 
America and Germany, are in no case indicative of any 
improvement in trade, or of any prospect in that direction, 
while in some respects the reports are worse than those 
formerly received. Business is being curtailed on all 
hands as the year draws to a cluse. Orders are so scarce 
locally, and short time is so generally adopted, that the 
season already partakes to some extent of a holiday 
character. Any business that is doing in shipping iron is 
very quiet, and prices incline in favour of buyers, but 
there is extremely little doing. There are still 93 blast 
furnaces in actual operation, as against 103 this time 
twelvemonth. 


Mining Institute of Scotland.—An ordinary meeting of 
the Mining Institute of Scotland was held in Glasgow 
last Thursday evening. A paper read at the preceding 
meeting by Mr. Robert Thomas Moore, C.E., B.Sc., de- 
scriptive of some collieries in Saxony, which he visited in 
the autumn, gave rise to a very interesting discussion. 
Subsequently Mr. Ralph Moore, Her Majesty’s Inspector 
of Mines, exhibited to the members a set of blasting 
tubes such as are used in coal-getting in Pennsylvania; 
and he likewise exhibited an American safety lamp, sent 
him (like the blasting tubes) by a Scotchman, Mr. 
Machlan, inspector of mines in Pennsylvania. A paper 
was afterwards read by Mr. David Hamilton ‘‘ On Coal 
Mining in Pennsylvania,” being a review Of a report 
issued by the United States Government, describing the 
coalfield, its history, the modes adopted for winding the 
coal, the fittings, machinery, and other practical details. 
The discussion on the paper was postponed till next meet- 
ing. Inthe course of the proceedings it was announced 
from the chair that it was the intention of the Council of 
the Institute to form a collection of all the known safety 
lamps approved or in use. 


Pressure Reducing Valve for Water Supply Pipes.—At 
last week’s meeting of the Philosophical Society of Glas- 
gow, a paper was read bs Mr. William Key, of the 
Glasgow Corporation Gas Works, at Tradeston, on the 
regulation of the water supply of cities and towns, in 
the course of which the author described what seemed to 
be a very serviceable instrument in the shape of a pres- 
sure reducing valve of his own vention, and which has 
been brought into successful use in various towns in Scot- 
land and England. It acts in a manner somewhat similar 
to one or two forms of gas governors. The Convener of 
the Glasgow Corporation Water Committee, who was 
present, stated that he would bring the instrument under 
the consideration of his colleagues. 


Glasgow Unemployed Relief Fund.—In consequence of 
the great want of work now experienced in the Glasgow 
district, together with the resulting destitution, vigorous 
efforts are being made by public-spirited citizens to get 
up a fund for the relief of the existing and prospective 
distress amongst the families of the industrial classes. 
At a meeting held last week to initiate the fund sub- 
scriptions of 1007. each were announced from the Lord 
Provost, from his firm of W. and A. M‘Onie, engineers; 
Napier and M‘Intyre, iron merchants; J. C. Bolton, 
MP. chairman of the Caledonian Railway Company ; 
Alexander Stephen, shipbuilder ; Mirrlees, Watson, and 
Co., engineers ; and 50/. subscriptions were announced 
from David Colville, iron and steel manufacturer; D. 
and W. Henderson and Co., shipbuilders and engineers ; 
and lesser subscriptions from other such firms. 








Newrort.—There is no new feature to record in con- 
nection with the steam coal trade. Iron ore has again 
been coming forward slowly ; the supplies are, however, 

uite equal tothe demand. There is no improvement in 
the manufactured iron and kindred trades, and most of 
the works are reported to be on short time. 





BrisToL INDUSTRIAL DwWELLINGs Company, LimiTEep.— 
The annual meeting of this company was held at the office 
on Friday, Mr. G. Wills, chairman of the company, pre- 
siding. The report alluded to the great loss sustained by 
the death of Miss Winkworth, to whom was chiefly owing 
the existence of the company. The accounts showed a 
considerable improvement over the previous year, but not 
sufficiently so to warrant an increased dividend. 

CarDIFF.—Steam coal has continued quiet. The 
clearances have, however, been rather better. It appears 
that the Penrhiweeiber and Standard Colliery Companies 
also participated in the Austrian Lloyd’s contracts. A 
good demand has prevailed in the small steam coal market 
Shipments of patent fuel have been fairly good. The 
iron ore trade continues dull. Last week’s clearances com- 
prised 113,802 tons of coal, 4183 tons of patent fuel, and 
3393 tons of iron. From Bilbao there arrived 5793 tons 
of iron ore, and 138 tons came to hand from other sources. 
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BOILER SHELL DRILLING MACHINE. 
CONSTRUCTED BY MESSRS. RUSHWORTH AND CO., ENGINEERS, SOWERBY BRIDGE. 


THE annexed engravings represent a boiler shell drill- 
ing machine of a type of which Messrs. Rushworth and | 
Co., of Sowerby Bridge, have already turned outseveral 
examples, The machineis designed to receive rings from 
4 ft. to 8 ft. in diameter. The chuck which carries the 
shells to be drilled is 8 ft. in diameter, and is pro- | 
vided with five clamping or gripping jaws connected | 
together by steel gear, so that they move in or out 
simultaneously, and always keep the work in the 
centre of the plate. Each jaw has four steps for grip- 
ping either on the inside or the outside of the shell, 
and is so long that by a small movement one of the 
gripping surfaces can always be brought up to the | 
work whatever its diameter. The chuck carries on 
its under side a wormwheel, gearing into a worm on 
a longitudinal shaft provided with a handle, within | 
easy reach of the attendant at the drill head. A 
dividing arrangement may be applied to this shaft so | 
that the boiler shell can be rotated a definite angular 
distance. This arrangement is not shownin the illus- | 
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trations, but it has been added to several machines of 
this pattern, 
The drills are carried by two upright stands which 


slide on the baseplate to accommodate their position | 


to the diameter of the work. They are moved by 
racks or pinions. Each stand carries a compound 
drill head, which can be raised to a height of 4 ft. 2in. 


| from the top of the chuck, and is perfectly balanced, | 
so that it is elevated and lowered with equal facility. | 
The drill heads are adjustable sideways for 3 in. to | 
4 in. in order that the point of the drill can be set | 
exactly to the centre punch marks, when the position | 
of the holes is not determined by the dividing appa- | 


Each drill head has a steel spindle, 2 in. in 
diameter, with 7 in. range, and is provided with self- 
acting positive feed motion and a quick return motion, 
all the movements lying within reach of the atten- 
dant’s hand. The drills ‘can be worked separately 


| or together, being connected to the central shaft by 


clutch boxes at the bottom of the uprights. 


= 


| The machine has been designed as simply as possible, 
; and all the wearing parts have been made of an extra 
strength to fit it to withstand the rough usage of a 
boiler shop. It is self-contained, and can be con- 
structed for larger-sized boilers than those mentioned 
above, if required. 








STEAM HAMMER FOR BREAKING PIG 
IRON. 

WHERE pig iron is used in considerable quantities the 
cost of breaking it up into short pieces is an important 
item, especially when the stronger brands are used. 
Machines have sometimes been applied for this purpose 
driven by belts ; but such machines are of course useless 
| for any other purpose, so that unless the quantity of 
| pig iron used is very large, it may be open to question 
| whether the outlay would be profitable. The little steam 
| hammer of which we give an illustration on the oppo- 
| site page, whilst designed primarily for breaking pig 
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STEAM HAMMER FOR 


BREAKING PIG IRON. 


CONSTRUCTED BY MESSRS. B. AND S. MASSEY, ENGINEERS, OPENSHAW. 
(For Description, see opposite Page). 





THE BERDAN SHELL AND 








MECHANICAL FUZE. 
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iron, is also adapted for forging general smith’s work. 
It breaks the strongest brands of iron into very short 
pieces at a single blow just as rapidly as the material 
can be fed under it; and the anvil block is fitted with 
tools for holding the pigs and also for general forging 
when required. The valve gear is so arranged that 
after the blow has been struck the piston rises to the 
top of its lift without the possibility of descending 
before it is wanted to do so, and also without danger 
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of striking the cylinder. The hammer, which is 3 ewt. 
with a stroke of 17in., is made by Messrs. B. and S. 
Massey, Openshaw, Manchester. 


BERDAN SHELL AND FUZE. 
(From an occasional Correspondent). 
CONSTANTINOPLE, Oct. 17, 1884. 
GENERAL Berpan, the well-known inventor of 
several military appliances in addition to the rifle 











which bears his name, has lately been carrying out a 
series of trials at the Turkish artillery butts at Tcha- 
talja, with a new form of shell fuze, for which he claims 
many advantages over those at present in use, both 
‘*time” and ‘‘ percussion.” The first-mentioned class 
of fuzes, depending for their action, as they do, upon 
the burning of a certain quantity of compressed pow- 
der within a given number of seconds, are subject to 
great inaccuracies, which much destroy the value of 
shell fire when directed against troops, particularly 
when shrapnelis used. Fuze composition after a time 
changes its character, and the fuze may either burn 
too quickly or refuse to ignite, the result in the first 
case being a premature explosion, and in the second 
none at all. Again, with percussion fuzes, the shock 
of contact does not always produce the desired effect, 
as there are several positions in which the shell may 
strike without setting the mechanism in action, as was 
so clearly shown in the recent bombardment of Alex- 
andria. The “ Berdan” system is aimed at remedying 
the defects of both these systems, so as to render it ab- 
solutely certain that a shell will explode at the exact 
point where its destructive effect upon the enemy would 
be the greatest. It is, properly speaking, a dis- 
tance fuze, its construction being based upon the 
assumption that the revolutions of a rifled projectile in 
its flight, measures the distance traversed from its 
point of departure. It represents, in fact, the solution 
of a most difficult problem, the utilisation of this 
rotary motion of a rifled shell, for the purpose of effect- 
ing its explosion at any required point in its trajec- 
tory. The idea has been worked out in a very in- 
genious manner, as a glance at the sectional views 
in the adjoining column will show. It is easy 
to understand that a projectile, preserving in its 
flight the motion given to it by the rifling of the gun, 
will cover a certain distance whilst making a certain 
number of turns. It is like a screw revolving upon its 
axis, and as with the propeller of a steamship, the 
number of revolutions made, shows the distance run, 
and this independent of the speed, or any alteration 
of it that may have taken place whilst the registration 
has been goingon. The parallel, however, ends here, 
for whereas with the ship, the shaft and propeller 
may revolve at any amount of rate of speed, she 
herself will remain steady ; in the case of the projec- 
tile, the whole is in motion. It is easy enough on 
board of a steam vessel to arrange for the shaft to 
register its revolutions, and to set other machinery in 
action when a certain number of revolutions have been 
made ; but how to get a fixed point for the attachment 
of any sort of machinery where all the parts are in 
motion, is an exceedingly difficult problem. This, 
however, is not the only difficulty the inventor has had 
to deal with. The velocity of a projectile gives a 
number of revolutions per minute, which renders 
it necessary to arrange some contrivance by which 
the latter may be reduced to the measuring capacity of 
a dial-plate of suitable dimensions for the size of shell. 
These two difficulties have been overcome, the one by 
the employment of an inertia weight, which maintains 
its position under all circumstances, serving as a bear- 
ing for the central axis as well as a point of attach- 
ment for the index arrangement, and the other by 
making the driving wheel of the latter a compound 
endless screw. The shell revolves according to the 
rifling of the gun, making one turn, as it may be, for 
every five yards of distance traversed, whilst the 
weight remains hanging vertically. The central axis 
or driving screw revolves with the shell, the one end C 
being rivetted into the diaphragm, separating the fuze 
compartment from the magazine, the other, as already 
explained, finding a bearing in the inertia block A. The 
driving wheel D, which gears into both the central axis 
and the index arrangement, as shown in Fig. 2, has 
twenty-five teeth, whilst the index is cut for fifty. 
The teeth of the driving wheel, which is of some thick- 
ness, have, moreover, a screw cut across them, and by 
this contrivance 1250 revolutions of the shell are re- 
duced to one complete revolution of the index. Inthe 
present instance this would represent 6250 yards, and 
the dial-plate being graduated accordingly, each tooth 
moved forward would be equivalent to 125 yards of 
distance traversed. The firing is effected as follows: 
A pin presses against the hub of the dial, in which 
there is a slot cut. When the dial has moved round 
the distance for which it is set, this pin springs into 
the slot and is immediately pressed backwards. The 
other end of the firing pin is provided with a roughened 
surface, which, under the action above described, 
comes in contact with a ring of fulminate placed in 
the diaphragm, and the explosion of the shell natur- 
ally follows. 

General Berdan has carried his intended improve- 
ment of shell firing even beyond the fuze. As seen in 
Fig. 1, he places the bursting charge of his shrapnel 
shell at the rear of the bullets, with the idea of its not 
becoming ignited until the head of the projectile has 
been blown off by the action of the fulminate, and the 
powder contained in the recessed ring at the back of 
the diaphragm. By this arrangement it is intended 
that the bullets should be blown out and scattered at 
the exact position before the enemy for doing the 
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latter the most mischief. Referring to the diagrams, 
Fig. 1 shows a longitudinal section of the fuze and 
shell, Fig. 2 a section of the fuze showing the manner 
in which the index wheel D is geared, and Fig. 3 
is the dial-plate with the inertia weight A attached ; 
C is the central axis or driving shaft, E the dia- 
phragm, S the fulminate ring, P the firing pin press- 
ing upon it, F the powder ring of the diaphragm, and 
T the bursting charge of the shell. Theoretically this 
fuze is perfect. Placed in a lathe the mechanism 
works without the slightest hitch, the pin falling 
regularly for the distance set, and this whilst the 
fuze is revolving at a velocity tar exceeding that 
which would be given to it on leaving a gun. 
Only private trials of this fuze have been made 
as yet—on the part of the inventor—with the 
view of testing the graduation of the dial-plates, 
although they have taken place in the presence of 
a few Turkish officers. From what I have been able 
to learn in respect to the recent proceedings at 
Tchatalja, the shells of which there were eighteen 
fired, all exploded at about the same distance from the 
gun, and the parts of one of the fuzes which were 
picked up, clearly showed that the firing pin had fallen 
into the slot as required. From this it would appear 
that General Berdan is on the road to success, although 
it will be necessary to prove by very exhaustive trials 
the accuracy of this system of fuzes under all circum- 
stances, before the present methods of igniting the 
bursting charges of shell are abandoned in favour of it. 

{Since the date of the above communication we 
learn that negotiations are being entered into by the 
British Government for purchasing from General 
Berdan the right to use his mechanical fuze, as well as 
— different types of torpedoes and range-finders,— 
ED. E.] 








THE ELECTRIC LIGHTING ACT. 
To THE EpIToR OF ENGINEERING. 

Str,—I observe in your last issue a list of the members 
of a committee promoted by the Anglo-American Brush 
Electric Light Corporation, Limited, to confer with the 
Board of Trade on the amendment of the Electric Light- 
ing Act and Provisional Orders of 1882 and 1883. A brief 
examination of the names and connections on that list will 
suffice to convince any one that it does not fairly repre- 
sent the electric lighting industry. The Anglo-American 
Brush Company, Limited, and the Edison and Swan 
United Company, Limited, are, no doubt, by arrange- 
ment, in the majority, and that these two companies 
govern the committee is proved by the election, by ballot, 
of ten of those members to form the executive committee, 
all of whom I believe belong to or are connected with one 
or the other of the two companies before named. It is 
obvious that such a committee is not representative, it 
does not represent one hundredth part of the interests 
involved, and on that account, if it is to have the confi- 
dence of the body of electric light engineers and others 
interested, and to be in a position to carry through such 
alterations in the Electric Lighting Act and Provisional 
Orders as are considexed necessary, it should be re- 
modelled to include : 

1. Other electric light companies (in a fair proportion). 

2. Kindred companies, such as telegraph cable and wire 
companies, steam and other motive power companies and 
tirms. 

3. Private electric light contractors. 

4, Consulting electric light engineers, borough engi- 
neers, &c. 

5. Civil and electrical engineers generally. 

It is a well known fact that private electric light firms 
are doing more business in electric lighting than all the 
companies put together ; and it is obviously unfair that 
they should not be represented. In its present form the 
executive committee only speaks for the two companies, 
viz., the Anglo-American Brush Electric Light Com- 

any, Limited, and the Edison and Swan United Electric 

ight Company, Limited, and only represents company 
interests, at present the weakest of all the electric light- 
ing interests, and unless the Committee be remodelled I 
would advise the private tirms and others I have indi- 
cated, to form a committee to look after and advance 
their own special interests. I should like to know how 
the committee will work with that appointed by the 
** Dynamicables.” The ‘‘ Dynamicables” have produced a 
very excellent, and well-timed report on the subject, and 
they are far more representative than two companies can 
ever be. Atarecent meeting of the ‘‘ Dynamicables” I 
pointed out the advisability their working and _pre- 
senting their report in conjunction with the Institution of 
Civil Engineers, the Society of Telegraph Engineers, and 
other such well-known and established societies. I would 
suggest that instead of the disjointed and weakened efforts 
of special and independent committees, that the proper 
and most forcible way of obtaining the repeal and 
alteration of the Electric Lighting Act, and Board of 
Trade Provisional Orders, will be by a combination of the 
companies committee, the “‘ Dynamicables,” and as many 
of the under-mentioned institutions and societies, and 
such like, as may be induced to join, viz: The Institu- 
tion of Civil Engineers ; The Society of Telegraph Engi- 
neers; The Royal Society; The Royal Institution of 
British Architects; The Society of Engineers; The 
Sceiety of Arts ; The Iron and Steel Institute, and others; 
the arrangement and management to be placed in the 
hands of the ‘* Dynamicables,” who have shown themselves 
eminently qualified for such a position. Such a combi- 
nation, representing say 50,000 men, all more or less 
specially interested in the subject, would be all-powerful 





to fight the large competing interests of the gas companies, 
and to deal with the local authorities. The labours of such 
a combination would be treated with the respect due 
to the large body of the best class of men in the 
country they represent. I submit that all the societies 
mentioned, the companies and private firms who all 
desire the advance of electric lighting, would assist in 
such a combination, and help us to get out of the present 
slough of despondency brought in by disreputable company- 
mongering and interested cliques. The favourable revision 
of the Electric Lighting Act and Provisional Orders are 
necessary, and would materially help the electric lighting 
industry, and no doubt lead to the public lighting of large 
areas. The interests involved in such work are enormeus, 
and it behoves all who wish to share in the prosperity in 
prospect, to unite to prevent the combination of any two 
or more companies from practically arranging the terms to 
suit their own special schemes, and monopolising the ad- 
vantages, at the same time with very doubtful chances of 
ultimate success in securing alterations at all; on the 
other hand, the combination, such as I have outlined, 
would have the confidence of every one, and would, no 
doubt, be able to secure the alteration in the Acts and Pro- 
visional Orders we all so much hope to see. May I request 
your own views on this all‘important matter. 
I am, Sir, yours faithfully, 
Henry F. Joe. 
Tower-chambers, Moorgate-street, London, E.C. 
December 22, 1884. 








SECONDARY BATTERIES. 
To THE EpiToR OF ENGINEERING. : 

Str,—I have carefully read Mr. J. S. Sellon’s letter in 
your issue of this week. No excuse is necessary from him 
as to ‘rushing into print,” as the letter from ‘‘ Electro- 
lyte,” to “iin his is a reply, was merely an answer to 
another—a first communication by himself. He seems to 
take exception to two principal points in my letter. First, 
he continues to deny the right of Messrs. Parker and 
Elwell to roughen plates at all in presence of his claim so 
to do; and second, he criticises what I said respecting 
the preference of some electricians for Parker and Elwell’s 
battery. Respecting his claim to roughening plates, 
there are manifestly several ways of doing this. The 
plate may be roughened by scratching, as is sometimes 
done. It may be made by casting on a rough surface. 
It may be corroded by immersion in nitro-sulphuric acid 
(not nitric acid alone, as Mr. Sellon states, and this 
appears to make a great difference) like Messrs. Parker 
and Elwell; or, as by Planté’s method, the surface may 
be eaten into by the alternate electrolytic oxidation and 
reduction of juxtaposed plates in a bath of dilute sul- 
phuric acid. In view of all these various modes of action, 
I think the method used requires at least some specific 
description, or, anyhow, more than mere general allusion. 
Now the last-named process was sales described by 
Planté, who specially bears upon it in his directions for 
the construction of his cells, and although I am not aware 
that he ever took any patent in this country, still 
his paper to the Academy of Sciences was widely 
made public here, and I read the whole account 
published in English at the time of the first appearance 
of the Faure battery, | before Mr. Sellon had ever 
taken a patent for secondary batteries. His claim to 
priority therefore falls to the ground. Had no one ever 
roughened plate: for this purpose before him, I could 
understand Mr. Sellon’s claim to priority, but in face of 
what Planté did anteriorly and the publicity given thereto, 
I must protest and say I can hardly understand such a 
pretension. Had Mr. Sellon limited his claim to any 
one kind of roughening differing from that of Planté and 
not previously published, I can imagine that he might 
have formulated a holding claim; but as it is, with its 
attempted comprehensiveness, it becomes ni/, and is but 
one more illustration of the truth of the old adage ‘‘ qui 
trop embrasse mal étreint.” 

Again, an example of insufficient protection through 
loose wording is to be found in his patent No. 2818, 1882. 
He there specifies in particular the fashioning of plates 
with conical holes, which he fills with the active material, 
or to speak more exactly, gives to these holes shapes 
which he illustrates by drawings, so that the active 
material may ‘‘ keylock” into them, and be prevented 
from falling out. Now this in the first place obliges Mr. 
Sellon to use plates of considerable thickness, accounting 
in some measure for the great weight of his battery, and 
in the next it does not obviate the use of straight holes 
with sheets of felt or some other arrangement to prevent 
the cylinders of active material from falling outif employed 
by any designing persons wishing to evade his patent. In 
face of the illustrative Arawings, which prove Mr. Sellon 
never to have entertained such an idea, it is doubtful 
whether he could even plausibly uphold an attack for 
infringement against any one using pegs of active material 
with heads like nails stuck in a ine with holes to fit 
them. Patents are not intended to have a wide uncertain 
wording or to serve as traps; but to be holding they can- 
not be too clear and too precise, even if it be to the point 
of becoming tedious. 

As to the second point which Mr. Sellon raises, viz., 
the comparison of the Faure-Sellon and the Parker-Elwell 
batteries. Iam not able to speak with enough certainty 
as to their respective working to be able to pronounce 
upon the figures Mr. Sellon gives, but corroborated as 
they are by the letter of so great an authority as Mr. 
Reckenzaun, of course I look on then as both impartial 
and moderate. They do not, however, prove so much 
that the former gives a high efficiency as how lamentably 
deficient the latter is in this respect. This must and 
will always be the case, I fear, while we are driven to use 
a metal of so high anatomic weight as lead to produce 
the active material of secondary batteries. We can only, 
while this is so, aspire to reducing the weight of the sup- 





port. I suppose the ‘preference of some electricians for 
the Parker-Elwell battery lies in the fact that it is parti- 
cularly useful where a rapid discharge of high power is 
desirable, for in this respect I have understvod it excels 
all others. Also I have aed complaints that the Faure- 
Sellon battery rather loses with age, whereas the Parker- 
Elwell gains thereby. Also that the studs of active 
material swell and then get loose and drop out in the 
Faure-Sellon battery. Ido not know whether these com- 
rg are well founded, but as my authority is a very 
igh one I am prone to credit it, 

n conclusion I desire to correct an error which, by a 
slip of the pen, I commited in my former letter. I said I 
was unacquainted with either of the parties, whereas [ 
have had the pleasure of meeting Mr. Sellon, though 
I never transacted business with either him or Messrs, 


Parker-Elwell. 
I an, Sir, yours faithfully, 
London, December 22, 1884. ELECTROLYTE. 


SEWAGE DISPOSAL. 
To tHE Epiror or ENGINEERING. 

Srr,—Sewage disposal still appears to be one of the 
most perplexing problems of the day, and it may be asked, 
“Why is this so?” Is it not because our sanitary 
authorities have been trying to get rid of it in an easy 
manner—no matter how, the easier the better—and that, 
after converting our finest streams into open sewers, and 
one, at least, of our loveliest lakes into a cesspool, they are 
beginning to find out that it cannot be got rid of so easily ? 

Sewage cannot be forced out to sea; it will return to 
pollute the shore, being simply the transfer of a nuisance 
from one place to another. Neither can it be poured 
continuously over land in a crude, or even in a clarified 
condition, without, in time, producing grave results. 

Fluid sewage is of little (if any) more value than plain 
water, and the difficulty attending such a mode of treat- 
ment ought to lead to its abandonment. The whole volume 
of the sewage should be treated at the outfall works, no 
matter what the trouble and expense may be. To extract 
the manurial value out of the liquid sewage is next to 
impossible, but we can produce a clarified effluent sufli- 
cient to satisfy the requirements of the Local Government 
Board and send it direct into the nearest watercourse. 
Perhaps in time a cheap acid salt will be found that will 
produce a chemically pure effluent, but under all circum- 
stances and at all times it will be necessary to remove the 
solid matters held in suspension before any treatment of 
the fluid is attempted if such treatment is to be effective 
and economical. 

The solid deposit (of considerable value when dry and 
adulterated with so-called aids to precipitation) can be 
extracted from the liquid by subsidence on the quiescent 
—— and be reduced to a perfectly dry powder at a 

ess cost than 7s. 6d. per ton, and either sold at a small 

figure or given away in the great bulk of towns ; but when 
the quantity of dry sludge produced would be large, there 
might be a difficulty in so disposing of it, as it possesses 
too low a manurial value to pay the cost of carriage to a 
distant market. In this case it can be treated in the 
same manner as coal, viz., by distillation, the residue in 
the retorts, being one-half only of the original bulk, could 
be tipped on any available waste land as harmlessly as so 
much dry sand. 

The gas generated could be used as fuel, and the 
ammoniacal liquor (65 gals. per ton, containing nearly 
5 per cent. of ammonia) would, by its sale, contribute 
greatly to the cost of such a mode of treatment, which is 
sanitary and scientific. 

If corporations or Local Boards of Health will not 
undertake the task, why do they not offer the dried 
sludge, with a sufficient inducement, to persons enter- 
prising enough to rid them of it, so that it can be made 
into manure of high standard value and be returned to 
the land to increase its fertility and ease the burden of 
the ratepayer ? am, Sir, 

JOHN Howarn Kipp. 











TRAIN LIGHTING BY ELECTRICITY. 
To THE EpiTor oF ENGINEERING. 

Srr,—In your last issue Mr. W. H. Massey alludes to 
the sentimental objections at present being raised that the 
lights are extinguished whenever it may be necessry to 
uncouple the locomotive engine which carries the dynamo. 

Whether this objection is a sentimental one or not I 
cannot say ; such a point would have to be settled by the 
travelling public at large. But permit me to say that 
(even excluding the use of accumulators) there is no reason 
whatever why the lights should be extinguished for a 
single instant, although the train might be left standing 
without its locomotive for any length of time. All that 
would be required is a dynamo fixed in the station where 
the trains are made up and the provision at suitable 
places along the platforms of flexible twin cables in con- 
nection with the main leads from the dynamo. Some of 
the coaches in each train, or preferably all the coaches, 
should be provided with terminals connected to the 
main leads throughout the train, which would fit a clip 
attached to the end of each pair of flexibles. To prevent 
reversal of polarity the clip should be so arranged that it 
will only go onone way, and the flexibles might be stowed 
away under the edge of the platform in the same way as 
are the india-rubber gas pipes in Broad-street and other 
stations. 

Immediately atrain comes in the nearest flexible would 
be clipped on to any of the terminals within reach, and 
for the time being the train would be lighted jointly from 
the dynamo on the locomotive and from that fixed in the 
station. After detaching the locomotive the station 
dynamo will continue to light the train until a new loco- 
motive is coupled on. I need hardly point out that the 
dynamo in the station, with its engine, leads, flexibles, 
and clips would be far cheaper than a set of accumulators 
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for every train, and would also have the additional advan- 
tage of serving at the same time for the permanent light- 
ing of the station. 
Yours faithfully, 
GISBERT Kapp. 
Warley, Essex, December 15, 1884, 


To THE EpitTor oF ENGINEERING. 

Sir,—The importance of this subject, affecting so deeply 
the comfort of the travelling public, must be my excuse for 
asking you to find room for a few remarks additional to Mr. 
Massey’s excellent letter in your issue of December 12. 

Although in the main I agree with that letter, yet I 
wish to point out to you, Sir, as well as to Mr. Massey 
himself, that whereas it was a difficult matter to persuade 
a locomotive superintendent to cumber up his engine or 
tender with the rather bulky machinery which Mr. Massey 
was able to avail himseli of for his experiment, now, 
owing to the labours of Messrs. Heenan and Froude in 
perfecting the Tower engine, and of my own firm in 
perfecting the dynamo, we have been able to put on the 
Great Eastern engines a combined engine and dynamo 
which measures only 3 ft. in length, 20in. in breadth, and 
12in. in height. Room for such a compact piece of 
mechanism can be found on or about most locomotives, 
and I hope that the extreme simplicity and consequent 
trustworthiness of the arrangement, may induce other 
railway companies to follow the very spirited lead given 
them by the Great Eastern Railway Company. 

Of course I am not able to speak so dispassionately as 
Mr. Massey does of our simple arrangement of direct 
driving compared with the more complex arrangement of 
dynamo driven from an axle in the van, and combined 
with accumulators. Still, I would call the attention of 
your readers to the self-evident fact that electric lighting 
mechanism does not differ from other mechanism, in that 
trustworthiness and efficiency go hand in hand with 
simplicity and few parts. Again, although no prominent 
mention has hitherto been made of the fact, there is 
absolutely no comparison between the cost of direct 
running and of the van dynamo accumulator system, the 
cost of the latter, whether for first cost or for maintenance, 
being quite double that of the former. 

Yours faithfully, 
R. E. Crompton. 

Mansion House Buildings, E.C. 





ENGINEERING IN BUENOS AYRES.. 
To THE Epitor oF ENGINEERING. 

Str,—Foreign railway engineering is sometimes peculiar, 
and I propose giving you a short account of what is to be 
seen out here. I will begin with the Government exten- 
sions from Tucuman, as claiming precedence. 

This railway, which isa continuation of the metre gauge 
line from Codota to Tucuman, will eventually reach 
Salta and Jayjay, and run on to Bolivia. The country 
is wooded and hilly, intersected with numerous streams, 
and is, to my mind, a fairly easy one in which to lay outa 
railway. 

The staking out is the most extraordinary that I have 
ever seen. The curves seem all to be in the wrong places; 
the work seems to have been done from rise to rise, 
joining these points without any regard to the main 
features of the country. Examples of very long cuttings 
and banks are common, which could have been laid on the 
surface by altering the centre line to one side or the 
other, often saving gradient as well as work. The 
ruling gradient is 1 in 60 about, and curves of radius 
1200 ft. to 15,000 ft. The banks are constructed from side 
pits, these latter are then filled in in many places from the 
cuttings, surplus spoil is sometimes pve over a mile to 
do this work. The masonry is on a par with the earth- 
work, and is generally plastered over. The native brick 
weighs about 8 ]b., absorbs 7 lb. of water, and is about 12 in. 
by 6 in. by 2in. In a hot climate, and during the long 
dry season, it must be almost impossible to get sound 
work done with such material. Good stone is met with 
on many parts of the line and adjacent country; but 
when used, it is broken into spawls, or thrown down the 
side of the banks. The most important structure is a 
viaduct of 24 spans of 10 metres each, part of which is 120 ft. 
from the surface of the ground. The bricks used here 
are English-shaped. From the springing line the piers 
have battered faces down to the footing, which rests on 
2 metres or thereabouts of concrete. The batter is ;4 on 
the face of pier, and ,'; transversely to the centre line of 
viaduct. Every fifth pier is built of extra thickness 
which seems generally to be about 1.50 metres at springing. 
The face bricks are built square with the batter, thus 
causing very thick joints in the adjoining horizontal 
work. There is a wing wall built entirely of headers, 
which give bad bond to the work, but such work is not 
rare, All the piers are solid; the economy of the jack 
arch seems not to have been thought of, nor do they seem 
to have desired to lighten the load on the foundations. 

I will now pass to the tunnel which is close by and is 
built of the same brick. The shape is that known as 
seven-centred, therefore with a very sharp curve at the 
crown. The arch is built entirely of headers, and keyed 
with bats. Part of this work should be on a curve, but it 
has been built in short straight lengths. The tempora 
works for the construction of these last two works will 
conclude my description of this line. 

To supply bricks for these works a large kiln has been 
built, a few miles up the valley crossed by the viaduct, 
and some English brick machines cut the bricks. The 
clay is hardly tempered, therefore the bricks are of 
uneven shape and size. The first kiln burnt was charged 
with such green brick that the whole mass had to be picked 
out, and the arch of the kiln rebuilt. The bricks come 
down a branch of the same gauge as the railway, and are 
carried alongside the viaduct by either of two temporary 
bridges, one of which would have been ample. Bricks for 











the tunnel are carried round the hill to the tunnel- 
mouth furthest from this viaduct. Why then the 
tunnel? The centres for the tunnel were first built 
entirely without means of being slacked and fitted like a 
cork into a bottle. On the viaduct very heavy timber 
centres were used and not the usual plan of building up 
walls in mud, which is general on this line. 

No practical man has ever been known to be at the 
head of such works, and though the young gentlemen 
may gain a very good engineering education in Buenos 
Ayres, it seems to me a pity that they do not serve a 
pupilship to some competent civil engineer before being 
allowed to scatter the money which should be applied to 
remunerative work. 

I shall have some other works to criticise, and as I am 
just starting work in this country, for these reasons, 
therefore, I inclose my card and sign myself 

ComMON SENSE. 

Buenos Ayres, October 28, 1884. 


AWARDS FOR VENTILATORS AT THE 
HEALTH EXHIBITION. 
To THE EpiTtor oF ENGINEERING. 

Sir,—Seeing that Mr. Clark has not accepted our in- 
vitation to publish in your columns the letter which he 
says was sent to us inviting us to send our ventilator to 
be tested, or the one he states he received from us declin- 
ing to comply, it can only be inferred that he is unable 
to substantiate his statements by the production of these 
letters. We have already affirmed that we were not in- 
vited to submit our air-pump ventilator, or any exhaust 
ventilator that we make, for the purpose of being tested, 
or that we declined to comply with such an invitation. 
This we adhere to, and no proof has been furnished, 
though specially invited, to dow that we are in error. 
As to the mode of conducting and value of the experi- 
ments in question, your readers, from the mass of evidence 
which has now been submitted, will be able to form their 
own opinions. 

Thanking you for the courtesy you have shown us in 
inserting our letters in your valuable columns, 

We are, yours truly, 
ROBERT BOYLE AND Son. 

64, Holborn Viaduct, December 9, 1884. 

To THE EDITOR OF ENGINEERING. 

Str,—I have read the correspondence upon this subject, 
and being myself an exhibitor of exhaust ventilators at 
the Health Exhibition, I have taken some interest in it. 
After reading Mr. Clark’s letter, and being also informed 
that Messrs. Banner Brothers and Co., having observed 
the absence of Messrs. Boyle’s ventilator from the testing 
room, had therefore called at their stand at the Exhibi- 
tion and spoken to their representative there, and as, fur- 
ther, Messrs. Boyle’s principal place of business is in 
London, it will be very difficult to make many believe 
that Messrs. Boyle were not asked to send in their ap- 
pliances to the testing room, and that they knew nothing 
as to any testing going on. 

It is quite possible Mr. Clark, in writing to Messrs. 
Boyle to send in their ventilating appliances to be tested, 
did not entitle it ‘‘ Your air-pump ventilator,” but to 
make any such omission a reason for not sending in what 
they had, would be a quibbling excuse only to be made by 
one who had no stomach for the fight. So far as I can 
judge from all that has been written and said on the sub- 
ject, it seems to me that had Messrs. Boyle really wished 
to allow their ventilator to be tested the way was open to 
them to get it done. 

They were written to, Mr. Clark says, on September 9th. 
Now I did not receive my invitation till September 29th, 
when I was at Dublin, yet I managed to send off from 
Glasgow a ventilator, for size of pipe mentioned, in two 
or three days after. 

As tothe modus operandi of testing, I do not think 
Messrs. Boyle under the circumstances have any business 
tu write about it as they have done, and more especially 
as they admit they can only write from hearsay evidence, 
and which hearsay evidence has caused them to make 
several mistakes, 

If the testing was not being properly carried out, the 
right time to objeet to it was before the awards were made, 
not to raise loud lamentations after all was past and the 
awards published. 

I happened to be in London on October 20th, and look- 
ing in at the testing room saw the style of testing, and 
considered it could not give fair results. So I wrote to 
the jury that before any awards were made they ought to 
carry out the testing more correctly, as the room the ven- 
tilators were being tested inside of was only about half 
the length it aeae be, and the testing tube was far too 
small, but except an acknowledgment of receipt from the 
International Health Exhibition secretary I have got no 
reply up to this date. 

Before closing I would point out that as yet we do not 
know definitely what awards have been given to exhaust 
ventilators, as some of those who have got awards in the 
ventilating section may have got them for other things 
than exhaust ventilators. 

Tam, &c., 
W. P. Bucwan. 

21, Renfrew-street, Glasgow, December 13, 1884. 








FOREIGN AND COLONIAL NOTES. 
Water Supply of Adelaide.—The South Australian 
Government, in view of the increased consumption of 
water in Adelaide and the suburbs, are having surveys 
made at Sixth Creek, in the Mount Lofty Ranges, and at 
Victoria Creek, near Gawler, with the view of seeing 

which site is the better suited for reservoir purposes. 


St. Petersburg and Moscow Railway.—We learn that a 








consortium or syndicate of Moscow firms, has made a pro- 
posal to the Russian Government for leasing the Nicholas 
or St. Petersburg and Moscow Railway. The minimum 
rent offered exceeds the present annual profits derived 
from working. The offer of the consortium has been re- 
ferred to a commission. 


Swiss Railways.-—The net profits realised upon the rail- 
ways of Switzerland in 1883 amounted to 1,762,457/. The 
average return obtained upon the share capital for the 
year, after provision had been made for all fixed charges, 
was at the rate of 1} per cent. per annum. 


German Rail Exports.—The exports of rails from Ger- 
many in August amounted to 12,843 tons. The aggregate 
exports in the first eight months of this year were 90,412 
tons. Orders have been recently obtained for 10,000 tons 
of German rails upon Roumanian account. 


Melbourne Harbour Trust.—The reclamation works now 
being carried out by this trust near the mouth of the 
Yarra are sufficiently advanced to show that a large tract 
of highly valuable land will be reclaimed by the deposit 
of silt at this spot. The works are steadily progressing, 
and in the course of a few months a sheet of water hitherto 
known as Greenwich Bay, will have entirely disappeared, 
and in its stead the trust will possess some 40 or 50 acres 
of dry ground. 


The Macquarie and the Bogan.—The practicability of 
turning the waters of the Macquarie and the Bogan down 
by Nymagee and Cobar, through the centre of some dry 
country, has been demonstrated toa Commission on Water 
Conservation by Mr. John Wright. 


Canadian Pacific Railway.—The directors have taken 
over from the contractors a part of the line from And- 
bury Junction to Pogamasing, a distance of 59 miles, and 
they have begun a regular train service. So far, 
comparatively few engineering difficulties have been 
encountered, and everything points to the opening of the 
entire line between Montreal and the Rocky Mountains 
within the next six or seven months. 


The Suez Canal.—The transit revenue collected by the 
Suez Canal Company in the first ten months of this year 
was 2,148,215/., as compared with 2,239,236/. in the corre- 
sponding period of 1883. The number of ships which 
passed through the canal in the first ten months of this 
year was 2839, as compared with 2838 in the correspond- 
ing period of 1883. The diminution observable in the 
transit revenue this year was principally attributable to a 
— of 5d. per ton made in the tolls since January 

, 1884. 


Belgian Coal Exports.—The exports of coal from Belgium 
in the first nine months of this year amounted to 3,330,293 
tons, as compared with 3,127,523 tons in the correspond- 
ing period of 1883. In these totals the exports to France 
figured for 3,136,343 tons and 2,913,638 tons respectively. 


Blast Furnaces in the United States.—The number of 
blast furnaces in blast in the United States at the com- 
mencement of Uctober, 1884, was 234, as compared with 
340 at the commencement of October, 1883, 443 at the 
commencement of October, 1882, 435 at the commence- 
ment of October, 1881, 424 at the commencement of 
October, 1880, 337 at the commencement of October, 1879, 
and 251 at the commencement of October, 1878. 








Steam Power on Tramwayrs.—The Stockton-on-Tees 
steam tramways have been :unning three years with only 
two collisions, and those with vehicles whose drivers were 
intoxicated ; in the Batley tramways the cost of repairs 
due to collisions has only been three pounds in five years ; 
while in Rangoon (Burmah) 700,000 passengers have been 
carried without an accident. 





THE SwepisH Testinc Hovuse.—Some years ago the 
Jernkontoret (Comptoir des Forges) founded at Liljehol- 
men, near Stockholm, a testing house for metals. It was 
organised on the best models, and was provided with a 
Werder machine capable of applying a force of 100,000 
kilos., and immediately won the confidence of all the 
local manufacturers, as well as of the naval and military 
departments of the Government. The success which the 
establishment has achieved renders it desirable that its 
resources and high character should be acknowledged 
abroad by such bodies as Lloyd's, the Bureau Veritas, 
and others, and that goods bearing its stamp should be 
received with the confidence they deserve. 

Tue Late Mr. Joun Turnsutt TuHomson.—Intelli- 
gence has recently been received at Duns, Berwickshire, of 
the death, in New Zealand, on the 16th October, of Mr. 
John Turnbull Thomson, an engineer who attained to 
great professional eminence in that colony. Mr. Thomp- 
son was in his sixty-fourth year at his death; he was 
educated at Duns Academy and at Wooler, and he sub- 
sequently studied at Marischal College, Aberdeen. Mr. 
Thomson spent about eighteen years of his early manhood 
in the Straits Settlements, where for a long period he 
held the office of chief surveyor, and constructed the 
Hersburgh Lighthouse, on the rock of Pedra Branca, in 
the China Sea, a work of singular difficulty. Mr. 
Thomson afterwards became surveyor of the infant pro- 
vince of Otago, in New Zealand, in the year 1856, and 
held for many years the joint offices of chief surveyor, 
chief commissioner of Crown lands, and provincial engi- 
neer of Otago; and in the year 1876 he was appointed sur- 
veyor-generalofthecolony. Hevisited Scotland in 1877, and 
was absent on leave for about a year. After returning to 
New Zealand, Mr. Thomson continued for about ayear in 
office, and on retiring he settled in Southland in the year 
1879, on one of his properties near Invercargill. Mr. 
Thomson married in 1858, Miss Williamson, daughter of 
one of the pioneers of Otago and leaves a large family of 
daughters. 
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BRIDGE OVER THE RIVER INDUS, AT ATTOCK. 
MR, F. L. O';CALLAGHAN, ENGINEER. 
(For Description, see Page 584.) 
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INDUSTRIAL PARTNERSHIPS. 

Tn arecent number of the Fortnightly Review, Mr. 
Charles Waring, in an article on ‘‘ The Future of 
Industry,” estimated that the cost to the working 
classes of the strikes in the period between the years 
1870 and 1879 inclusive, was 26,812,8001., and the 
loss to their employers was 4,189,500/. These two 
sums together amount to 31,002,3001., for the whole 
period, or to 3,100,230/. perannum. Itis not worth 
while to spend time in considering whether these 
figures be correct or not; every one must admit that 
the war between capital and labour has been most 
costly, and that if the secondary losses were included, 
the total would be immensely greater than that stated 





above. The question that demands attention con- 
cerns the means by which a definitive peace may be 
declared. What is required is not an armed truce 
or even a voluntary disarmament, but an offensive 
and defensive alliance of the two belligerents for 
the purpose of defending and prosecuting their 
common interests. Many schemes have been pro- 
pounded to this end, but they have mostly taken 
the emblem of the lion lying down with the lamb, 
as the symbol of peace. Such an idea is most 
charming for the lion, who finds himself provided 
with a locomotive store of mutton ready when other 
sources of supply fail, but it is exceedingly trying for 
the lamb who cannot share the lion’s feast when food 
is plenty, and stands in imminent danger of being 
eaten when times are bad. The position of capital 
in many of the paper partnerships which have been 
evolved by philanthropists, is much like that of 
the lamb. Given favourable conditions it would 
gather a fair subsistence, but in times of scarcity it 
would suffer heavily. The motto of labour would 
necessarily be ‘‘A man must live,” and when it 
could no longer subsist upon the fruit of its toil, it 
would turn to its moneyed partner for aid, and as 
they say in the East would ‘ eat” him. 

The future of industry is an all-important and 
interesting subject for the inhabitants of this 
country. The means of production are increasing 
at a quicker rate than the markets of the world 
can respond to, and consequently manufacturers 
are loaded with stocks, in spite of prices being re- 
duced to the lowest point. If, as once, England 
were the sole workshop of the world, this stagna- 
tion would matter little. There would be delay, 
and that would be all. But with French, German, 
Belgian, and American manufacturers jostling us 
in all parts of the globe where work is to be done, 
the case is entirely different, and it is impossible to 
play a waiting game. The successful salesman is 
he, other things being equal, who ‘asks soon and 
asks often.” And unfortunately, things are ex- 
ceedingly equal now. We are approaching the 
fabled time when all men will stand on the same 
footing, and none will be wiser than his fellow. 
Once skill and knowledge were cumulative, and 
put their owners in a place of safety where they 
were comparatively beyond the reach of competi- 
tion from the crowd. But now each day sees a 
readjustment effected, and the small men are 
placed on pedestals which bring them almost on a 
level with the giants. The morning paper brings 
the intelligence of new markets and new inven- 
tions ; the technical paper follows with detailed 
descriptions, and hard behind it comes the commer- 
cial traveller, who will give fluent explanations of 
everything under heaven in return for a ‘‘ good 
line.” English tools have been copied on the Con- 
tinent with just as much pains as the budding 
artist bestows on his reproduction from the antique, 
and with far moresuccess; spinning machinery under 
the superintendence of Lancashire and Yorkshire 
overlookers is to be found in almost every country of 
the world ; ships built on the Clyde and the Tyne 
carry millions of tons of ocean traftic that never 
touch these shores ; and, in a word, a very consider- 
able part of our endeavours are directed to teaching 
the foreigner how to do without us at home and to 
oust us in neutral markets. 

We do not recall these matters to waste time in 
regret—it would be as useless to regret that winter 
follows summer—but to show the necessity of every 
possible means being adopted to maintain our ad- 
vantage. We arestill the first in the race, but the 
space dividing us from our competitors lessens as 
the pace increases, and to maintain our position 
we must make available every natural advantage we 
have. English labour is, no doubt, the best in the 
world, at least as far as engineering is concerned, 
but it is also dear, whether taken per unit of time or 
per unit of work. Every practicable suggestion of 
means that will add to its value or decrease its cost, 
either directly or indirectly by abolishing strikes, 
is worthy of consideration, as if it does not bear 
tangible fruit, it calls attention to the subject, 
and by familiarising the idea, paves the way for 
the acceptance of a better scheme. It is in 
this light that we regard Mr. Waring’s pro- 
posal; we do not think it capable of extended 
application in the present moral and intellectual 
condition of the working classes, and we may add, 
of the capitalists also, for it presupposes a degree of 
unanimity and brotherly kindness which only exists 
in small communities surrounded by a dangerously 
hostile population, like the early Christian churches. 
Mr. Waring supposes that the capitalist A B enters 





into partnership with a number of workmen C D to 
carry on a specified industry for a certain number 
of years. AB provides a given amount of capital 
upon which he draws an agreed percentage “‘ irre- 
spective of profits and losses,” and the men receive 
subsistence wages, less than the current rate. At 
the end of the year the accounts are made up ; if 
there is a loss it is written off the capital, the men 
losing the fund which has arisen from the deferment 
of a part of their wages; if there is a profit it is 
divided between A B andC D in proportions arranged 
at the commencement of the undertaking. 

Of the great value of such industrial partnerships, 
if they could be generally practised, it would be 
impossible to speak too highly. They would vastly 
increase the quality and the quantity of work turned 
out, and would diminish the waste and the cost of 
supervision. Each Saturday every man would be re- 
minded that the balance which remained to him 
depended for its existence upon his continued exer- 
tions, and that negligence during his working hours 
must mean privation in his home. That the work- 
ing man is quite accessible to considerations of this 
kind is shown by his conduct when working by the 
piece. When not held in by the fear that too large 
a ‘*draw” may bring down the price of the work, 
his industry and energy are alike remarkable, and 
were it not that piecework and scamp work go 
together ‘‘ like winter and foul weather,” and need 
increasing supervision, it is probable that, in many 
trades, no better system could be desired. But 
piecework is not of universal application, and in 
spite of its many advantages, falls short of the ideal 
partnership we are considering, which is much to be 
preferred before it. But for industrial co-operation 
to be successful it must fulfil certain conditions, of 
which the chief is that the workman and the capi- 
talist must both find themselves benefitted by it, 
the workman directly and the employer indirectly. 
The latter takes a broad view of his affairs, and if he 
could be assured of the mental repose that would 
follow from the knowledge that there was no waste 
or idleness in his works, and no danger of strikes, 
he would be willing to submit to certain restrictions. 
But the labourer, having little at stake, and 
not being inured to self-control, would judge the 
system by a money standard only. If he worked 
with the energy which accompanies piecework he 
must have piecework wages, at least, and he would 
have a mean opinion of any partnership scheme 
that did not provide something beyond that. Now, 
however affairs may have been in the past, it is 
much to be doubted whether co-operation would 
give the workman greater average wages than he 
has at present. The course of trade may be roughly 
stated to consist of (1) a short period of prosperity ; 
(2) along interval during which orders are fairly 
abundant, but prices are so low that the profit only 
pays a moderate interest on the capital ; and (3) a 
shorter period of absolute loss. When a manufac- 
turer is sufficiently astute to reap the profit in the 
first period, and not let it fall into the lap of the 
middleman, he increases his capital, and gains a 
large advantage from the toil of his servants. But 
this seldom lasts long now, and during the second 
period the master and the man share the proceeds 
fairly equitably, the balance of advantage inclining 
to the latter. At the last stage nearly all the loss 
is borne by capital, which is quite unable to calla 
rest, but must continue its operations. Such a 
picture applies, of course, only to a staple trade, 
and it is only in such that industrial co-operation 
could be carried out. In a fluctuating business, 
such, to take an extreme example, as the manufac- 
ture of submarine telegraph cables, where the 
works vary in activity from that of a beehive to 
the sleepiest of Sleepy Hollows, co-operation is im- 
possible, because labour would share the profit only, 
and during the losses would be away contributing 
to the success of a rival company. It is only in 
industries where production is kept at the top 
limit, and where the workpeople are fairly con- 
stant, that the scheme would work. And here, 
unfortunately, it presents the fewest advan- 
tages. An Oldham cotton mill furnishes a 
case in point. It manufactures two articles 
only; 32s. twist and 50s. weft, and it is 
known to half an ounce how much yarn should be 
turned off each spindle of the 30, 40, or 50,000 
which the mill contains. Every hand is paid by 
the piece, and a rigid inspection cultivates a high 
standard of dexterity among all classes. In such a 
case the saving effected by a partnership would be 
small, and the workpeople would not think it repaid 
them for the delay it imposed, while the capitalist 
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would dread lest under some contingency it would 
fetter his action. 

Thus in two extreme cases, very far apart, it 
would seem that the scheme of co-operation before 
us, in spite of its great theoretical advantages, would 
not work, and if we were to select intermediate 
examples it would be evident that they bristled 
with formidable difficulties. The conviction is 
forced upon us that in social, as in physical evolu- 
tion, a change in one part of the organised struc- 
ture cannot take place with an alteration in other 
parts, and must be very gradual. Changes in our 
business environments are doubtless taking place, 
but the present system must have grown much 
more unsatisfactory than it is, before capital and 
labour, the most timid and the most indiscrimi- 
nating elements of our system, will voluntarily 
adopt a change, the effects of which cannot be 
clearly foreseen. Doubtless something of the kind 
will come, and cautious experiments are to be re- 
commended. The plan of giving managers a com- 
mission of the profits has worked well for a long 
time, and provides a nucleus for extension to fore- 
men, and even to leading hands. Such a trial, if 
successful, would furnish a basis for which a plan 
such as Mr. Waring’s might grow. It is well 
known that labour-saving appliances only sell well 
when trade is very bad indeed, and for the same 
reason we do not expect to see any earnest attempt 
at co-operation until the workman feels that his sub- 
sistence depends upon it, and the capitalist find it 
to be the only means by which he can employ his 
money. 








ELECTRICAL PROGRESS IN AMERICA. 


At the last meeting of the Society of Telegraph 
Engineers and Electricians, Mr. W. H. Preece, 
F.R.S., gave a most interesting discourse on the 
present condition and future prospects of electrical 
engineering in America. The author visited 
America in 1877 in order to inspect the telegraph 
systems there, on behalf of the Postal Telegraph 
Department ; and his second visit was paid during 
the recent meeting of the British Association at 
Montreal and the holding of the Electrical Congress 
at the Philadelphia Exhibition. 

After reviewing the work done at both of these 


scientific gatherings, Mr. Preece went on to speak 
of the general progress of telegraphic industry 
in the United States, remarking that since 1877 
we in England had advanced more rapidly than 
our cousins, a remark which is contrary to 


the received opinion. It is to be taken, however, 
in a scientific rather than a material sense, for as 
Mr. Preece states, the mileage of telegraph wire has 
increased from 200,000 in 1877 to 433,726 in 1884, 
while the number of messages per annum has in- 
creased from 28 millions, to 48 millions, in the same 
space of time. The number of offices has risen 
from 11,660 to 13,600, and the capital invested 
from 40 millions to 80 millions of dollars. One 
telegraph novelty had indeed appeared, namely, 
the Delany multiplex system. Mr. Preece speaks 
very favourably of this rapid telegraph, and hopes 
to try it on the Postal Telegraph lines. The 
apparatus itself will, we understand, be exhibited 
at the forthcoming International Inventions Ex- 
hibition in South Kensington. 

Passing from telegraphic to telephonic operations, 
Mr. Preece alluded to the recent attempt to upset 
the Bell patents on the ground of Drawbaugh’s 
claim to priority of invention; an attempt which 
has for the present failed, pending an appeal to the 
Supreme Court. Judge Wallace has decided that 
notwithstanding the testimony of some 200 witnesses 
who claim to have heard of, heard, or seen the 
Drawbaugh telephones prior to the date of Bell’s 
patents, the evidence leads to the conclusion that 
Drawbaugh had not invented a practical telephone 
prior to that date. The case has extended over 
four years, and the interests involved are at 
present valued at 100 million dollars. The de- 
cision will, if unreversed, give an impetus to tele- 
phony in America by preventing threatened litiga- 
tion. From 150, the stock of the Bell Company has 
risen to 250 in less than six months, owing to the 
termination of the case in the Circuit Court. 

The telephone in America (to return to Mr. 
Preece’s lecture) is used on a far more extensive 
scale than in this country, notwithstanding the fact 
that it is far more heavily taxed than here, one 
company being taxed as much as 75 per cent. 
of its receipts. The reason of this is that it is 
a vital necessity to business, partly owing to the 





excessive heat during summer. The charges for 
the use of the telephone are also much higher 
in America than here, the annual charge for the 
“law” exchange system employed by lawyers being 
44l., while the ordinary charge is 3d/., as against 
201. in London. In some American towns, how- 
ever—for example, Philadelphia—the rate is 25l., 
and in Buffalo they charge by results at a tariff of 
6, 5, and 4 cents per call according as the minimum 
number of calls is 500, 1000, and over 1000 per 
annum. 

The exchange system is very promptly worked in 
America, the maximum time of ‘ putting through” 
being four seconds on the Milwaukee lines. There 
are 10,600 subscribers to the exchanges of New 
York alone, whereas in all England there are only 
11,000. In the whole United States there are 
97,400 circuits, comprising 90,000 miles of wire, 
and some 517,000 instruments have been manu- 
factured. 

Turning to electric lighting, Mr. Preece remarked 
upon the extraordinary progress it has made in the 
United States as compared with Great Britain. 
There are some 90,000 are lamps alight every night 
in the States, and in most of the large cities the 
streets and warehouses are brilliantly lighted by 
them. The contrast between New York and Lon- 
don in this respect was, as Mr. Preece stated in a 
recent lecture to the Society of Arts, most depres- 
sing. ‘‘On the evening of October 21st,” he said, 
‘‘[ drove from the Windsor Hotel, New York, to 
the Cunard Wharf, a distance of about four miles, 
through streets entirely lighted by electricity. On 
October 30th I drove from Euston to Waterloo 
without seeing a single electric light.” One 
manufacturer told him that he was turning 
out 800,000 carbons for arc lamps per month, and 
and another that his output was 50 arc lamps and 3 
dynamos per diem. There are many central sta- 
tions working regularly, both with arc and incan- 
descent lamps, and more than one electric light 
company pays dividends ; while the manufacturers 
seem to be full of work. 

The principal systems in use are, for arc, the 
Brush, Weston, and Thomson-Houston ; but there 
are other systems not so well known on this side of 
the Atlantic, such as the Hochhausen, the Van de 
Poel, the Western Electric, the Fuller, and the 
Sperry. The chief incandescence lamps employed 
are the Edison and the Weston. 

In his lecture to the Society of Arts, Mr. Preece 
entered rather more fully into this part of the sub- 
ject than at the Society of Telegraph Engineers, 
and we will therefore refer to some of his observa- 
tions at the former place. 

The Weston system struck him as probably the 
best in the United States from a mechanical point 
of view. The great suspension bridge at Brooklyn 
is lighted by it, forming a very splendid spectacle 
ona fine night. New York harbour will also soon 
be lighted. The dynamo is remarkably free from 
sparking, the ‘‘ Foucault” currents are checked, 
the resistance of the armature (.0011 ohm) is so 
low as to be negligible, and the dynamo becomes 
practically self-regulating ; while the electromotive 
force is a safe one, being only 70 volts when 
the machine is running at 1000 revolutions per 
minute. 

We need not follow Mr. Preece in his accounts of 
the various systems above mentioned, as they will 
be found described in detail in our pages ; but we 
may mention that it is at length decided to light 
the streets of Ottawa with the Thomson-Houston 
system by power derived from the celebrated 
Chaudiére Falls. The Thomson-Houston Company 
have already a central station at Montreal, supplying 
164 arc lamps to the streets of the town at the rate of 
50 cents per lamp per night, the lamps being lighted 
from dark till midnight. Here, as in the case of the 
Brush central stations, the current is carried by 
overhead wires erected on posts, the wires being of 
copper (No. 6 gauge) covered with asbestos and 
cotton. In Philadelphia Mr. Preece inspected a 
Brush central station supplying nearly 1000 lamps 
and utilising 1200 horse-power. There were 25 
circuits, some four miles long, of overhead wires. 
The charge for each lampis 25 dols. per month, 
which is equivalent to 601. per lamp per annum. 

For street lighting the lamps are suspended from 
tall posts running in a zig-zag line and about 50 yards 
apart. Anexperiment in general illumination by 
eight Brush lamps on four iron masts 250 ft. high, 
which Mr. Preece saw at Cleveland, did not recom- 
mend itself to him, the streets below being lit by 
what seemed a very pale moonlight. We may add 





that the price paid in New York is 70 cents per 
night, or 501. per annum for each are lamp ; but a 
fine of 1 dol. 40 cents is imposed on the lighting 
company every time a lamp is reported to have been 
out. This serves as a salutary check on the work- 
ing of the system. 

Incandescence lamps are not used in America 
for street lighting, and for indoor lighting they 
have not been employed to the same extent as in 
— although they have several central stations 
there. 

The Edison and the ‘‘ tamadine” lamp of Weston 
are the most promising lamps on this system ; but 
the Swan and the Bernstein lamps are also used. 
The largest central station is that of the Edison 
Company in New York ; but Mr. Preece saw a very 
interesting little station at Roselle, a small village 
in New Jersey, where three dynamos in series 
supply 1200 lamps in three series by means of over- 
head wires. The charge was a cent per hour for 
each 10-candle lamp, a price equivalent to gas at 
2.50 dols. per 1000 cubic feet. 

Aérial wires are in general use in the States, 
except in connection with the Edison system. 
They are in general of copper covered with hemp 
or cotton, and supported on poles erected along 
the kerbstones. High tension currents are also in 
frequent use, and the immunity from accident is 
therefore surprising. Fires are, however, not so 
rare, and the currents often leak into the telephone 
wires. In fact it is becoming the practice to put 
safety cut-outs in the latter to protect the instru- 
ments from leakage currents. Secondary batteries 
have not received so much attention in America as 
in England; but the Planté and Brush cells are 
both in use to a limited extent. 

Ship-lighting is becoming very common in 
America, many of the Hudson River and Lake 
Superior steamers being lighted by electricity. So 
also are the ferry-boats of the Pennsylvania Rail- 
way. Inshort, Mr. Preece considers that electric 
lighting as a practical problem has been thoroughly 
solved in the United States; and that both here 
and there it will gradually become cheaper. Its 
peculiar advantages will lead to its general introduc- 
tion ; and one of these, which has been observed in 
America, is the prevention of crime. The chief of 
the New York police has even said ‘‘every electric 
light erected means a policeman removed.” No 
doubt there is some truth in the remark. 

On the conclusion of Mr. Preece’s paper at the 
Society of Telegraph Engineers, Mr. C. E. Spagno- 
letti, M.I.C.E., was elected President of the Society 
for the ensuing year. 








PRIVATE BILL LEGISLATION. 

Tue London, Brighton, and South Coast Rail- 
way Company propose no new works for next 
session, but, on the other hand, seek powers to 
abandon the Keymer Junction railways authorised 
in 1879 and 1882, and the Shoreham Railway 
authorised also in 1882. Both of these are small 
works, the former of which was designed to avoid 
the very awkward curve by which the Lewes line 
of the company makes a junction with the main 
line ; this curve was frequently referred to in the 
evidence given before the Commons on behalf of 
the London and Eastbourne Bill of 1883, as being 
very dangerous, and that its improvement should 
be no longer delayed ; possibly the traftic in future 
will be so arranged that it will not be necessary to 
pass over this piece of line at anything but a 
moderate speed. 

The only railway proposed by the London and 
South-Western Railway Company is an extension 
of their Thames valley line from Shepperton across 
the Thames to their Weybridge and Virginia Water 
line, making junctions near Addlestone and at 
Chertsey Stations, a distance of about 2} miles. 
This will doubtless be a great boon to the inhabi- 
tants of the favourite residential district traversed 
by the first-named line, as it will permit of a great 
improvement in the train service thereon, enabling 
the traffic to be worked in a circular manner vid 
Staines or Weybridge instead of by independent 
trains on a branch as at present. 

As has not unfrequently happened of late, the de- 
posited plans of the Great Western Railway Com- 
pany present a better appearance than those of 
most of its neighbours, but though numerous, the 
new works are of small proportions, and chiefly 
refer to matters relating to the improvement of its 
own communications or thesafer conduct of its traflic. 
The railways are four innumber ; Nos. land 2 have 
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reference to an important connection between the 
Devon and Somerset line of the company and the 
North Devon and Ilfracombe lines of the London and 
South-Western Railway Company, its rival in the 
district. No. 1, about 14 miles in length, com- 
mences by a junction with the first-named line at 
a point about three-quarters of a mile east of its 
Barnstaple terminus ; thence turning to the south- 
west and passing to the east of Newport, it crosses 
the River Taw on a bridge of eight spans of 40 ft. 
each, and terminates by a junction with the North 
Devon line at a point rather more than a quarter of 
a mile to the east of Barnstaple Junction Station 
on that line ; No. 2, about 2} miles in length, com- 
mences at the same point as does No. 1, and is 
carried on the north side of, parallel to, and 
close alongside the Devon and Somerset line 
to its termination, thence it proceeds round the 
north side of the town of Barnstaple, and terminates 
by a junction with the Ilfracombe line already 
mentioned, at a point about a quarter of a mile 
from Barnstaple Town Station. These lines will 
much improve the communication between Taunton 
and places on the Devon and Somerset line, and 
that part of North Devon west of Barnstaple, and 
with facilities and through trains over the Ilfra- 
combe line, will very much shorten the route by 
railway to that popular sea-side resort, avoid- 
ing the present long detour through Exeter. 
No. 3 is situate in the parish of St. Brides Minor, 
in Glamorganshire. It is about 17 chains in length, 
and commences by a junction with the company’s 
Ogmore branch railway at the point where the 
company’s Carw branch joins the first-mentioned 
branch west of Brynmenyn Station, and terminates 
by a junction with the company’s Pencold branch 
railway ata point about a quarter of a mile from the 
junction of that branch with the first-named Ogmore 
branch. The object of this little link line is to enable 
the traffic on the Ogmore branch, arising west of 
Hendre Forchan, to be taken direct to Cardiff with- 
out going through the back shunt necessary under 
existing circumstances. No. 4, about three-quarters 
of a mile long, is a similar work with similar 
objects. It commences in the parish of Neath bya 
junction with the South Wales line of the company, 
at a point about half a mile south of Neath Station, 
thence curving to the north, crosses the River Neath 
by a bridge with three openings, two of which, of 60 ft. 
span, are fixed, while the third is an opening span 
of 50 ft.; it terminates by a junction with the 
Swansea and Neath line of the company at a point 
about half a mile east of Neath Abbey Station. By 
means of this line the traffic of the South Wales line 
from the east will be conveyed to Swansea East 
Docks, with a saving of about 14 miles in distance. 
Two sessions ago the same line was rejected by the 
Committee which authorised the Rhondda and 
Swansea Bay Railway Company’s project for a 
tunnel under the River Neath at its entrance. 
There are two other principal works, one of which is 
the widening of the masonry bridge carrying the 
main line of the company over the River Avon 
east of Bristol. The present structure is for two 
lines of railway, and has three openings, one 
of 100 ft. span and two of 32 ft. span. The 
other work, situate in the parish of Brislington, 
is the conversion of No. 1 tunnel, 330 yards long, 
into an open cutting 73 ft. deep. There are also 
about a dozen plans for subsitution of bridges and 
approaches for existing road level crossings. It is 
proposed to incorporate a company to construct the 
Wimborne and Christchurch Railway, about twelve 
miles in length, which commences near Wimborne 
by a junction with the Somerset and Dorset line, 
the joint property of the Midland and the London 
and South-Western Railway Companies, at a point 
a quarter of a mile to the north-east of the crossing 
of the Wimborne and Corfe Mullen-road over that 
line ; it then proceeds down the valley of the River 
Stour to its termination at Christchurch, where it 
forms a connection with the scheme of the Christ- 
church Harbour improvements, also proposed this 
year. Two short branches connect the main line 
with the Bournemouth and Christchurch line of the 
London and South-Western Railway, at points one 
mile and a quarter of a mile west of Christchurch 
Station respectively. Running powers are to be 
taken over such portions of the said Bournemouth 
line as lie between the points of junction of 
those branches and Bournemouth east and Christ- 
church Stations, including those stations, also 
over so much of the Somerset and Dorset line as 
lies between the point of junction at Wimbourne 
and Blandford Station, including that station. 


Powers are also to be taken to enable the Midland 
and the London and South-Western Railway Com- 
panies, or either of them, to enter into agreements 
for the construction, working, and use of the pro- 
posed railway. If the proposed extensive harbour 
works be carried out at Christchurch, and this line 
constructed, a convenient outlet would be pro- 
vided for the manufactures of those districts served 
by the Midland Company, and it is probably hoped 
that that company will favour the scheme, for 
without such support there is little doubt that its 
success would be very problematical. 

The Filleigh and Blackmoor Gate Railway, pro- 
moted by an independent company, commences by 
a junction with the Devon and Somerset line of 
the Great Western Railway Company at a point 
about a quarter of a mile east of Filleigh Station. 
It is first carried past that station on the north side, 
and then turns uorthward past East Buckland, 
Thorn Park, Cape of Good Hope and Friendship 
Inns, winds round Bratton Down, a quarter of 
an acre of which commonable land is proposed to 
be permanently occupied, and terminates at a 
picturesque spot on Exmoor, not far from the 
borders of Somerset, near Blackmoor Gate, on the 
main road leading from that place to Bratton 
Fleming and Challacombe, near the junction with 
that road of the road leading from Westland Pound. 
The length of the line is eleven miles, and on 
account of the hilly nature of the country its course 
is rather circuitous, and sharp curves, some of 
10 chains radius, are made use of ; one of 11 chains 
radius forms nearly a semicircle. The gradients 
are steep, and there is a continuous length of 1 in 40 
for about 34 miles. Running powers are asked 
into Filleigh Station, and powers are to be taken 
to enable the Great Western and the London and 
South-Western Railway Companies, or either of 
them, to enter into agreements for the construction, 
use, and working of the proposed line. 

The Avonmouth and South Wales Junction Rail- 
way, brought forward last year but afterwards with- 
drawn, is again proposed by an independent com- 
pany. It consists of two lines; No. 1, about 43 miles 
long, commences by a junction with the railway 
belonging to the Bristol Port and Channel Dock 
Company, at a point about seven chains north-west- 
ward of the Avonmouth Lighthouse. It first takes 
a northerly course for two or three miles along the 
east shore of the Bristol Channel ; it then turns 
inland and terminates by a junction with the 
eastern approach railway to the Severn Tunuel, at a 
point nearly opposite Pilning Station onthe Bristol 
and South Wales Union Railway. No. 2, about 
five chains long, is a junction between No. 1 and 
the railway of the Bristol Port Railway and Pier 
Company, at its termination at Avonmouth. Powers 
are to be taken to run over the whole of the last- 
mentioned railway, between its commencement at 
Clifton and its termination aforesaid, and also to 
enable the corporation of Bristol, the Bristol Port 
Railway and Pier, the Great Western, and the Mid- 
land Railway Companies, to enter into agreements 
for the construction, working, or purchase of the 
proposed lines. The principal object of this scheme 
is to enable the South Wales coal to be brought 
direct to the Avonmouth Dock and places con- 
nected by railway therewith, on the completion of 
the Severn Tunnel. 

The East Usk Railway is independently promoted 
to construct two lines of an aggregate length of about 
four miles. No. 1 commences by a junction with 
the South Wales line of the Great Western Rail- 
way Company, at a point about a mile east of the 
crossing of the River Usk ; then it takes a southerly 
course to a field in the parish of Nash, near the 
mouth of that river ; No. 2 is a short junction con- 
necting No. 1 with the South Wales line in an 
easterly direction. The object of this line is to 
afford railway accommodation to a tract of land 
which in the future will be utilised for docks and 
works similar to those on the other side of Usk, 
such as the Alexandra Docks. 

The Alexandra (Newport and South Wales) 
Docks and Railway Company propose two railways, 
which form a continuous connecting line nearly a 
mile long, commencing by a junction with the com- 
pany’s railway at a point about a quarter of a mile 
north of the Alexandra Dock, and terminating by a 
junction with the company’s railway on the west 
side of their Newport Dock basin. In connection 
with this work it is proposed to widen Inkerman- 
street, Newport. 

It is proposed to incorporate a company to con- 





struct several lines called the Cardiff and Mon- 





mouthshire Valleys Railway, the object of which is 
to connect the Brecon and Merthyr Railway ; the 
Sirhowy line of the London and North-Western 
Railway Company and the Western Valleys line of 
the Great Western Company, with the Penarth and 
Bute Docks at Cardiff. The scheme consists of eight 
different lines, the principal of which, about 11 miles 
long, commences in the parish of Roath by a junction 
with the Railway No. 2 authorised by the Bute 
Dock Act of 1882, at a point 70 yards south-east 
fromthe north-west corner of the fence of Tharsis 
Copper Works; it then proceeds in a north- 
westerly direction to the River Rhymney, up the 
valley of which it is carried for about six miles ; 
it then crosses the intervening high ground into the 
valley of the River Egwy, and terminates by a 
junction with the Western Valleys line of the Great 
Western Railway Company at Risca Station. Junc- 
tions are also made with the South Wales line of 
the same company near Roath, with the Brecon and 
Merthyr Tydvil Junction Railway near Machen, 
and with the Sirhowy Railway of the London and 
North-Western Railway at a point about 3} miles 
from Risca, in order to complete the desired con- 
nections. Running powers are proposed to be 
taken over the Sirhowy Railway, the railway be- 
longing to the Marquis of Bute at Cardiff, the 
Penarth and Penarth Extension Railways, so much 
of the Brecon and Merthyr and Rhymney Rail- 
ways as lies between the point of junction with the 
former, and Deri Junction, near Dowlais, and over 
so much of the Great Western Railway as lies be- 
tween the junction therewith of the proposed line 
near Roath, and the junction af the Penarth Rail- 
way, and over the Western Valleys railways of the 
same company. A similar scheme was promoted 
last year, but was withdrawn before second reading. 

The principal works proposed by the Taff Vale 
Railway Company, consist of four railways, none of 
which, however, are of any great length or public 
importance. No 1, about four miles long, commences 
by a junction with the main line of the company, 
near the College Iron Works, about 3? miles from 
Cardiff terminus, it then takes a south-westerly 
course to near the village of Roath, thence turning 
southwards proceeds to the east side of the Bute 
Docks, near the north shore of the Bristol Channel, 
where it forms a junction with the Railway No. 1, 
authorised by the Bute Dock Act of 1882, 
at a point 100 yards south of the Tharsis 
Copper Works ; No. 2, about a quarter of a mile 
long, is a junction between No. 1 and Railway No. 2, 
authorised by the before-mentioned Act of 1882, 
at a point 340 yards south of the Tharsis Copper 
Works; No. 3about three quarters of a mile in length, 
is a junction between No. lata point 300 yards north 
of the north-east corner of Roath Mill and the South 
Wales line of the Great Western Railway, at a point 
a quarter of a mile west of the centre of the bridge 
over the Rhymney River. The object of these lines 
is to improve the communication with the ex- 
tensions of the Bute Docks. No. 4, about two 
miles long, is the acquisition of and formation into 
a passenger railway, of the Mardy Colliery Railway, 
which commences near the engine shed at the 
Ferndale Station of the Rhondda Fach branch of 
the company, and proceeding up the Rhondda Fach 
Valley, terminates 100 yards from the north-west 
corner of the engine shed at the Mardy Colliery, 
the property of Lochets Merthyr Steam Coal Com- 


any. 

The Cardiff, Penarth, and Barry Junction Rai 
way is independently promoted to connect the Taff 
Vale Railway and the Bute and Penarth Docks with 
the Barry Railway and Docks authorised last 
session. Railways Nos. 1 and 2 form a continuous 
line about 3} miles long, commencing by a junction 
with the Penarth Harbour Railway at Cogan Pill, 
about 315 yards north of Penarth Harbour Station. 
Thence it proceeds in a south-westerly direction past 
Dinas Powis and Biglis, and terminates by a 
junction with the authorised Barry Railway at a 
point 90 yards south-east of Old Mill farmhouse 
near Cadoxton. No. 3, about four miles long, com- 
mences by a junction with the Penarth Extension 
Railway at the southern end of Penarth Town pas- 
senger station; it then is carried in a southerly 
direction to near Lavernock House ; then turns 
to the west, passing near Sully House and Swan- 
bridge, and terminates close to Sully Church. 
Railway No. 4, about a mile in length, commences 
at the termination of the last railway and ends 
by a junction with Railway No. 1 at its termination 
near Tyfyrton farmhouse. No. 5, three-quarters of 





a mile long, commences at the end of Railway No. 3 
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and takes a westerly course inside Barry Island, 
passing close to Holton, terminating at a point 
80 yards south-east of Barry Church. Railway 
No. 6, thirty chains long, commences by a junction 
with the dock branch of the Penarth Harbour 
Railway at the north end of the viaduct over the 
River Ely, and terminates close to the Grange Town 
Iron Works. Powers are to be taken to enable the 
company to run over so much of the Barry Dock 
Railway as lies south-west of the junction therewith 
of the proposed Railway No. 2. 

The Barry Dock and Railways Company propose 
a somewhat similar connection with the Taff Vale 
system, beginning by a junction with their autho- 
rised Railway No. 1 at a point 2 miles and 14 
chains from its commencement (such a point being 
very near the termination of the Railway No. 2 of 
the scheme last described). The line then proceeds in 
a north-easterly direction to Cogan Pill, where it 
forms a junction with the Penarth extension rail- 
way, at a point 280 yards from the centre of Penarth 
Dock Station towards Cardiff. From this descrip- 
tion the line appears to be a duplicate of Railways 
Nos. land 2 of the preceding scheme. Another 
railway, similar to one rejected last session, about 
eight miles long, is also proposed by this company ; 
this commences by a junction with the before- 
mentioned authorised Railway No. 1 about three- 
quarters of a mile from its termination near Hafod 
Station on the Taff Vale Railway, thence proceed- 
ing up the Rhondda Fawr Valley, terminates ina 
field near the bridge carrying the Taff Vale Railway 
over the Rhondda River, near the Pentre Colliery. 
Running powers are to be asked for over so much 
of the Penarth Railways, the Taff Vale, and Great- 
Western Railways, as will give access from the pro- 
posed railway to the Cardiff Station of the last- 
named line, also over so much of the above-named 
railways and the Rhymney Railway as will give 
access to the Cardiff Docks, also so much of the lines 
of the Taff Vale Railway Company as lies to the 
northward of the authorised junction of the com- 
pany’s line at Treforest. Powers also are to be 
taken to enable the company to enter into agree- 
ments with the Great Western and Taff Vale Railway 
Companies for the working, use, and maintenance 
of the whole or any part of the company’s under- 
taking. 

The Rhymney Railway Company propose a widen- 
ing of about a quarter of a mile in length of their 
line between a point 62 yards north of its crossing of 
the South Wales line, and a point 178 yards south 
of Tydal-street. Running powers are to be asked 
for over the railways of the Taff Vale Company, 
situated northward of the junction of the Caer- 
philly Railway near Pontypridd, and over so much 
of the same company’s Penarth line as lies between 
the junction of that line with their main line and the 
Ely Tidal Harbour, and of so much of the same 
company’s railway as lies south of Crockherbton 
Junction. Six new railways are proposed by the 
Rhondda and Swansea Bay Railway Company. 
No. 1, about three-quarters of a mile long, con- 
nects the company’s Railway No. 1, authorised in 
1882, at a point about 7} miles from its commence- 
ment at Treherbert, with the South Wales mineral 
railway near Craig y Forest ; it is on a gradient of 
1 in 40, and the River Afon is crossed by a 
viaduct 130 yards long, with a maximum height 
of 90 ft. Nos. 2 and 3, about 23 miles long, 
connect the Cwmavon Railway, now the _pro- 
perty of the company, near Afon Vale Tin Works 
at Port Talbot, with the before-mentioned Rail- 
way No. 1, authorised in 1882, at its termination 
at the sea wall near Briton Ferry. Both lines cross 
the River Afon on viaducts 50 yards each in length; 
Nos. 4 and 6, forming a continuous line 2} miles 
long, which commences by a junction with the Rail- 
way No. 2 of the company, authorised in 1883, at a 
point nearly opposite the centre of the east side of 
Briton Ferry Docks ; it is then carried across the 
River Neath ona viaduct of six spans; five being 
fixed, of 63 ft. each and one opening of 80 ft., 
and terminates by a junction with the Railway 
No. 1 of the company on the foreshore of Swansea 
Bay opposite the Jersey Marine Hotel. This is the 
third proposition of the company to get access to 
Swansea by crossing the Neath. In 1882 it was 
proposed to carry the line across that river at its 
mouth on a viaduct with two opening spans 60 ft. 
wide and eighteen fixed spans of 60 ft., but the 
Beard of Trade reportel against such an obstruc- 
tion to the navigation ; so that part of the scheme 
was dropped, and the following session a project 
was brought forward by which it was proposed to 





carry the railway under the Neath at its mouth 
by a tunnel partially driven and partially con- 
structed in caissons ; this was strongly opposed 
by the Neath Harbour Commissioners and the 
Great Western Railway Company, who tendered 
evidence to show that the proposed driving of a 
tunnel under the navigable part of the river, was 
totally impracticable, as the roof would be so near 
the gravel strata that the water could not be kept 
out, and therefore to construct the work recourse 
must be had to caissons, which would effectually 
block the navigation. Notwithstanding all that 
was said in support of this view the Bill was passed, 
but as a viaduct over the Neath is again proposed, 
it looks rather as if the tunnel was not quite so 
easy a matter as its supporters seemed to think in 
1883. Railway No. 5, about one mile long, com- 
mences by a junction with No. 4 at its termination 
near the junction of Shelane Road and Church- 
street. Briton Ferry, and crosses the Neath Harbour 
Navigable Cut on a viaduct of eight spans, one 
being open 50 ft. wide, one fixed 50 ft., and six 
fixed, 30 ft. wide. If the two bridge crossings of 
the River Neath above described, and that proposed 
this session by the Great Western Railway Com- 
pany be constructed, in addition to those already 
authorised or existing, that navigable channel will 
be pretty well gridironed with such structures. 

The Merionethshire Railway Company propose to 
make two junctions between their line and the Bala 
and Festiniog Railway, near Maentwrog Road Sta- 
tion ; they are 33 and 43 chains in length respec- 
tively, and the maximum gradient is 1 in 40. 
Running powers are to be asked for over the Bala 
and Festiniog Railway, between the point of junc- 
tion of No. 1 and Trawsfynydd Station, and over the 
Cambrian Railway from the junctions of the com- 
pany’s line therewith and Talsarnan Station, and 
Penryhn Dendraeth Station to the south and north 
respectively. 

The North Wales Narrow Gauge Railway propose 
to extend their line from Dinas Station to the fore- 
shore of Carnarvon Harbour, a distance of about 
two miles, and to improve the line and gradients of 
that part of the line beyond Bryngwyn Station, 
which is at present worked with arope. The gauge 
to be 2 ft. or such other gauge as may be hereafter 
prescribed. 





FRUIT PRESERVES. 

THE past season has been in many respects an ex- 
ceptionally good one for the manufacturer of fruit 
preserves. This industry is increasing yearly in 
importance, and seems likely, before long, asin the 
case of many other industries, to fall almost entirely 
into the hands of the larger houses who have the 
command of sufficient capital to bring the resources 
of machinery to bear upon the different processes 
employed. 

During the height of the preserving season we 
had an opportunity of visiting the London factory 
of Messrs. J. Moir and Sons, where fruit of all de- 
scriptions is preserved on a large scale. The raw 
material, consisting of baskets of strawberries, cur- 
rants, gooseberries, &c., is gathered in the market 
gardens which surround the metropolis at the 
earliest hours in the morning, it being a point with 
this firm that all fruit should be converted into jam 
before the evening of the day on which it is plucked. 
In the boiling room there are long rows of jacketted 
copper pans each of about 60 gallons capacity. 
Steam at a pressure of about 50 lb. to the square 
inch is admitted into the jacket and the fruit is 
poured into the pan. Each pan is served from 
above by a trough through which the loaf sugar, 
having been previously crushed in a mill and 
weighed by an automatic apparatus, is shot on 
to the fruit and the whole is boiled for a sufticient 
time. Some of the pans are made to swing on trun- 
nions, the steam passing through the latter as in an 
oscillating engine, whilst others are provided with 
an ingenious valve arrangement for emptying, in 
which case the necessary operations can be per- 
formed without tilting at all. The latter arrange- 
ment is found a great convenience in practical 
work, as it takes less time and occupies less space. 
In order to preserve the flavour of the fruit it is 
necessary that no water should be used in cleansing 
it, and consequently many ingenious devices have 
to be introduced for the purpose. In the case of red 
currants, for instance, whichseem somehow to possess 
a special power for attracting ‘‘matter out of place,” 
a cylindrical sieve containing revolving brushes of a 
peculiar description is used. This runs at a speed 
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of 1200 revolutions per minute. The fruit passes 
through the sieve, whilst the stalks and other refuse 
are discharged at the lower end perfectly dry. 

For making fruit jellies the fruit is boiled 
and the first of the juice separated by means of 
open straining bags. The fruit is then placed in a 
centrifugal separator, consisting of -an open-work 
basket rotated by a vertical shaft. This runs ata 
great speed and almost instantaneously separates 
the fluid parts of the fruit from the skins and seeds. 
There is also a somewhat extensive hydraulic plant, 
consisting of pumping engines and presses, which 
is used with some fruits in place of the centrifugal 
machine for making jellies. As these jellies are 
slightly acid earthenware vessels, pipes, and taps are 
used in their preparation. 

It is said by those interested in this trade, that 
through the excessive competition of the present day 
in the jam-making industry, firms that manufacture a 
good article from sound fruit can only manage to exist 
by means of the closest attention to economy in pro- 
duction. However this may be, Messrs. Moir and 
Sons appear to have brought their labour-saving ap- 
pliances to a high degree of perfection, and this most 
noticeably in the ‘‘filling room.” The material is 
here carried in copper pans with wheels running ona 
tramway, and passes by gravity on to a hydraulic lift 
which raises it to an overhead gantry. Beneath the 
latter is a range of filling vessels, and the pan, which 
is fitted with a valve at the bottom, stops over each 
vessel and delivers the exact quantity of material 
required. Beneath the filling vessels the jampots 
(which have been previously washed in a steam- 
driven machine) are brought up by an automatic 
arrangement, each pot stopping in turn until it re- 
ceives its full complement of preserve, when it passes 
on to make room for the next. In this way thirty 
to forty thousand pots of jam are filled in an ordi- 
nary day’s work, the attention of one man or boy 
to each set of apparatus being alone required. 
It is the fashion now to pack a good deal of the 
best quality of jam in glass bottles, and these are 
filled in the same way. No machinery has, we 
believe, yet been devised by which the ordinary 
cover can be stretched and tied over a jampot, but 
the bottles have long been closed by an automatic 
arrangement. The stopper consists of a stout tin 
capsule, inside which is a thin disc of cork provided 
for the purpose of preventing contact between the 
fruit and the metal. The cork and capsule having 
been put in position, the bottle is held firmly in a 
revolving holder by means of a weight. A pair of 
rollers are brought up to the capsule and close it 
under the projecting flange on the neck of the 
bottle. Each machine will turn out about 300 
bottles per hour in ordinary work. The quickness 
and precision with which the jampots and bottles 
are automatically taken from the stacks and mar- 
shalled into rows, and are then brought up to be 
filled by the various machines, is not a little comical 
at first sight. In another department of this fac- 
tory pickles are made by the ordinary process, or 
rather what should be the ordinary process, only 
distilled vinegar being used in place of the coarser 
acids which are employed by less scrupulous manu- 
facturers. 

Cooked whitebait packed in tins and fried soles 
preserved by the same means, are special features 
at Messrs. Moir’s London branch, the soups for 
which they are well known being made at the 
Aberdeen establishment. The whitebait are fried 
in open-work wire baskets in marrow. 

There is a building set apart for making the tins 
used on the premises. Here there are power presses 
and stamps driven by a separate engine. We under- 
stand that over 2000 packages an hour are sometimes 
turned out from this department. Steam ma- 
chinery is also used for stamping the circular 
pieces of paper which are used for covering the 
jampots. 

Although the machinery here in use for making 
tin packages is comparatively new, it will shortly be 
superseded by an entirely fresh plant of novel design 
by which the labour will be still further reduced. 
The machines have been especially designed for 
the firm, and we hope to be able to publish par- 
ticulars of them at a future time. 

This firm has other factories at Aberdeen, Wil- 
mington, Delaware, and Seville. At the latter 
establishment orange marmalade alone is made. 

The works of Messrs. Moir and Sons are in- 
structive if only for the purpose of showing how 
largely machinery is now used in every branch of 
industry, even in one so apparently simple as 
making jam. 
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THE DELAFIELD DYNAMO ELECTRIC 


MACHINE. 





THE PHILADELPHIA ELECTRICAL 
EXHIBITION.—No. XII. 
By C. J. H. Woopsury, Boston. 
THe Devarietp Pirrk Dynamo. 

THE Delafield pipe dynamo is constructed for 
electro-plating purposes and presents unusual novel- 
ties in design. There are two armatures consisting 
of copper tubes revolving upon their axes between 
the poles of two magnets. Inthe above illustration, 
one magnet P P' is straight with hollow pole-pieces ; 
the other magnet B B B is in the form of a paral- 
lelogram whose pole-pieces form the support upon 
which the copper tube A revolves. This armature 
is of course insulated from the magnets by means 
of hard rubber bushings around the portions of the 
pole-pieces of the inner magnet where the journals 
of the armature are placed. The field coils are in 
shunt, and those on the magnet P are wound in the 
opposite direction from those on the magnet P', so 
that pole-pieces of opposite magnetic polarity are on 
each side of the copper tube forming the arma- 
ture. There are no commutators, and the current 
is collected by brushes DD D D applied directly at 
the ends of the armatures. 

The. electromotive force, as the machine is run, is 
said to be 1.2 volts, and the resistance of the copper 
pipes serving as armatures .000048 ohm. 


UNDERGROUND WIREs. 


There is a widespread feeling of opposition to the 
use of aérial wires in cities, and several city govern- 
ments, with all the intrepidity of ignorance charac- 
teristic of practical politicians, have decreed that the 
wires must be buried—at some specified time. In 
the present state of the art of supplying are lights 
from central stations to scattered clients, the mea- 
sure is simply prohibitory. The telephone compa- 
nies have concentrated their best forces upon this 
problem with indifferent success ; and the telegraph 
companies will have to exercise their prominent 
faculty of looking out for themselves should an 
attempt be made to force their wires underground 
in cities. 

The clothes-line system of overhead wires adds 
no beauty to the landscape, but that is no valid 
reason for their abolition. The few instances 
where low wires interfered with ladders of the fire 
department might have been avoidable ; and as to 
individual peril, a lineman working onan overhead 
wire system is in infinitely greater danger from 
gravity than from electricity. 

As far as the writer represents the interests of 
American underwriters in this matter, he would 
protest against any serious action tending to put 
conductors of electric are lighting systems under- 
ground, as being a measure liable to produce the 
most serious results in fire risk of property. 
Most of the fires from are lighting systems have 
occurred in places where the current was diverted 





from the main circuit by two contacts, one of them 
being a ground which had existed for an unknown 
time, and the second and accidental contact, being 
another ground of sufticiently high resistance to 
convert electric energy into heat whose temperature 
was high enough to ignite combustible material. 
When the conductors are secured to elevated sup- 
ports, they can easily be kept free from all such 
earth connections, and a casual inspection shows 
the places of probable difficulty by contact with 
other conductors. With an underground system, 


| this danger exists everywhere in the line, and is 


difficult of location, while the natural deterioration 
of material renders the hazard an increasing one. 
Whatever are the merits of the case, this agitation 
has stimulated inventors, who seem to think the 
digging of a trench the chief difficulty in the pro- 
blem, and the protection of patent law has been 
invoked accordingly. They were in full force at the 
Exhibition with ‘‘no induction,” ‘‘ counter induc- 
tion,” and ‘‘anti-induction” devices, none of which 
embodied any electrical principle, or in all proba- 
bility were ever put to any extensive practical test. 

One of these conduits was made of polished copper 
about ;'; in. thick, and contained transverse partitions 
of thick glass, about 10 ft. apart, pierced with holes 
which constituted an excellent device for scraping the 
insulation from the wires. This is organised on the 


| Mede and Persian principle, because once laid any 


change in the wires would be out of the question. In 
another system the wires are laid on curved pieces 
of earthenware supported on brackets cast against 
the sides of the conduit, affording an opportunity 
for condensation to increase the leakage to a great 
extent. Ropes are laid to draw the wires through 
the conduit, with somewhat less certainty of de- 
structive abrasion than in the scheme with the 
glass die-plates. 

Another exhibit showed the method of using 
hollow cast-iron curbs for the sidewalk, with the 
wires laid in brackets of pottery fastened to the 
bottom and sides of the iron trough. One com- 
pany proposes to cover the wires with an insulating 
covering plated with copper on the outside, con- 
nected to the earth, forming an ‘‘anti-induction” 
covering. 

There is no example of placing the wires on in- 
sulated supports in large subways, which method 
appears to lack the stimulus of a patent. In criticising 
some features of devices for underground electric 
arc currents, no mention has been made of the ex- 
cessive cost of such conduits. 

Fire alarm circuits have been successfully con- 
ducted underground in some of our cities for many 
years, and other apparatus using galvanic currents 
also operated through underground conductors in 
exceptional instances. With the cheaper method of 
aérial wires, electric illuminating companies have 
not been remarkably profitable enterprises, and the 
enforcement of any law compelling underground 
conductors would oblige them to stop operations, 





and thereby limit the use of arc lights to isolated 
plants. 

There has not been up to the present time, except 
in mines, any electrical are-lighting circuits in use 
in the United States, where the conductors lie be- 
neath the surface for a long distance. The matter 
is being tried in the city of Washington, where it 
was forgotten to place the wires when the conduit 
was being laid, and at last accounts the issue 
was to decide who should pay the cost of opening 
the conduit and laying the wires, which should have 
been put in while the conduit was under construc- 
tion. 








NOTES. 


Roya Institution Lectures. 

Tue Christmas course of lectures at the Royal 
Institution will be given this year by Professor 
Tyndall on the Sources of Electricity. The six 
lectures will deal with the development of electricity 
in frictional machines, in the voltaic battery, in 
the thermo-pile, and in magneto and dynamo ma- 
chines. It is obvious that such a subject is rich in 
experimental demonstration, and may easily be 
adapted to the attainments of a juvenile auditory, 
as is required by the time-honoured custom of the 
Institution. The syllabus of subjects to be treated 
before Easter contains four lectures on Digestion, 
by Dr. Gamgee; three on the Scale on which 
Nature Works, by Professor Johnstone Stoney ; 
five on the Structure and Life History of Colonial 
Animals, by Professor Moseley ; eleven on the New 
Chemistry, by Professor Dewar; and two on 
Museums and National Education, by Professor 
Sidney Colvin. Besides these scientific lectures, 
there will also be three on Greek Sculpture, by C. 
Waldstein ; and five on the Life, Theory, and Work 
of Richard Wagner. 


THe Hypnoscore. 

Sir William Thomson in a lecture to the Midland 
Institute delivered some months ago on the six 
gateways of knowledge, pointed to the possibility of 
a magnetic sense, which might give a sensation of 
magnetism quite different from the sensations 
of heat, force, and so on. Soon afterwards Pro- 
fessor W. F. Barrett recounted some experiments 
which came under his notice, and which tended to 
prove that certain persons were capable of feeling 
the presence of magnetism as developed by the core 
of a powerful electro-magnet. Dr. J. Ochorowicz 
has investigated the subject still further, and 
observed that all persons sensitive to the magnet 
are hypnotisable in a corresponding degree. In 
studying the matter he uses an instrument termed a 
hypnoscope, which is simply a tubular magnet slit 
up the side, the edges of the slit forming the poles, 
which are preserved by an oblong armature, Such an 
apparatus need only be 3 or 4 centimetres in diameter 
and 5 or 6 centimetres long ; weighing 150 to 200 
grammes. Made of Alvar steel, it is very strongly 
magnetic, and will sustain twenty-five times its own 
weight. Itis applied as follows: After the arma- 
ture is drawn off, the index finger of the person to 
be tested is thrust into the tube of the hypnoscope 
in such a way that the latter hangs from the finger 
by its poles, which are connected through the finger. 
After two minutes the magnet is drawn off and the 
finger examined. Dr. Ochorowicz states, of a hun- 
dred persons chosen at hazard, and examined in 
this way, seventy will observe no change, but 
thirty will experience changes of two sorts, subjec- 
tive and objective. For example, 20 per cent. de- 
clare they feel a pricking sensation as of needles 
entering the skin, 17 per cent, acold air ora sensa- 
tion of heat and dryness. These two sensations 
may coexist, one being felt in the right arm, 
and the other in the left. The cold air resembles 
that felt in front of an electrostatic machine. Some 
8 per cent. of the total will probably feel disagree- 
able sensations, and a smaller number of sensations 
of swelling, heaviness of the hand, and irresistible 
attraction. The objective changes are either in- 
voluntary movements, insensibility (anesthesia), 
paralysis, contraction of the muscles. These changes 
disappear after a few minutes by light friction, but 
without that will last several minutes, or even 
hours. Subjects of this class can be hypnotised in 
a single séance. Whether these effects are really 
magnetic, Dr. Ochorowicz considers doubtful. 
Magnetism, he thinks, does not explainall. Itis 
only the substratum of another action so feeble 
from a physical point of view that it is not dis- 
coverable by our instruments of research. What 
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this other action is, whether a new force or a new 
manifestation of force, he does not in the present 
state of our knowledge venture to say, 


UNDERGROUND HavLaGE BY ELECTRICITY IN A 
GERMAN COLLIERY. 

At a recent meeting of the Mining Institute of 
Scotland, a paper was read by Mr. Robert Thomas 
Moore, C.E., B.Sc., entitled ‘* Notes on some Saxon 
Collieries.” One of the mines visited by the author 
during the past autumn was the Zaukeroda Colliery 
at Plauen, near Dresden, which belongs to the 
Government. As a special feature of the appliances 
in use at this colliery the author remarked that there 
is one of Siemens and Halske’s electrical locomotives 
drawing coals along one of the underground road- 
ways over a distance of some 700 yards. Driven 
by belting from a small vertical engine having its 
cylinder inverted and with its pulleys about three 
to one, there is on the surface the primary dynamo 
machinery, which is run at about 600 revolutions 
per minute, while the engine has a speed of about 
200 revolutions per minute. The current from the 
dynamo is carried down the pit shaft, which is about 
120 fathoms deep, by means of }-in. copper rods, 
and along the level roadway it is conveyed by 
means of two rails of T-section which are fastened 
to the roof of the mine. The road, which is a cross- 
cut mine for getting over a fault, is laid witha 
double line of rails and is arched with brick 
throughout its whole extent. Porcelain insulators 
are fixed in the brickwork for carrying the con- 
ductors. There is a secondary dynamo on the loco- 
motive, which is connected to the wheels of the 
latter by means of gearing. Each pole of the dynamo 
communicates with one of the conductors on the 
roof by means of a covered wire, one end of which 
is fastened to a carriage running on the rail, and 
the other to a pole of the dynamo. The ‘‘ race” 
consisted of 15 tubs, each containing 10 cwt., and 
when loaded weighing locwt. The locomotive was 
put behind the ‘‘ race” and ran the whole length of 
the drift in four minutes, or at the rate of about 
seven miles an hour. It was making 25 runs per 
day, and drawing about 200 tons in that period. 
Mr. Moore learned that the following was the pro- 
portion of useful effect of the arrangement. Steam 
engine 10 horse-power, and the dynamo and loco- 


motive, respectively, 5 and 3 horse-power, from 
which it was concluded that 30 per cent. of the 
power of the steam engine was got out of the loco- 


motive. The cost of the whole erection at the col- 
liery was about 900/., and the system has been in 
operation for nearly two years, the engine working 
very satisfactorily, giving no trouble, and the work- 
ing expenses being very low. As the cost of repairs 
was almost nil, the chief expenses consisted of the 
wages of the enginemen on the surface and on the 
locomotive. 


Tue ELECTROMOTIVE FORCE OF BaTTeERIEs. 

The revival of the primary battery for electric 
light purposes has brought about some discussion 
as to the actual electromotive force of batteries and 
its value as calculated by thermo-chemical formule. 
Some batteries have an actual electromotive force 
considerably at variance with the theoretical value 
as calculated. A note by M. Chaperon, recently 
presented to the French Academy of Sciences, is 
designed to throw some light upon this question. 
Edmund Becquerel pointed out in 1856 that couples 
containing iron, nickel, or cobalt, in a solution of 
potash, show remarkable differences of this kind. 
So do elements having magnesium in a _ potash 
solution, or aluminium in dilute sulphuric acid. <A 
cell consisting of aluminium, dilute sulphuric acid, 
sulphate of copper, copper, gives 0.62 volts, whereas 
the theoretic value is 2.06 volts. In the same way 
4 magnesium-platinum couple in potash, contrary 
to the theory, is less energetic than a zinc platinum 
couple inthe same liquid, and gives1.35 volts instead 
of 1.43 volts. Polarisation is commonly believed to 
be a cause of this discrepancy, and M. Chaperon 
has made some interesting researches on the 
subject. His method was to obtain curves of 
the electromotive force of a cell by charging 
a condenser from it at intervals by means of a rapid 
working key. The curves show that the metals 
studied give, with the electrolytes in which they 
were examined, polarisable systems until the de- 
composition of the electrolyte into its elements, the 
difference of potential retained by the electrodes 
growing, after a continuous law, between zero and 
the point of electrolysis, and even beyond it. The 
limit of electromotive force thus obtained after 
apparent electrolysis is often superior to that given 





by platinum. Thus with magnesium in the alkalies 
the electromotive force restored was 3.8 volts ; with 
aluminium in acidulated water it was over 4 volts. 
To express the ratios between polarisation and the 
anomaly of static electromotive force, let T,,.2, Tu 
be the electric energy corresponding, at a given 
temperature and pressure, to the absorption or 
restitution of elements R and H of an electrolyte 
by a polarisable metal electrode m. TR and Tian 
are constants, but vary, on the contrary, between 
very wide limits. The chemical work correspond- 
ing to the electric energy restored by two polarised 
electrodes is in general : 


Tru —~T aT ae 
T ,y being in given conditions the energy of for- 


mation of the electrolyte; T,,, T,,, having 


values which correspond to two states of saturation 
of electrodes. If the polarisation follows a con- 
tinuous law, as in the cases studied, this value for 
chemical energy varies from T , ,, at zero between 


the point of electrolysis and the neutral state of the 
electrodes. Then 


Tae — Tar lan =0 (1) 
In the same interval, T , , and T |, ,, vary from zero 


to two positive values ; each of these values being 
at the limit, smaller than T , ,,. Itis the limiting 
value of T  ,, satisfying to the equation (1) which 
enters into the calculation of theoretic electromo- 
tive forces instead of the heat of combination. 
Equation (1) is evident if we consider it as express- 
ing the fact that the metal does not disengage elec- 
tric energy or work in decomposing the electrolyte 
of itself. 


TEMPORARY REPAIRS OF SHIPS. 

We have received from a correspondent an account 
of amethod of effecting temporary repairs of iron 
ships that are damaged at or below the water line, 
which in his hands has proved very effective, and 
has enabled vessels which have received injuries in 
places where no shipbuilding establishments exist, 
to make safe and successful voyages home. He has 
already put his plan into execution on two occa- 
sions with capital results ; one vessel reshipped her 
cargo and delivered it in Liverpool in good condi- 
tion ; the other, after a repair at the Cape of Good 
Hope, steamed to Liverpool without a cargo, there 
being none available at the time. The method by 
which the restoration is effected will be best under- 
stood by an account of the two cases just referred 
to. The first was a vessel of 2000 tons returning 
to England from India with a full cargo. She was 
run into by a steamer which attempted to cross 
her bows. The force of the collision broke the 
stem of the cargo ship a little under the hawse- 
hole, down to within 12in. of the fore-foot, carry- 
ing both it and the bow plating for some 5 ft. aft 
right away. The collision bulkhead kept the ship 
afloat, and she was brought into Gibraltar Bay. 
There she was trimmed till her fore-foot came above 
water, and a temporary stem of pitch pine (4 in. 
by 9 in.) was worked in from the fore-foot to an 
undamaged part of the plating at the upper portion 
of the fracture, and from the stem to the uninjured 
bow plates, planks, 3 in. thick, were secured, form- 
ing, when complete, a wooden bow of symme- 
trical appearance. The collision chamber was 
then filled with good cement concrete, as high 
as the chain pipes, and when this was com- 
plete the ship was trimmed back to her deep 
draught, and was found to be perfectly tight in the 
repaired section. She then steamed to Liverpool, 
where the cargo was discharged in good condition. 
The second case is that of a well-known steamship 
of about 3000 tons. On an outward voyage, full of 
troops, she struck on a rock near the Cape of Good 
Hope, and was so much damaged that she was un- 
able to proceed on her voyage to Natal. The force 
of the collision broke the stem about 2 ft. abaft the 
fore-foot, and the collision chamber was laid open 
from that point up to the eleven-foot mark, the 
stem, and the fractured plates being forced bodily 
over to one side of the ship. To effect this repair 
the stem was cut away a little below the eleven-foot 
mark, and holes for 1} in. bolts were drilled through 
the broken plates, from side to side, and bolts put 
throughacross the opening to prevent extension of the 
fracture. Inside the ship, and resting on the bolts, a 
stout wooden bottom was laid and made fairly tight, 
on this a filling of concrete was placed, and carried 
up to above the partial bulkheads in the chamber, 
or nearly 2 ft. above the highest fractured portion. 
This work was all carried out under water, a diver 


mechanic being employed to cut away the stem 
and drill the bolt holes. The ship was perfectly 
water-tight after the repair, and was by surveyors 
pronounced to be fit to carry cargo to any part of 
the world. Drawings of a cofferdam to be built round 
the ship’s bows were sent by the owners to the 
Cape, and it was estimated that its construction 
alone would have cost more than the entire expense 
of the repair by the method described ; and no 
more than a temporary repair made. It will be 
seen that in each case the essential feature was the 
use of cement concrete to make tight the temporary 
work, and to fill the spaces which had been laid 
open to the sea. Of course the above examples 
were favourable opportunities for the exercise of 
this method of repair, and did not present nearly 
as great difficulties as would be found if the injury 
were to some other part of the ship. But still 
there are many other situations to which, by the 
aid of a little ingenuity, it might be applied, and 
where it would give equally satisfactory results. 
We have pleasure in publishing the account, as 
some of our readers may some day be placed in a 
situation where they may be glad to carry out further 
trials of this novel expedient. 
Repvuction BY ELEcTROLYSIS. 

M. Niaudet has recently been experimenting 
with some success on the reduction of chloride of 
sodium or common salt into its components, 
chlorine and sodium, by means of the electric cur- 
rent ; and as both of these products are very valu- 
able, the former for bleaching the latter for 
chemical purposes, it is to be hoped that his 
further experiments will be crowned with perfect 
success. Mr. Sommer, a Californian electrician, 
has also devised a method of reducing lead from 
its ores by electrolysis. Salts of lead in solution 
submitted to the electric current yield a deposit of 
lead on the negative electrode and peroxide on the 
positive electrode. Mr. Sommer arranges to amal- 
gamate the lead before it oxidises or deposits. His 
process consistsin placing a layer of mercury in a 
glass test tube (20 to 40 grammes), then a quantity 
of dilute chlorhydric acid (15 to 20 per cent. of 
H. C. L.). Into the tube is then placed a gramme 
of lead ore pulverised which falls to the surface of 
the mercury. An electrode of lamp carbon is then 
dipped into the mercury, and one of graphite into 
the acid. The current of four Daniell or Meidinger 
or two Bunsen or Grove elements passed through 
the combination while the test tube is kept at 
70 deg. Cent., serves to effect the reduction. Sul- 
phuretted hydrogen is disengaged at the negative 
pole and hypochlorous acid at the positive pole. 
At the end of five hours the reduction is complete, 
and the mercury being taken out, washed and 
weighed, shows that the lead has been amalgamated. 
It is necessary to have the positive electrode of 
graphite and the negative of lamp carbon, 


Aw ApsoLuTe STanparD oF LIGHT. 

It will be remembered that during the Paris 
Electrical Exhibition of 1881, M. Violle suggested 
as a standard the light radiated by a square centi- 
metre of platinum at the fusing point, or in other 
words, at its point of solidification. The Congress 
which then sat recommended the Carcel lamp, of 
the Dumas and Regnault type, as a secondary 
standard, and the International Conference has 
‘now definitely adopted the Violle light as the 
primary standard. M. Violle has since determined 
the value of the Carcel lamp in terms of his pro- 
posed standard. By different methods he finds the 


normal value of the Carcel ‘‘ bec’ is ona of the 


platinum standard ; and surface for surface the in- 
trinsic light of the latter is about eleven times 
greater than that of the Carcel flame. M. Violle 
has also compared his standard with electric in- 
candescent lamps, which from their colour and con- 
stancy are easily compared with the platinum light. 
A Swan incandescence lamp was fed by thirty 
Kabath accumulators; a resistance box being in- 
serted in circuit to regulate the current. Every 
minute an observer noted the current strength i 
and the fall of potential between the terminal e, and 
the photometric values of the light were also de- 
termined. Comparison between the electric lamp 
and standard was effected by means of a Bunsen 
photometer having a range of 4 metres. The rays 
of the platinum emitted vertically were bent hori- 
zontally by means of a mirror at an angle of 45 deg. 
For eighteen experiments the value of the light re- 
flected from the mirror was found to be 7.023 
carcels. The normal carcel was found by this 
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method to be é 7 of the light reflected, which agrees 


well with the prior value. The experiments led 
M. Violle to the conclusion that the platinum at 
its fusing point fulfils the conditions requisite in an 
absolute standard of light, resting as it does ona 
definite physical phenomenon. The standard chosen 
is readily comparable with existing standards, and 
the unit can be multiplied by increasing the surface 
in fusion. 








THE BOILER EXPLOSION AT 
ROTHERHAM. 

At about quarter to nine o’clock on the evening 
of Friday last, the 19th inst., a disastrous boiler ex- 
plosion occurred at the Parkgate Iron Works, near 
Rotherham. These works are of a very extensive 
character and employ a large number of workmen 
in the manufacture of ship-plates and boiler-plates, 
as well as various sections of angle and T-irons. At 
the time of the explosion the works were in full 
operation, the night shift of workmen having gone 
on duty at six o'clock. 

The boiler which burst was of the plain cylin- 
drical type, with an internal flue tube running 
through it from end to end. It was set vertically 
on a square base plate carried by means of four 
cast-iron pillars at the corners, about 5ft. high, 
and was fired by the waste heat from a puddling 
furnace, the flames passing simply through the 
internal flue tube away into the atmosphere. 

The shell of the boiler measured about 25 ft. 3 in. 
in height by 5ft. Gin. in diameter, and was com- 
posed of six belts of plating, each belt being in 
three plates circumferentially. The internal flue 
tube, which consisted of seven rings of plates, 
measured 2ft. Gin. in diameter for a height of 
about 18 ft., with the exception of the first belt, 
which was bell-mouthed to a diameter of 3ft. Gin. 
at the bottom. Ata distance of 7 ft. from the top 
of the boiler the flue’ tube was enlarged to a dia- 
meter of about 3 ft. and fitted with a lining of fire- 
bricks in order to prevent the tube, when passing 
through the steam space, from being overheated. 
The opening into the flue tube at the bottom was 
also protected with a lining of firebrick, which pro- 
jected into it for a height of 12in. The boiler was 
single hand-rivetted throughout. The plates, both in 
the shell and flue tube, appear to have been originally 
# in. in thickness, while the flat ends were about 
fin. The boiler was stated to be about twelve 
years old, and had evidently been repaired on more 
than one occasion. A large patch had been applied 
to the lower portion of the shell, while the internal 
flue tube was originally fitted with seven crose water 
pipes ; but these had at some time been taken out, 
and the openings blanked up. It would also 
appear that about 12 in. of the bottom end of the 
flue tube had been cut away and renewed. The 
tube was not strengthened with any encircling hoops. 

The boiler was equipped with a common wheel 
float, a glass water gauge, a steam junction valve, 
a blow-off cock, a feed back pressure valve, and two 
open lever safety valves, each 4 in. in diameter, 
loaded to a pressure of about 50 lb. on the inch. It 
had no independent pressure gauge, but there was 
one of Bourdon’s construction fixed to the boiler 
alongside, to which the one in question was coupled. 

The explosion was due to the fracture of the 
internal flue tube, which was collapsed throughout 
its entire length, with the exception of the upper 
section previously referred to, which was lined with 
brickwork. The sides of the tube were crushed 
together in places, while numerous rents were 
formed, through which the steam and _ water 
escaped. The wing damper at the top of the 
chimney was blown off and shot to a distance of 
about 40 yards, where it alighted near to the oftice 
of the works, while the wrought-iron chimney was 
dislodged and crashed through the roof. The 
boiler itself, however, was not disturbed from its 
seat, but the torrent of steam and water which 
escaped downwards scattered the brickwork of 
the puddling furnaces at the bottom as well as a 
heap of pig iron which was stacked near, some 
of the débris being thrown into a public road 
running alongside, and some on to the roof of 
a neighbouring works. At the time of the explo- 
sion a number of men were engaged round the 
puddling furnaces. One of these was killed on the 
spot, while another was so terribly injured that he 
died afew hours afterwards. In addition to this 
four other men were injured, one of them so 
seriously that but little hopes are entertained of 
his recovery. 


The inquest on the bodies of the unfortunate 
men who were killed was opened on Monday, the 
22nd inst., but after formal evidence of identifica- 
tion was taken the inquiry was adjourned to 
Friday, January 9th, in order to permit Mr. R. B. 
Longridge, C.E., who has been requested by the 
coroner to investigate the explosion, to examine the 
boiler and prepare his report. As we are anxious 
to avoid expressing any opinions which may pre- 
judice the proceedings at the coroner's inquest, it 
may be well if we defer the remarks we wish to 
make regarding the cause vf the explosion and the 
responsibility for the disaster till the inquiry now 
pending is closed. 

It may be stated, in conclusion, that the boiler in 
question was insured with the National Boiler In- 
surance Company, and is said to have been ex- 
amined by one of their inspectors only a few wecks 
ago. 


By H. VIvVAREz. 
M. Marcet DEPREZ. 

We learn that M. Marcel Deprez has been elected a 
member of the consultative railway ccmmission, in the 
place of the late M. Henri Lartigue ; certainly a better 
selection could not have been made. The useful work 
which M. Deprez has done in connection with railway 
working is too well known to be referred to here. 


THE Exectrric TRANSMISSION OF POWER. 

The name of M. Deprez leads the way naturally for 
saying a word about the important experiments at 
Creil upon the electrical transmission of power. We 
have seen the cable that is to be used, wrapped and 
partly covered with M. Deprez’s insulating envelope, 
at the works of the Soci¢té Générale des Telephones 
at Bezons, this company having been entrusted with 
the work of making, as well as of laying the line. 
This latter operation has not yet been commenced, but 
will be begun in the course of a few days. 

THe TELEPHONE PATENTS INFRINGEMENT ACTION. 

We mentioned some time ago the action which the 
Société Générale des Telephones had commenced 
against a number of makers of telephonic apparatus. 
The parties to the suit have twice appeared before the 
experts, who are MM. Périsse, Pothier, and Clerac. 
Apropos of this important trial a Paris journal devoted 
toelectrical matters has stated its intention of pub- 
lishing a detailed report of what transpires at the 
several meetings. However great may be the natural 
desire of following step by step an investigation so full 
of interest, itis to be hoped that the journal alluded 
to will show more discretion than it professes. The 
interests of justice, which are of more importance than 
a thirst for information, demand that the most absolute 
secrecy should be preserved, until the case comes 
forward into the public court. It is scarcely to be 
doubted that the parties chiefly interested, as well as 
the experts, will maintain a strict silence on the pro- 
gress of their work. 

TELEPHONE RaAtTEs. 

In a note published last week, there was a reference 
to the attacks made upon the Société Générale des 
Telephones, by the Municipal Council of Paris. Not 
having any personal interest in the question, the 
writer cannot be accused of partiality in saying that 
in the debate which recently took place on the sub- 
ject, sufficient consideration was not paid to the deli- 
cate situation in which the company is placed as 
regards the charges imposed by the State and the 
Ville de Paris. A few days since a French journal 
referred to the exaggerated amount of the annual sub- 
scription which is no less than 600 francs, and which is 
twice as much as it should be. In the notice referred 
to, the charges made by telephone companies in dif- 
ferent countries are given as follows : 


francs. 
London... fe fe ae 500 
Austria ... from 225 to 375 
Germany a ae a 250 
Italy... hi from 115 to 175 
Norway.. a », 100 ,, 200 
Holland ae ~ ye 250 
Portugal as By a 375 
Sweden... = from 160 to 270 
Switzerland ... », 100 ,, 250 


It would appear unwise to hurriedly deduce from 
this superficial comparison a condemnation of the man- 
ner in which the French company conducts its busi- 
ness. As M. Marius Martin, member of the Paris 
Municipal Council, remarked, the taxes that have to be 
paid to the Government and the city of Paris, have 
to be added to the subscriptions. It remains to be 
ascertained how much the reduction or suppression of 
these taxes would assist in diminishing the price paid 
by the public. The result of such a modification would 
be of much interest. 


Sriictous Bronze Conpvctors. 
The metal employed for this cable is the silicious 





bronzeof M. Lazare Weiler, the advantages and economy 
of which have on several occasions been discussed in 





the pages of ENGINEERING. In connection with this 
subject it will be interesting to refer to a recent work 
of M. E. Lacoine, in which he analyses by calcula- 
tion the advantages offered by this alloy in an econo- 
mic point of view, in substituting bronze wires for the 
ordinary iron telegraph wires. This investigation is 
especially intended for the benefit of countries where 
railways and telegraphs are still absent. He regards 
the problem in a light the most unfavourable for the 
silicious bronze ; that wherea line already exists, and 
where a certain number of iron wires are to be replaced 
by an equal number of bronze conductors. This method 
of stating the problem excludes all the sources of 
economy resulting from the lightness of the wire, and 
from the reduced number of posts required. It would 
not often happen that an engineer would be employed 
to lay aaew line under such conditions. M. Lacoine’s 
investigation will therefore certainly fall short of the 
actual facts. Let us suppose a line consisting of an 
iron wire fixed on ordinary posts, and examine the 
economy that would result by replacing this wire with 
one of silicious bronze. M. Lacoine solves the pro- 
blem as follows : 

Let / = the length of line to be placed. 

D =the distance the wire has to be carried from the 
— of unloading to the nearest end of the 
ine. 

a =the price per kilo. of the iron wire unloaded. 

a' = the price per kilo. of the silicious bronze wire of 

equivalent conductivity, also unloaded. 

= the weight in kilos. per kilometre of iron wire. 
= equivalent 


> 


29, hs ” ” ” 39 

silicious bronze. 

= the cost of transport per kilogramme of wire per 
kilometre. 


i) 


The total weight of wire will be expressed by J/ for 
the iron, and by 4'/' for the silicious bronze. The 
cost price will be a b/in the former, and a'b'/' in the 
latter case. The transport of the wire for a line of / 
kilometres is equivalent to that of the total material 


to a distance Z ; consequently the distance of trans- 


port=D+ 4 =L, and this price of transport will be 


cblL for the iron, and cb'/L for the bronze. The 
total outlay—cost of wire and transport, but not in- 
cluding fixing, will then be 


abl+cblL for the iron wire, and 
a! }}1+¢11 L for the silicious bronze wire. 


The economy made by using the latter will therefore be 


B=abl+cbhlL—-albl-cHlL, or 

B=clL (b-b')-1 (a bl -a b) ; = 7 (1) 
And the economy begins to show itself as soon as the 
expenses on both sides are equal—that is to say, when 


When this condition is fulfilled we have : 
el L(b—0') =1 (a'l'—ad), 
or, 
—_ a’'h'—ab (2) 
c (6 eo b) , j = 
This formula shows that if the prices of the two classes 
of conductors were in inverse proportion to their 
weight at equal conductivities, the economy resulting 
would be immediate and independent of distance. lf 
the cost of fixing be taken into consideration, assum- 
ing that this is proportioned to the weights of the con- 
ductors, K / (6 —l') will have to be introduced, where 
Kk represents the cost of tixing per kilogramme of wire. 
The tormula (2) will then become 
gn Ces. lt 
c (b-b!) 





These formulz are simplified by the fact that =6.55 b 
nearly ; if d be the diameter of the silicious bronze 


wire, then b! = wd? 8.9, or very approximately J! = 
7 d?; and b = 45.85 d*. On the other hand, if m repre- 
sents the ratio of costs, we have a' = m a, and the for- 
mul (2) will then be 
n= a (7m—45.85) 
38.85 me 

Applying this formula in a case where m=10, and 
c=0.0006, which is a fair approximation for countries 
where transport is ditticult, we find approximately that 
L=100 a’, which supplies a simple coetticient for 
ascertaining the length of line, beyond which it will 
be cheaper to employ silicious bronze. If the line 
commences at the point of unloading, then L will be 


l pe ae - 
reduced to. These minimum distances decrease 
very rapidly : 

1. When several wires are to be laid. 

2. When the cost of labour is taken into consideration. 

3. When a new line is to be established, and a reduc- 
tion in the number of posts has to be considered. 

The foregoing conclusions deduced from M. Lacoine’s 
formulz must be considered as placing the question in 
its least favourable light. 
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ELECTRIC LIGHTING NOTES. 
Evectric Licutine at LANARK. 

A PERMANENT and very successful electric lighting 
installation has recently been carried out in the small 
town of Lanark, the business premises of Messrs. 
Hunter and M‘Morrison, ironmongers, having been 
completely fitted up with incandescence lamps. There 
are 22 lamps, each of 20 candle-power. Sixteen lamps 
are always running, and the remaining six are disposed 
in different parts of the premises. The dynamo used 
is an ‘‘A” Gramme, which is capable of giving cur- 
rent to thirty 20 candle-power lamps when running at 
the rate of 700 revolutions per minute. Power 
is obtained from a Tangye engine of two horse-power 
nominal, and fitted with patent governor. Besides 
_ the sixi ncandescence lamps alreadyreferred to, which 
primarily form the auxiliary circuit, it also embraces a 
, soe arc lamp of 2000 candle-power placed in the 
front shop on special occasions for lighting the street 
outside. 


CoNDUCTORS FOR PRIVATE ELEcTRIC LIGHTING. 

The question of allowing private electric lighting 
firms to run overhead wires or to open streets to lay 
conductors, was brought under the consideration of the 
Town Council of Glasgow at their last meeting. Messrs. 
Muir and Mavor, of that city, had sought the permis- 
sion of the public authorities to do both of those 
things, for the purpose of successfully carrying out a 
contract which they have entered into for continuing 
the electric light at the General Post Office in George- 
square. Instead of having their motive power gene- 
rated on the premises, as has been the case during the 
past three years or so in the contract originally 
taken by Messrs. Crompton and Co., they propose to 
have a power station in Miller-street, a very short dis- 
tance away from the Post Office, and to lead their 
conductors either underground or overhead, or both. 
Their application was first considered by the Statute 
Labour Committee, and while engaged in their de- 
liberations they adverted to a former minute which 
they passed when a somewhat similar application was 
made by Messrs. Woodhouse and Rawson, of London. 
The result of their deliberations was to recommend 
that Messrs. Muir and Mavor’s application be not 
granted. Mr. Osborne desired to be informed of the 
exact grounds on which the Committee had arrived 
at the decision recorded in their minutes. The con- 
tractors wished, he said, to take the wires under- 
ground, where they would be out of the way of 
every one; and he thought that every member of 
the council would be agreed that underground were 
more desirable than overhead wires. The former ap- 
plication for powers to lay wires under the streets 
was refused because they were to be used for the pur- 
poses of a general supply of electric light, whereas the 
application which they then had before them was one 
for a specific supply ; and besides that, the streets 
would only be opened fora very short distance. Under 
the circumstances he desired that the matter should 
be sent back tothe Statute Labour committee for fur- 
ther consideration, as he could hardly believe that 
they had given it the consideration which it deserved, 
or they certainly would not have refused the authority 
asked. The convener of the committee replied that 
the reason which had induced them to refuse the appli- 
cation was simply that the applicants were private 
contractors, and that it was known thatif it were 
granted other contractors would ask for similar per- 
mission. A discussion ensued in which several mem- 
bers took part. Oneof them thought that the electric 
lighting enterprise should be encouraged by granting 
the permission asked. Another thought that the sub- 
ject was not ripe for consideration, and he also urged 
that the corporation should lay any wires that were 
required and exact a rent for the use of them. Two of 
the speakers urged that the matter should be recon- 
sidered by the committee, and if the Post Office autho- 
rities were to ask the permission an exception might 
be made in their favour that would not be granted to 
private persons. It was eventually agreed that the 
matter should be taken back by the committee. 


ELEcTRIc LIGHTING IN AMERICA. 

On Wednesday, the 10th inst., Mr. Preece read a 
paper at the Society of Arts giving the results of his ob- 
servations on electric lighting in America, He said that 
there were probably 90,000 are lamps in action every 
night in the States, and that there were many central 
stations doing a large business, and some even paying 
dividends to their shareholders. In nearly every case 
the wires were carried overhead, and the general 
outdoor installation showed evidence of haste. 
The charge per lamp varied from 35/. to 60/1. per 
annum, and the lights were placed on high poles about 
50 yards apart on alternate sides of the streets, no 
effort being made to diffuse the light uniformly. 
When very high posts were used, as in Cleveland, 
where they were 250 ft. high, the illumination was 
very poor. Incandescence lighting has not flourished 
to the same extent as arc lighting, and it has not been 
applied to private houses so freely as here. The 
piincipal system in practical use was that of Edison, 





but Mr. Weston was now introducing a new lamp. (This 
has already been described in our notices of the 
Philadelphia Exhibition.) The Edison central station, 
in New York, was opened on September 3, 1882, 
there haveonly been twoand ahalf hours’ stoppage since. 
There were now 587 subscribers, using altogether 
12,764 lamps, served day and night. The price charged 
was the same as that which would be paid if gas were 
supplied at 7s. 9d. per 1000 cubic feet. The price of 
gas was 9s. 2d. per 1000 cubic feet. The system was 
worked at a profit, and during the past twelve months 
the balance on the right side had been suflicient to pay 
a dividend of 3 per cent. on the capital invested, but 
no dividend has yet been declared. The earnings per 
lamp-hour were 1.04 cents, while the cost of production 
for the same period was .75 cent. The charge made 
in New York was equivalent to 74d. per Board of 
Trade unit of 1000 volts. The average number of hours 
of lighting appeared to be 2.4 per day per lamp. A 
record was kept of every lamp, so that the average life 
was known, and it came out at about 477 hours. The 
consumption of coal was .$2 lb. per lamp-hour, and 
there were five lamps per horse-power, rather a low 
result, due probably to the inefficiency of the old 
system of conductors. The average number of lamps 
per subscriber was twenty-one, while the average 
amount paid annually by each subscriber is 40/. The 
area lighted was about a quarter of a square mile, com- 
prising fifty blocks of buildings and fifteen streets, and 
the capital invested was 200,000/. It was intended to 
open two more central stations, of much larger dimen- 
sions, in the upper part of New York. At Roselle, 
N.J., there was an installation of 1200 lamps, supplied 
by three dynamos, in series, the lamps being also three 
in series. Overhead wires were used, and the charge was 
one cent per hour for each ten candle-lamp, equivalent 
to gas at 2.5 dols. per 1000 cubic feet. At Brockton 
there was a station with 2090 lamps in operation, and 
1040 about to be started. The charge was one cent per 
ten-candle lamp per hour, and there were 108 sub- 
scribers. Mr. Preece said he gave considerable 
attention to the Edison meter, in which the current is 
measured by the electrolytic action of a fraction of it 
upon two zinc electrodes immersed in a solution of sul- 
phate of zinc. The method was scientifically accurate, 
and in practice gave results correct within one per cent. 
Two men spent their time in New York collecting 
these bottles, drying the zincs, and weighing them to 
find the loss. There are 1160 bottles, fifty of which 
are measured every day. In conclusion, Mr. Preece is 
of opinion that the practicability of the electric light is 
amply demonstrated in America, but that it is un- 
reasonable to expect that its great advantages can be 
obtained in this country at the price of gas. He 
believes that a gradual and steady reduction will be 
made in the cost, and that in time people will find the 
advantages are worth the extra price, 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 12, 1884, 


ANOTHER unexpected drop has taken place in the 
iron market. This movement on the part of pig iron 
makers is intended to drive out southern iron from 
northern markets, and to drive out a few isolated fur- 
naces, whose owners have been holding off for months 
past, making iron at bare cost in view of an improve- 
ment. On December Ist 88 anthracite furnaces were 
in blast, making 230,000 tons per week with 137 idle, 
representing weekly a capacity of about 30,000 tons ; 
93 bituminous furnaces are in blast, producing 
44,000 tons per week, and 129 bituminous furnaces 
are out of blast representing a producing capacity of 
48,000 tons per week. The total idle capacity of our 
American anthracite and bituminous furnaces is 78,000 
tons per week, representing a total annual productive 
capacity of nearly 4,000,000 tons, while the produc- 
ing capacity has a capacity of 3,500,000 tons nominally. 
Since June Ist, 18 anthracite blast furnaces have blown 
out and five bituminous, total 23, The weekly re- 
striction amounts to about 9000 tons. The supply is 
equal to the demand. A great deal of interest is felt 
as to the outcome of the contest between southern and 
northern pig-iron makers. Northern makers have 
organised to protect themselves against outside com- 
petition for a two or threefold purpose. The high 
cost of anthracite coal, high freight rates, are estimated 
at the unnecessary cost of 3 dols. per ton. Two or 
three strong pig-iron companies who own their own 
railroads, are putting iron in the market 1 dol. per 
ton below the price which those makers can afford, 
who are hampered by high freight rates. The com- 
panies composing the anthracite combination, will be 
presented with something of the nature of an appeal 
to the business sense of justice in order to have the 
price of coal and rates of freight modified in their 
favour. This year’s production of anthracite will 
foot up 31,000,000 tons. No large contracts are on 
the market for iron or steel. The industrial situation 
is more encouraging in a sense that the liquidation of 
values and the reduction of costs of labour and material 
have about reached their limits. Steel rails are held 
and sold in small lots at 28 dols. and 29 dols; indus- 





trial interests are much concerned over the pending 
Spanish Treaty cause, and the diversities of the in- 
terests effected. The President has sent the proposed 
treaty to the Senate. The tobacco interests strongly 
oppose it ; the iron and coal interests strongly favour it. 


TRIAL TRIPS AND LAUNCHES. 

Messrs. A. anv J. INGiIs, Pointhouse, Glasgow, on 
Wednesday, the 17th December, launched the Borneo, a 
a fine steel screw steamer of 2300 tons, built to the order 
of the Netherlands India Steam Navigation Company, 
of the Hague and London. She measures 290 ft. by 37 ft. 
by 25 ft., and is intended for trading between the various 
ports of the Island of Java. She is being fitted with 
engines of 1800 indicated horse-power. 

An awning-decked iron screw steamer, named the Tokio 
Maru, was launched on the following day by Messrs. 
Napier, Shanks, and Bell, Yoker, near Glasgow. She has 
been built to the order of the Mitsu Bishi Mail Steamship 
Company, of Tokio, Japan, and is a vessel of 2020 tons 
gross register. She measures 285 ft. by 35 ft. by 2Uft. to 
awning deck, and will have accommodation for 30 first- 
class, 16 second-class, and 200 steerage passengers. Com- 
pound surface-condensing engines are being supplied by 

fessrs. James Howden and Co., Glasgow. ‘hey have 
cylinders of 38 in. and 76in. in diameter, respectively, 
with stroke of 45in.; and they are intended to indicate 
1500 horse-power. 


On Friday, the 19th of December, Messrs. William 
Denny and Brothers, Dumbarton, launched the Loodiana, 
a steel screw steamer of 3310 tons built for the British 
India Steam Navigation Company (Limited). She 
measures 340 ft. by 42 ft. by 29 ft., and is constructed on 
the continuous odielar bottom system. She will have 
saloon and state room accommodation for thirty-two first- 
class and sixteen second class passengers. Messrs. Denny 
and Co., also of Dumbarton, are supplying the vessel 
with four-cylinder direct-acting surface-condensing engines 
of about 2000 indicated horse-power, and designed on the 
triple expansion principle. 


The Abercorn Shipbuilding Company, Paisley, launched 
on the same day a handsome and strongly built iron 
schooner, a vessel measuring 125 ft. by 29 ft. by 8 ft., and 
intended for the River Plate trade. 


Messrs. Robert Napier and Sons, Govan, also on the 
same day, launched the Magneta, a steel steamer measur- 
ing 230 ft. by 32 ft. by 24 ft., and built for the Eastern 
Extension China and Australasia Telegraph Company. She 
is intended for laying, picking-up, and repairing the com- 
pany’s submarine cables. She has been designed by Mr. 
Joseph Birnie, of London, and will have, in addition to 
the usual steam appliances of merchant ships, numerous 
tanks for holding cables, stones, fresh water, &c., and for 
trimming and ballasting the vessel. There are no fewer 
than twenty-seven water-tight compartments. The ship 
will be ventilated throughout by steam, and lighted by 
electricity, and she is expected to steam at the rate of 
12} knots. She was launched in four months from the 
time when the order was received, and in another two and 
a half months she will be delivered on the Thames in 
complete working order, 





LoncHor.—Messrs, Rowlands and Co., of Pen-y-Graig, 
who commenced sinking a colliery at Broadoak, Longhor, 
in April, have struck what is probably the finest seam of 


bituminous coal in South Wales. The seam in question 
is 7 ft. 9 in. in thickness, and it is about 100 yards distant 
from the old seam. It is stated that several more seams 
are expected to be met with in the course of further sink- 
ing. ‘The works are close to the Great Western station, 
and about a mile from the London and North-Western 
Station at Gorseinon. 


Fioatinc Free ENGINE For BristoLt.—On the 19th 
inst. a trial took place with a new self-propelling floating 
steam fire engine, constructed by Shand, Mason, and Co., 
to the order of the Bristol Corporation, for the protection 
of the docks and waterside property in that city. The 
hull and propelling engines have been constructed to the 
specification, and under the superintendence, of M. J. W. 
Girdlestone, engineer to the Bristol and Avonmouth 
Docks, while the fire engine is similar to the one supplied 
in the early part of this year to the Metropolitan Fire 
Brigade, which has proved so successful at several water- 
side fires that two others are now in course of construction 
by the same makers. The experiments were conducted 
in the presence of Captain Shaw, C.B., chief of the 
Metropolitan Fire Brigade, and Mr. Wingfield, superin- 
tendent of the Bristol Fire Brigade, and were carried out 
in a satisfactory manner. At a previous trial a few days 
since at the measured mile a mean speed of 8.9 knots per 
hour was obtained, which, considering the size and special 
construction of the boat, proved very satisfactory. The 
hull is of steel, 53 ft. long and 13 ft. Gin. beam, built in 
four water-tight em, the screw propeller being 
driven by a pair of high-pressure engines supplied with 
steam from the fire engine boiler. The fire engine is 
Shand, Mason, and Co.’s Equilibrium, discharging 
1100 gals. per minute through a 2in. jet, reaching, under 
favourable circumstances, a height of 200ft. There was 
no opportunity of testing the height on this occasion, 
but a water pressure of 140lb. per square inch was 
obtained, the steam pressure being 1101lb. The boiler is 
of Shand, Mason, and Co.’s patent inclined water-tube 
construction, which has been successfully in use for fire 
engine and other purposes for over fifteen years, The 
boat will be taken through the canal to Bristol in a few 
days, and finally tested there in the presence of Mr, 
Girdlestone and the Bristol authorities. 
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SCHOW’S PNEUMATIC STREPHOMETER. 





Fig.2 








In order to manceuvre a steamship with precision | 





and safety, it is necessary that the captain or the | 


officer of the watch should at all times be able to con- 
trol the speed and direction of rotation of the main 
engines, 
speaking tube or an ne a telegraph, communicating 
between the bridge and the engine-room. But such 
appliances do not show whether the orders have been 
understood, and whether they are at once accurately 
executed, except by means of return signals given by 
the men below. 

In order to render the officer independent of these 
return signals and to give him constant information re- 
garding the action of the engines, an apparatus has 
been designed by Mr. U. Schow, of Copenhagen, which 
indicates on a dial the number of revolutions per 
minute either ahead or astern. Air is compressed by 
the action of the engine into a receiver with a fine 
adjustable orifice, opening to the atmosphere, and the 
pressure in this receiveris the measure of the speed. The 
receiver communicates alternately with two pressure 
gauges, and whenever the engine is reversed communi- 
cation is cut off to one gauge and opened to the other. 
The air pump, Fig. 1, has a rocking lever A, which is 
put in oscillating motion direct from the main engines, 
so that the india-rubber bulbs B are alternately com- 
pressed, air being taken in through the valves C and 
discharged through the valve D into the receiver E. 
From here the air escapes by means of a cock F with a 
very fine and adjustable opening, so as always to 
maintain a pressure in the receiver varying with the 
speed of the engines. From this receiver EK the air is 
led into the reversing valve, Fig. 3, which consists of 
a cylinder gy with three ports. The centre port is for 
the admission of the air from the pumps, and the side 
ports are connected to their respective pressure gauges 


| is brought in direct communication with the receiver 


Ordinarily this is effected by means of a | 
|a cam a, with a screw curve of very coarse pitch 


| Consequently as soon as the shaft, which is driven by 
| a band from the crankshaft, is reversed, a stud on the 
| lever is caught by the screw thread, and carried along 




















for ahead and for astern. By shifting the valve to the 
right or to the left, the one or the other of the gauges 


and pumps or with the atmosphere. The reversing 
itself is done in a very ingenious manner by means of 


running into circular grooves at each end. A spiral 
spring tends to keep the lever ) always in one position. 


into the circular groove at the other end of the cam a. 

The pressure gauges or indicators, Fig. 4, each con- 
sist of a circular casing with ends of thin corrugated 
brass plate ; the air being admitted into the space be- 
tween the ends, alters their distance from each other, 
and this motion, varying with the pressure, and conse- 
quently with the number of revolutions of the engines, 
is made to turn a pointer in the same way as this is 
done in ordinary pressure gauges. For convenience 
sake both gauges are fitted in one case, but with 
— air pipes to the two side ports of the reversing 
valve. 

These speed indicators can be fitted at any place in 
the ship, and several can be connected to the same 
pipes. Fig. 6 shows a standard for the bridge. The 
bore of the copper air pipes is 3mm. This apparatus 
is of especial value in ships of war, gunboats and tor- 
pedo boats, where quick movement and perfect control 
are essential to safe mancuvring, and mistakes, re- 
sulting from orders not understood or not promptly 
executed, may be disastrous. This strephometer, for 
the account of which we are indebted to Mr. Niels 
Vang, of Copenhagen, is already introduced into the 
Danish navy, and is manufactured by Mr. P. Olzen, in- 


ON THE SPEED-TRIALS OF STEAMSHIPS.* 
By W. H. Wuire. 


THE object of this paper is to illustrate and emphasise 
the value of properly conducted speed-trials of steam- 
ships. In order to do this it will be necessary to refer to 
some misconceptions, which appear to exist amongst both 
shipowners and shipbuilders, respecting the nature of the 
information obtainable from these trials, and to briefly 
discuss some important matters affecting the conduct of 
speed trials or the analysis of their results. It may well 
happen that in traversing such oft-trodden ground little 
that is novel will be said ; but in choosing the subject for 
the first paper read before this Institution it appeared 
desirable to select one which can scarcely fail to be 
interesting to members and associates of all classes, and 
which may possibly, by its discussion, exercise some 
beneficial influence upon the general practice of ship. 
builders and engineers in this district. 

Coming into the neighbourhood recently as I have 
done, and seeking to become familiar with current prac- 
tice, I have been greatly impressed by the comparatively 
small attention given to the speed trials of by far the 
greater number of steamers built on the Tyne and Wear. 
it is probably no exaggeration to say that, with few ex- 
ceptions, the trials made underweigh, before ships leave 
for their first voyage, are designed rather to test the com- 
pleteness and efficiency of the propelling machinery, than 
to afford any indication of the speed or economical perform- 
ance of the ships. They are usually made in a very light 
condition, and although the vessels may be run a few times 
over the measured mile during the trial trip, no attempt 
is made to obtain exact and detailed information respect- 
ing the efficiency of the engines and the propellers. It is 
but right to add that, although this is the common case, 
there are notable exceptions to the rule; and in recent 
years some of the most exhaustive and complete series of 
‘progressive trials” ever made, have been conducted on 
the Whitley measured mile. 

When inquiry is made into the reasons for the general 
neglect of speed trials for the cargo-carrying steamers, 
which are the staple product of the north-east coast, one 
learns, as might be expected, that there is much to be said 
in favour of common practice. First of all, there is the 
undoubted fact, resting on the experience of many years, 
that within the limits of their working speeds—say 8 to 
10 knots per hour—cargo steamers require wonderfully 
small expenditures of coal and engine power for their pro- 
pulsion. Owners may be pardoned if with this experience in 
their possession, they have not cared much for more 
elaborate smooth-water trials. Again, it must be allowed, 
that the enormous carrying power of such steamers—the 
large amount of deadweight which has tobe put on board 
to bring them to their load draughts—makes it difficult in 
most cases, and practically impossible in not a few, to try 
the speed of new ships (before they pass into actual work), 
at draughts of water approaching the load draughts. Fur- 
thermore, the desire to lose no time in setting a ship to 
work immediately that she is ready is a very natural one ; 
and there are often occasions when delays of a serious 
nature would be incurred in waiting for suitable weather 
and a fairly smooth sea, to make the trials on the mile off 
Whitley. Inthis last-mentioned matter we on the north- 
east coast are at a great disadvantage as compared with 
our fellow-workers on the Clyde, or with the professional 
officers of the Royal Navy; but we must accept the dis- 
advantage, since it is not possible to find such sheltered 
waters as Skelmorlie or Stokes Bay within easy reach of 
the Tyne and Wear. 

To the foregoing reasons for the comparative rarity 
of speed trials in this district may be added another 
to which, in my judgment, far less weight should at- 
tach, although it is probably the most influential. I 
refer to the feeling of distrust, if not of contempt, enter- 
tained by large numbers of shipowners and shipbuilders 
for trials made under measured mile conditions. It is 
often said that the true test of efficiency is to be found 
not in trials made in smooth water for short periods, with 
engines and boilers at their best, with picked coal, and 
clean painted bottoms, but in the results of a long series 
of voyages under varying and trying circumstances of 
wind and sea, with ships, machinery, and coals all under 
ordinary working conditions. Now no one is less likely 
than myself to question the great value of experience of 
the kind described; and I would add that such ex- 
perience may often be a necessary corrective to some 
deductions made from measured mile trials. On the 
other hand it must be as strongly asserted that for many 
of the most difficult and important problems which the 
shipbuilder and engineer has to face, the only possible 
practical solutions are to be found in speed trials made 
under fixed and carefully ascertained conditions, such as 
are obtainable alone on the measured mile. These 
measured mile trials do not furnish all the information 
needed for guidance in the designs of later ships, and for 
assistance in the progress of improvement. Other ex- 
periments, either on the ships themselves or preferably on 
models of the ships, are required to determine the resist- 
ance offered by the water to their passage, and to enable 
exact comparisons to be made between different forms. 
To such resistance experiments allusion will be made 
hereafter ; but confining attention to measured mile trials 
I would reiterate the opinion expressed above, and add 
that besides being a necessity to the shipbuilder and 
engineer, they are the source of substantial advantage to 
the shipowner. In support of this contention a short 
statement will suffice. 

In treating of the efficiency of a steamship it is neces- 
sary to consider separately the following points : 

1. The magnitude of the resistance which is offered to 
her movement through the water at various speeds, and 
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particularly the magnitude of the resistance experienced 
at the highest speeds for which the ship is designed. 

2. The efficiency of the propelling machinery at all 
speeds upto the working or maximum speeds. 

3. The efficiency of the propellers. 

Speed trials show, it is true, the aggregate effect of these 
three sources of expenditure of power, but it will be con- 
venient to glance at each. 

As regards the first section—the net or tow-rope 
resistance of the hull—a few words may be added. 
For a completed ship at her working draught this re- 
sistance is a quantity fixed and defined, so far as the 
influence of under-water form is concerned. Changes in 
trim (fore and aft) may somewhat influence resistance, 
but probably in most cases the greatest effect of such 
changes is seen in their influence on the performance of 
the propellers. What is of the greatest importance, 
however, is the condition of the wetted surface of 
the bottom, that is to say, its cleanness and smooth- 
ness, or its foulness and roughness. In all ships 
frictional resistance plays a prominent part; in cargo 
steamers of moderate speed the condition of the bottom 
is by far the most important factor in the resistance. 
Frequent cleaning and painting is an undoubted economy, 
a small degree of foulness costs dearly. Having regard to 
these facts it is clearly evident that one essential condi- 
tion to all speed trials is that vessels so tried should have 
clean bottoms; since it is only when this condition is 
fulfilled, in association with an assigned draught, that 
any fair comparisons can be made and any scientific de- 
ductions attempted. And since variations in the con- 
dition of the bottom of a ship are certain to occur in 
actual service, while they cannot be accurately known 
or allowed for, it is evident that on this account records 
of performance on long voyages must be carefully scruti- 
nised before any general deductions are made from them. 
Similarly the varying conditions of wind and sea ex- 
perienced in actual service introduce disturbances which 
it is not possible to appraise with any approach to accu- 
racy ; and on this ground trials in smooth water, calms, 
or light winds, and under circumstances which insure 
the absence of influence of tides or currents, are alone of 
value for the purposes of exact comparisons between ship 
and ship. 

Here we meet with an illustration of the general prin- 
ciple above laid down, viz., that sea-going experience is 
often a necessary corrective of smocth water trials. Of 
two ships compared, one may be easier to drive on the 
smooth water trial than the other, which by reason of her 
greater length or different form, has the superior power 
of maintaining her speed in a heavy sea way. But this ad- 
mission only amounts to a statement of the well-known 
fact that the form best suited for smooth water propul- 
sion is not always the best for sea-going purposes, In 
short, the determination of the form of a vessel is not 
governed by any abstract considerations of ‘‘ least re- 
sistance ;” but by the fulfilment of certain essential con- 
ditions, such as carrying power, accommodation, and 
speed, stability, and good sea-going qualities, and their as- 
sociation with the most shapely and easily driven form 
which can be obtained under the circumstances. 

If we neglect for the moment the influence of variations 
in efficiency of the propelling machinery and the pro- 
pellers, then each measured mile speed trial made under 
uniform conditions, may be treated as a ‘‘ model experi- 
ment,” and from it may be inferred the probable perform- 
ance of vessels similar in form, but differing in dimen- 
sions. If the fullest advantages are to be derived from 
such trials, then the trials should be made on the “ pro- 
gressive system,” with which Mr. W. Denny’s name has 
been so closely associated, and which is too well known to 
require any detailed description here. In order that an 
individual ship may be used as an exemplar over the 
greatest ranges of size and speed for ships of similar 
form, she must be tried at several speeds from the 
lowest she can be well run at, up to the highest that her 
engines will drive her, when every exertion is being made 
in the stokehold. Critics of measured mile trials com- 
monly dwell upon the folly of taking note of performances 
which will never be repeated in practice or over long 
periods of steaming. They do not sufficiently recognise 
the great value for purposes of future designs of ‘‘ spots” 
on the curves of horse-power or coefficients of perform- 
ance, lying far beyond anything which the vessel will 
ordinarily reach. But designers of ships are better in- 
structed, and are glad to have these experimental data, 
even if they have been obtained under wasteful condi- 
tions of coal consumption, and by running the engines 
much faster than would be done on practice. 

In passing, I may be permitted to give one word of 
caution. Cases not a few have come under my notice 
wherein estimates of the horse-power required in new 
ships have been based on the performances of larger ships 
of similar form, without any allowance}being made for the 
‘*corresponding speeds” of the two ships—to quote a 
phrase which we owe, as well as the law of comparison 
it represents, to the late Mr. Froude. This omission is 
often the source of grave errors, if there are considerable 
differences in the sizes of the ships compared, especially 
as higher speeds are attained or designed. 

Turning to the other two elements of efficiency—- 
that of the propelling machinery and that of the pro- 
pellers —it will assist the discussion if we assume 
that a particular ship has applied to her, in succession, 
various types of engines, boilers, &c., and various 
propellers. Then her form, draught, and trim, and 
the condition of her wetted surface being kept constant, 
her performance will be affected only by changes in the 
propelling apparatus. Ido not propose to say anything 
as to the influence upon economical propulsion which may 
be exercised by changes in the boilers, the steam pressure, 
&c.—important though that influence may be. Confining 
attention to the efficiency of the engines considered as 
pieces of mechanism, in which certain amounts of 





mechanical work are developed, it must be admitted that 
there is a fruitful field for study in considering the manner 
in which the indicated horse-power is expended. In his 
address at the opening meeting the President of the In- 
stitution alluded to this branch of the subject, and called 
particular attention to certain trials recently made in the 
United States steamer Albatross. Without attaching any 
great importance to the figures given for that particular 
vessel, it may be remarked that the method then used has 
long been established in the United States. My friend 
Mr. Isherwood, formerly chief engineer of the United 
States Navy, has had most to do with the introduction 
of this mode of analysing steamship efticiency. Any one 
who wishes to see one of the best examples of the system 
may turn with advantage to the report of the secretary of 
the United States Navy for 1875, wherein will be found 
details of trials made on a steam launch by Mr, Isherwood. 
It would be out of place to reproduce these details 
now, but they are well worth study. Many of the experi- 
ments made with this launch could not be well repeated 
on a large ship; but they are instructive as indicating 
the various sources of loss, and the relative magnitudes 
of the losses on the constant friction of the engines, the 
friction of the load, the friction and waste work of pro- 
pellers, &c, On all these points we need more and better 
information than we now possess, Empirical rules, or 
rules founded on limited experiments, will not suttice. 
And in association with speed trials, or as preludes to 
them, such experiments might be advantageously made, 
at least on typical engines. Waste work, in overcoming 
internal resistances, &c., there must be, no doubt ; but 
every effort should be made to diminish its amount. 

The late Mr. W. Froude, in his able writings on the 
subject of steamship propulsion, laid great stress on this 
part of the subject, and one of his latest inventions was 
the turbine dynamometer which he made for the Admi- 
ralty, in order to determine the loss of power occurring 
between the cylinders and the propellers. Although as 
yet little information has been published respecting the 
results of trials with this instrument, it may be hoped 
that the Admiralty will eventually give to the professions 
the benefit of their experience, with that liberality which 
they have invariably shown hitherto in similar cases. 

Although private firms are not in a position to rival 
the Admiralty in elaborate experimental apparatus, 
much information may be obtained by simple experi- 
ments. For instance, the screws may be disconnected 
and the engines run at various speeds in order to de- 
termine the waste work of the unloaded mechanism. 
This was done in the course of the elaborate trials with 
the Iris; it has been done also in other swift vessels and 
torpedo boats. Besides the information thus obtained, 
running the engines unloaded constitutes a very good test 
of the satisfactory condition of the bearings, &c. In 
addition, it has often furnished explanations of the real 
causes of vibration in high-powered steamships, and dis- 
posed of some clever but not sound theories on the subject. 

Another simple and valuable experiment, commonly 
made on ships of the Royal Navy ween they are placed 
in dry dock, consists in the practical determination of 
the resistance to revolution offered by the bearings of the 
after pieces of shafting, when disconnected. The practice 
became general after some remarkable discoveries were 
made of the great losses incurred in a particular vessel 
owing to the undue tightness of the after bearings. I 
know of similar experiences having been gained in foreign 


warships: perhaps the same may hold good in some 
merchant steamers. At all events, the trial is readily 
made. 


It is difficult to exaggerate the value of measured 
mile trials as tests of the efticiency of propellers. In 
speaking thus, all kinds might be included; but for 
the present I would refer only to screw propellers. 
Most persons who have studied the mathematical 
theories of the action of screw propellers have reached 
the conclusion that experiment alone can be trusted in 
the determination of the dimensions and forms of the 
screws suitable for a certain set of conditions. This 
becomes abundantly evident when one has to go beyond 
precedent, and to deal with higher speeds of ships and 
propellers than have been attempted previously. In the 
construction of torpedo boats the selection of the best 
screws has involved the carrying out of long and costly 
experiments. The discoveries made during the trials of 
H.M.S. Iris were nothing short of startling, showing as 
they did that by simply varying the screws—all other con- 
ditions remaining practically unchanged—the speed of 
the ship was increased from 164 to 184 knots per hour. 
More recent trials of very swift ships, with which I am 
conversant, have shown no less remarkable results. Nor 
is it reasonable to suppose that this possibility of improved 
performance by changes in screws holds good only for 
very swift ships. Cases have come to my ee: Be 
where, through accidents to their screws, cargo steamers 
have been left with very seriously diminished blade area, 
and yet have performed well. Probably members may be 
able to refer to similar incidents in their own experience. 
These observations tend to throw doubts upon the ordi- 
nary assumption that the screws actually fitted to cargo 
steamers are the best possible screws. Any one interested 
in such vessels who makes the matter a subject of ex- 
agp will probably be amply repaid for his trouble. 
Vhen regard is had to the economies which have ac- 
tually been obtained by means of speed trials with various 
screws, and to the straining after economy in all direc- 
tions, which has become essential under the present 
condition of the mercantile marine, it does appear de- 
sirable to devote greater attention to possible improve- 
ments in the screw propellers of cargo steamers. And if 
I may venture one step further, I would suggest for con- 
sideration also the possible advantage of increasing the 
revolutions and piston speeds in such vessels. Savings in 
weight of machinery, if they can be made without de- 
crease in strength and durability, must be advantageous 





and may be so even if purchased at a greater first cost, 
Whether these views are accepted or not, it is undeni- 
able that, if for no other reason, yet in connection with 
the selection of the best propellers for steamers, speed 
trials have ample justification. The full advantages are 
only to be obtained by means of the progressive system 
of trials, which furnishes evidence of the continued 
efficiency, or the decreased efficiency, of the screws under 
trial, as the speeds are increased. 

Here also experience on actual service at sea is a valu- 
able supplement to, but no substitute for, the trials made 
on the measured mile, 

There are certain general rules essential to the proper 
conduct of measured mile trials ; if these are disregarded 
the results are not to be depended upon, It is not 
necessary to do more than mention some of the 
most important. The course kept while running the 
mile should be exactly perpendicular to the sight lines 
joining the two boundary posts at either end of the 
mile. If any other course is steered the distance run 
will be greater than the mile, and it is astonishing to 
find, especially in ships of very high speed, how small a 
departure from the prescribed course sensibly affects the 
speed. The best method of securing this result is to have 
buoys laid down, as is done on the Admiralty measured 
miles. It would be a great improvement to the Whitley 
mile if buoys were laid down, and it is probable that an 
entire change in the position of the mile to some position 
further to the north would be beneficial. This is a matter 
on which I cannot speak with any authority, but which 
deserves consideration, 

All observations should be made with the greatest care 
and in a systematic manner. The influence of tide or 
current should be eliminated by means of consecutive 
runs in opposite directions, The ship should make a long 
sweep in turning, and have regained her speed (which 
will certainly be reduced in turning) before she re-enters 
the mile. A good depth of water should be insured in 
relation to the draughts of the heaviest ships tried, for it 
is well known that relatively shallow water involves 
greater resistance and a loss of speed. The force and 
direction of the wind are also matters which should in- 
variably be noted. As regards the engine-room and 
stokehold regulations I need say nothing. 

In conclusion, I would again draw attention to the fact 
that the speed trials of steamships require to be associated 
with resistance experiments on models of the ships, if the 
completest possible analysis of the results 1s to be 
attempted. And I om venture to suggest that it 
would be a great advantage to this district if there were 
established an experimental establishment, on lines similar 
to that of the establishment created by the late Mr. 
Froude for the Admiralty, and still conducted by Mr. 
R. E. Froude, This suggestion is only a repetition of 
what I have repeatedly urged upon private shipbuilders. 
Knowing, as I do, the immense advantage which the 
Admiralty derive from the Torquay experimental esta- 
blishment, I feel confident that the sishuleties and enyi- 
neers of the north-east coast would gain greatly from the 
creation in our midst of a well-appointed establishment, 
conducted by a gentleman whose character and ability 
would command respect and trust. There is only one 

wivate firm inthe country which yet possesses an esta- 

lishment for making model experiments ; but there can 
be no doubt that as higher and higher speeds have to be 
attained, every possible means will have to be taken to 
secure success and economy, and the number of these es- 
tablishments will be increased. To a single firm the ex- 
pense is considerable, both for construction and mainte- 
nance; in a district in which shipbuilding is carried on 
upon so grand a scale, the undertaking ‘should present no 
difficulty. The north-east coast is chiefly known for its 
work on cargo steamers of moderate speeds ; but some of 
the swiftest vessels yet built have been produced here, and 
it may be hoped that still further advances will be made 
in the construction of such vessels. Moreover, there is 
good reason for believing that in certain classes, at least of 
cargo steamers, higher speeds than are now common 
might advantageously be adopted. Variations and im- 
provements in the types of ships will continue to be intro- 
duced ; there is no finality in our professional work, and 
each step in advance involves the solution of new pro- 
blems. Fat apes wedded to theory, and the exhaustive 
analysis of trial data, are our best guides in advancing 
from the knowledge of the present to the achievements a 
the future. 


NOTES FROM THE SOUTH-WEST. 


Milford Docks Company.—A private meeting of the 
share and debenture holders was held on Tuesday at 
4, Moorgate-street, London, to consider the formation of 
a new board of directors. The meeting was well attended, 
and Mr. Milton Bradford was in the chair. The result 
of the meeting was the passing of a resolution that, in the 
opinion of those present, the new board should include 
representatives of the Great Western Railway, the 
National Provident Institution, the Milford Haven Rail- 
way and Estate Company, and two members from the 
share and debenture holders, It was stated that the 
whole of the present board of directors would resign. 


Bath and West of England Agricultural Society.x—An 
invitation has been tendered to this society to hold its 
summer exhibition for 1886 at Bristol. 


Bridgwater and Taunton Canal.—At a meeting of the 
Bridgwater Town Council on Friday, the town clerk pre- 
sented a memorial of the merchants and traders of Taun- 
ton and Bridgwater to the directors of the Great Western 
Railway Company, complaining of the condition of 
the Bridgwater and Taunton Canal, of which the com- 
pany are the owners, and which is being gradually silted 
up, the navigation being rendered difficult. It was ex- 
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plained that a large quantity of coal was conveyed alon 
the canal in barges, but owing to its present calean 
condition serious inconvenience and loss resulted. The 
memorial was adopted, and it was agreed that a deputa- 
tion from both towns should wait on the directors. 


Sanitation at Bristol.—In view of a possible outbreak of 
cholera next year, the Bristol Sanitary Authority re- 
commends the establishment of an extended system of 
house-to-house visitation, in order to discover and remedy 
defects of drainage. 


Electric Lighting at Bristol.—The Bristol Sanitary Au- 
thority has issued a circular upon the question of electric 
lighting at Bristol. Annexed are extracts from this 
circular: ‘* The Committee to whom the consideration of 
this matter isat present entrusted, before recommending 
the Authority to commit themselves to the great expense 
of providing the necessary works and appliances, are 
desirous of ascertaining approximately to what extent the 
inhabitants will be prepared to avail themselves of the 
electric lighting in their premises, if the same should be 
provided. It appears to the Committee that, provided 
the use of a sufficient number of lamps for the lighting of 
houses, shops, warehouses, and places of business can be 
assured, the authority may be able to supply the electricity 
at a price at the rate of about one halfpenny for each in- 
candescent lamp of 20-candle power per hour, and the 
Committee would be obliged by you informing them 
whether or not you would take the light, and if so, how 
many lamps of 20-candle power, or lamps consuming 
multiples of 20-candle power you would be prepared to pay 
for, The Committee feel that it is needless to point out 
the great advantages of the electric light in the shape of 
briiliancy, absence of heat, freedom from products of com- 
bustion which are injurious to health, goods, furniture, 
&c., and they earnestly request you to give the subject 
your serious consideration, and to furnish them within a 
fortnight with replies.” 





** ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
ComPiLep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT SPECIFICATIONS PUBLISHED 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. : 

Where Inventions are communicated from abroad, the Names, 

éc., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
thancery-Lane, E.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed toH. Rraver Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
yive notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


SHIPS. 


117. A. M, Clark, London, (WV. Sebillot, Paris). Cone 
struction of Steam Ships. (6d. 5 Figs.) January 1, 1884. 
—A broad flat body very slightly immersed, and sliding on the 
water by slightly inclined planes, is combined with a narrow sharp 
body formed with very sharp lines with regard to the vertical 
plane and deeply immersed. The prow of the vessel is formed by 
a protruding part water-tight all round and adapted to cut the 


water in its forward motion and also in its pitching motion. (Ac- 
cepted October 24, 1884). 

3248. J. Imray, London. (4. Baude, Paris). Con- 
struction of Iron or Steel Vessels, {6d. 24 Figs.) Feb- 


ruary 13, 1884.—The skin plates are secured to the angle irons of 
horizontal ribs, the front edges of which project between the con- 
tiguous edges of two plates, and are caulked down so as to forma 
water-tight joint between them. (Accepted November 21, 1884). 


3601. J. Mitchell, London. Shipbuiiding. (6d: 
8 Figs). February 19, 1884.—The forward and after bodies of the 
ship, so far as the parts under water are concerned, are made 
of equal length, and are exactly similar in all respects, The depth is 
found by constructing an equilateral triangle on the extreme 
breadth amidships, the apex indicating the depth. The configura- 
tion of the hull in vertical section is semicircular, the semicircles 
diminishing from the centres towards the ends. (Accepted No- 
vember 21, 1884). 


PROPELLING SHIPS. 


1875. J. B. Ellison. Liverpool. Paddle Wheels. 
(6d. 2 Figs.] January 22, 1884.—The paddles of the wheels consist 
of a series of concavities or buckets ventilated forward and with an 
opening atthe back permitting a portion of the water to pass 
through. The adjacent floats converge together at an angle, ap- 

wroximately a right angle, with a vacant space between them, 
Uncsepted November 4, 1884). 


SHIPS’ FITTINGS. 


939, J. Smith, Wallsend, Northumberland. Corners 
for Hatch Coamings,. [4d. 5 Figs.) January 8, 1884.—The 
corners of hatches comprise plate, straps, beading, and ‘‘ kep” (or 
ledge for the covers to rest on), angle piece (to connect to deck), 
bottom beading, and ‘‘ cleats” on corners, or any two or more of 
such parts are cast in one piece of steel, malleable cast iron, or 
similar material. (Accepted October 21, 1884). 


1991. G. R. King, Gorleston, Suffolk. Drift An- 
chors. [6d. 3 Figs.) January 23, 188t.—The apparatus con- 
sists of a spar covered with cork inclosed in canvas, and to which 
a square sail is fixed. The sail is attached by its upper side to the 
spar, and is weighted at its lower side to hang likea curtain. The 
spar is attached by shackles to hawsers on the bows, and the lower 
end of the sail is attached to shackles by wire ropes, which run 
through sheaves fixed to the hull at the water line just before the 
beam, the ropes being led up amidships through sheaves. The 
length of the rope is such that the curtain hangs at a suitable in- 
clination to maintain its hold on the water. (Accepted November 
14, 1884). 


1749. T. Archer, Gateshead. Steering Gear. (6d. 
3 Figs.) January 19, 1884.—The steering wheel is free to revelve 
upon its shaft against the resistance of springs or weights, and 
operates so as to admit steam to the steering cylinders in 
the direction indicated by and approximately in proportion to the 





power applied to the wheel. Referring to the illustration, the 
steering wheel a is mounted on the shaft b, so that it can revolve 
toa limited extent on the spindle, and so that when there is a 
relative revolution of the wheel and shaft, the wheel is moved 
endwise on the shaft. The endwise movement may be effected by 
a coarse pitched screw or by a projection on the wheel fitting in a 
spiral recess in the shaft. The longitudinal movement of the 
wheel operates the lever C and valve mechanism against the re- 
sistance of the two spiral springs on the valve The valve 

















gives steam either above or below a piston in the cylinder h, the 
piston operating a rack gearing with a pinion on theshaft b, which 
is turned in the same direction as the handwheel. The pinion 
can be disengaged from the shaft by means of a clutch when de- 
sired to steer by hand. On pressure being applied to revolve the 
wheel a in either direction, a longitudinal movement is produced 
dependent upon the relation of the resistance given by the helm 
and its intermediate gear and the resistance given by the springs. 
(Accepted November 4, 1884). 


5514. C. White, Hawsker, Yorks. Cleaning Ships’ 
Bottoms at Sea. (6d. 5 Fiys.) March 26, 1884.—A series of 
scrapers or brushes are arranged in a jointed frame extending 
from the water line of the vessel to the keel and up to the water 
line on the opposite side. Each section of the chain carries a 
spiral formed upon or attached to, and revolving with a spindle work- 
ing in swivel bearings, or the spirals may work upon the spindles, 
which are fixed tothe jointed chain. These spindles each form an 
angle to the chain, such that the brush on one spiral will overlap 
at one end the opposite end of the next, and so on, thus leaving no 
portion of the skin of the ship between them untouched as they 
revolve. These brushes are passed by means of ropes all overthe 
ship’s surface. (Accepted November 7, 1384). 


9496. A.M. Clark, London. (/. M. J. Barton, Sydney). 
Ventilating Marine Vessels. (6d. 1 Fig.) June 27, 
1884.—A series of pipes extend from a furnace to the several com- 

rtments of the vessel and supply it with air for combustion, it 
eto perfectly shut off from the surrounding atmosphere. The 
ends of the pipes are closed by gratings to prevent coals falling 
therein. (Accepted October 24, 1884). 


553. J. R. Nixon, Loughborough. Suspending and 
Automatic Disengaging Apparatus for Boats. (6d. 
10 Figs.) January 3, 1884.—Keferring to the illustration, at each 
end of the boat is a jaw A fitted with a bolt B running longitu- 
dinally of the boat. The two bolts B are attached to a frame 
running on suitable guides, and forced by a spiral spring or weighted 
bellcrank against a stop, in which position the bolts B are with- 








drawn from the jaw A, The spring or weighted bellcrank is not 
sufficiently powerful to withdraw the bolts when the boat is sus- 
pended from them, in consequence of the friction between the 
bolts and hooks, but when the weight of the boat is taken by the 
water, the bolts are withdrawn and the boat released. (Accepted 
October 14, 1884). 


8126. W. R. Nisbet, Newcastle-on-Tyne. Detach- 
Gear for Ships’ Boats, Anchors, &c. [6d. 9 Figs.) 
May 23, 1884.—Referring to the illustrations, a hook B is fitted to 
turn on a centre b between two cheeks A, and is provided with a 
recess ¢, which, when the hook is in its engaged position, engages 
a projection d formed on the short arm of a lever D centred 





between the cheeks A. The hook is thus prevented from turning 
on its centre until it is released by depressing the long arm 
of the lever. A pin E prevents the lever being accidentally de- 
pressed. A ring bolt attached at each end of the boat is sus- 
yended froma hook B, the projection g! on the lever preventing it 
ae turned too far. The levers D of the two frames A are con- 
nected together by ropesand a slip hook or coupling, on releasing 
which the boat will be disengaged. The automatic action is as 








follows: On the boat being waterborne the frames A approach 
one another, and the levers D fall by the ir own weight and release 
the hooks B, (Accepted October 28, 1884). 


LOCOMOTIVES. 

1293. G. T. Dickinson, Newcastle-on-Tyne. Loco- 
motive Engines. (id. 1 Fig.) January 12, 1884.—The motive 
power cylinders are placed between the forward driving wheels and 
the rearward driving wheels, the piston having double piston rods, 
one projecting from each end of the cylinders and connected 
respectively with the crank of the adjacent axle. As shown, the 
piston rods are extended beyond the axles and are connected to 


crossheads sliding in guides and connected to the cranks. (Ac- 
cepted November 4, 1884). 
PERMANENT WAY. 
483. W. N. Colam and R. E. Philli London. 


Permanent Way for Tramways. [6d. 10 Figs.) January 
3, 1884.—The rail is formed in two parts, the groove in which the 
flanges of the wheels travel being formed between them. The two 
parts may be symmetrical, or one may be a tread trail and the 
other a guard rail, the top and bottom halves in both cases being 
similar, or the bottom half of one rail is similar to the top half of 
the other. Referring to the illustration, the two parts A A! of 





the rail are secured in position by means of strips of wood C and 
wedges D. The backs of the rails are bellied so as to prevent 
them from rising in the chair, The wedge may be locked by 
means of an iron spike E passing through a curved hole in the 
wedge D, as shown in Fig. 2, or by means of an |-shaped spike, 
which is dropped into a recess in the wedge D, and has a hori- 
zontal fang forced into the wooden strip by a drift, and is pre- 
vented from working loose by a plug e. (Accepted October 21, 
1884). 


1114 J. O’Keeffe and G. Robson, Liverpool. Guid- 
ing Locomotives and C. es Over or Past Junc- 
tions of Tramways and wa: (6d. 3 Figs.) 
January 10, 1884.—A circular grooved plate or turntable carried 
by bearings or rollers so that it shall be capable of motion rounda 
central axis is fitted at the junctions, and is caused to move so as 
to direct the locomotive to the desired set of rails by means of 
lateral motion given to the leadirg wheels of the locomotive, or by 
hauling the car towards one side or the other. As shown, the 
plate moves on balls in an annular groove, formed by a groove in 
the turntable and in the carrier. The table is provided with a 
groove, bell mouthed at one end and serving to guide the carriages 
by means of the flanges on the wheels. (Accepted October 24, 1884). 


1249. J. Morison and R. Armstrong, Dalkeith. 
Permanent Way of Railwa (6d. 8 Figs.) January 11, 
1884.—Light brackets are fixed at intervals one on each side of the 
rail, and have their inner bearing faces formed to fit the web and 
lower flange of the rail, and their under surfaces formed with 
webs fitting in corresponding grooves in flat bearing plates fitted 
between the rails and sleeper. The grooves and webs on one 
side are inclined to the length of the rail, so that the brackets 
may be fitted and driven up tight. The bearing plates may extend 
across the line and serve as tie-bars. At the end joints the 
brackets are of extra width, and bolt holes are formed in the 
bracket to receive the ordinary fish-bolts, a flat pin or plate being 
inserted vertically into the bracket at each side of the nut after 
it has been screwed up. (Accepted October 31, 1884). 


2075. =P. B. and J. Wilson, Acc ton, Lanc. 
Permanent Way of Railways. (6d. 3 Figs.) January 
24, 1884.—Keferring to the illustration, the under heads of the 
adjacent ends of the rails are placed in grooves in the soleplate c, 
and are secured together by fish-plates b, ranged at each side, in 





the ordinary manner by means of bolts passing through holes in 
the fishplates and webs of the rails. The two intermediate bolts 
d also pass through holes in an upright cheek c3 cast on the sole- 
plate, the adjacent ends of the rails being thus effectually secured 
to each other, and supported Dy the soleplate. (Accepted No- 
vember 14, 1884). 


5456. H. Withy, R. W. Vick, and C. Salt, West 
Hartlepool, Crossings or Connections of Tramway 
Rails. (6d. 4 Figs.) March 25, 1884.—Referring to Fig. 3, 


which illustrates the method of treating a rail end so as to con- 
nect it to another rail as illustrated in Figs. 1 and 2, a portion of the 














bottom flange is cut off along the line a! a2 in such a direction 
that the line a' a*, when the rail is in position, corresponds to the 
outside edge of the bottom flange of the rail to which it is to be 
connected. The web 6 is then set back from its original position 
to the position b?, so that when the rail head is cut off toa fine 
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point along the line c} c2, corresponding to the outside edge of the 
rail head to which it is to be connected, the web 02 is carried 
under the fine point c* of the rail head, beyond which it may be 
extended if necessary in any direction to give strength, Figs. 1 
and 2 illustrate the method where three tram lines meet, the rails 
being connected together by bolts dl through the webs 
and through packing pieces e! e* placed between the webs. Modi- 
fications are shown and descri in which the rail head is un- 
greoved. (Accepted October 14, 1884). 


. &J. M. Burke, Inchicore, Dublin. Jo 
Railway and Tramway {4d. 6 Figs.) September 
29, 1884.—Referring to the illustrations, the fishplates B are 
secured by means of a bolt blank A, having a head A? at one end 


Fvg.1. Fig 2. 
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and a recessed ow a@ near the other end, and V-shaped wedges D 
and keys E. The wedge is prevented from rising by means of a 
cotter F. In modifications, the key is formed upon the fishplate, 
ora eer spring plate is inserted between the key and the 
fishplate. (Accepted October 31, 1884). 


TRAMWAYS. 
479. W.Lloyd Wise, London. (P. Roe and P. R. Bed- 


lington, Bilbao, Spain). g Loads by Means 
of Ropes or Chains. {ls. 2d. 38 Figs.) January 2, 1884.— 
In order to prevent vehicles on a plain aérial cable working stee} 
gradi from slipping, automatic clip,saddles are employed, whic 
rest upon and press the cable at opposite sides with any desired 
force, and in proportion to their weight, and when the vehicle ,is 
on a gradient with an additional force proportioned to the steep- 
ness, The sheaves over which the cables en may have dished 
centres so that the bearings of the shaft on which they are mounted 
is directly under the bearings of the cable. When a group of 
sheaves are arranged at the end of a long span so as to divide 
the pressure over several bearings, the bearings are mounted on the 
ends of balance levers to insure an equal distribution of strain, 
and to compensate for the constantly varying position of the loads 
upon the rope and the varying angle of deflection near the sheaves. 

e sheaves may be arran at either end of a balanced lever 
where only two are employed. The saddle head or clip saddle 
is provided with taper or cigar-fashioned ends for the purpose of 
replacing a displaced cable upon its wearing tread. The sheaves 
may have deep grooves and a raised central tread. (Accepted 
November 14, 1884). 


8659. J. Richardson, London. Construction of 
Tramways and Tramway Wheels. [4d. 3 Figs.) June 
6, 1884.—The rails are made of a truncated conical form in section, 
the blocks of stone in contact with the rail being of similar form, 
the object being to prevent the blocks from sinking. One rail 
only is grooved, the wheels being made to correspond, those 
running on the grooved rail having a flange, the others being 
plain. (Accepted October 21, 1884). 


RAILWAY ROLLING STOCK. 


1050. W. J. Chadwick, Manchester. Wheels for 
Vehicles. ({6d. 2 Figs.)—January 9, 1884.—One or more 
cushions of vulcanised caoutchouc are inte between the tyre 
and the hub, the wheel being so constructed that there is no 
metallic connection between the two parts. The internal peripher 
of the tyre and the external periphery of the hub are V-shaped. 
Two dished plates, having their centres cut away, and having 
splayed margins forming grooves, are connected together by 
bolts and inserted between the boss and tyre, rings of vulcanised 
caoutchouc having a Y section being placed between the plates or 
rings and the tyre and boss, (Accepted October 28, 1884). 


2878. W. Box, iavenpee. Road Wheels of Trac- 
tion Engines. [6d. 3 Figs.) February 7, 1884.—Rope or 
other fibrous covering is bound as tightly and closely round the 
tyre of the wheel as pousible. The rope tyres may be held in 
place by means of clips and studs or nails cottered through. A 
tough fibrous surface is thus formed on the tyre of the wheel. 
(Accepted November 21, 1884). 


1724. G. and A. Spencer, London, India-Rubber 
Assistant Bearing gs for Railway and Tram- 
way Rolling Stock. (6d. 21 Figs.) January 18, 1884.— 
This refers to india-rubber bearing springs as described in Speci- 
fication 3535 of 1883. Channels or passages extend longitudinally 
from end to end of the springs and are of any suitable section, the 
arrangement being such that the springs being used with the pas- 
sages running fore and aft of the carriage, air will be able to circu- 
late freely therethrough. These passagesare formed in the upper 
or lower surface of the block, or in both, and may be connected 
with transverse passages, in which case the substance of the 
block between the passages may be in the form of a series of pro- 
jections of a circular or approximately circular shape, as seen in 
plan or horizontal section. Longitudinal passages may be formed 
on one surface and transverse on the other. (Accepted November 
4, 1884). 

1920. (6d. 10 Figs) January 22, 1884.—As described in this latter 
specification, transverse holes are formed through tbe body of the 
springs, the axes of the holes being in a common horizontal plane, 
or the holes may be so arranged that a longitudinal line passing 
through the axes of all the holes will take a zig-zag direction. Ia 
a third arrangement the axes are in three horizontal planes, the 
axes of the holes in the second row being in a vertical plane inter- 
mediate to twovertical planes which contain the axes of the four 
adjacent holes. Grooves may be formed in the upper and lower 
surfaces of the block, which is also formed with an intermediate 
row of holes, or channels in the top surface are intermediate to 
channelsin the bottom surface. (Accepted November 14, 1884). 








1761. J. Heald, Penarth, Glam. Cradle for Draw- 
bars ye tah meng Ag ons, &o. (6d. 8 Figs.) 
January 19, 1884.—This relates to the and of ting the 
draw or buffer bars to the cradle springs, which are advanta- 
geously of a bow or curved shape, the sides of the cradle being 
bowed outwards or inwards. The springs are rounded at the ends 
and securely attached to acrossbar, between which and the frame- 
work on the underside of the wagon is a space so as to allow the 
drawbars to be moved longitudinally. A spiral spring may be 
placed between a nut on the end of the drawbar and the crosshead 
to give increased effect. (Accepted November 14, 1884). 


. Baron W. de ae: London. Air 

gs or Buffers. (6d. 4 Figs.) September 13, 1884.— 
The casing C constructed in two parts is recessed at its underside to 
receive the part A of the framework of the truck of a railway car- 
riage. Within the caseC is a thin dished sheet of steel a, the 
flange of which is secured between the twoparts of the case C. 
An inverted dish or curved diaphragm plate a' is placed above 
the plate a, and its flange is also secured between the parts C, 
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an air-tight joint being made between the plates a a! by means of 
screws b, The seheaelt head of a bolt E fits in a recess in a plate a', 
which is secured between the bolt E and the sleeve H by means 
of the nutd. An india-rubber ring e is inserted in a groove in the 
sleeve H, the sleeve supporting the carriage body. A depression in 
the centre of the plate a is connected by pipes to an air supply. 
A tight joint can be made at the depression by means of a conical- 
headed bolt f and a nut, so as to prevent any escape of air after the 
chamber formed between the plates a a' is charged, The ring e 
prevents jarring, (Accepted October 14, 1884), 


RAILWAY CAR COUPLINGS. 


561. P. Jensen, London. (A. W. Rendell, Saidpur, India. 
Norwegian Hook Couplings and other Combin 
Buffing and Draw Gear. (6d. 10 Figs.) January 3, 1884.— 
The coupling pin is guided by the buffer head, and is tightened 
or slackened relatively to the connecting hook by means of a nut 
on ascrewed part of the buffer rod, the nut and the part carrying 
the coupling pin being connected so that the nut can be turned 
freely in or on the part for connecting and disconnecting the hook. 


Fig 1 











Referring to the illustrations, one of the buffer rods A is formed 
with a screw thread a in rear of the buffer head and fitted with a 
nut C. The nut C is fitted with a loose flanged ferrule Dand 
loose flanged casing E, an india-rubber block F being placed be- 
tween the flange of the nut and of the casing E to allow for play 
round curves, The nut is operated by aleverG. The rear endot 
the stirrup part H carrying the coupling pin I, fits between the 
flange of the casing E and the boss of the lever G, so that the nut 
can revolve freely. Slight modifications are shown and described. 
(Accepted October 17, 1884). 


13,200, R. H. Dowling, W. Baker, and C. H. Follett, 
Newark, Ohio, U.S.A. Car Couplings. (4d. 5 Figs.) 
October 7, 1884.—The drawhead has an arc-shaped socket at one 
side receiving the arc-shaped stem of a coupling hook provided 
with a slot to receive a slide key. The drawbar has a forwardly 

rojecting curved flange on its opposite side, The other draw- 
head is exactly similar, When the two come together, the pro- 
jecting curved flanges force the hooks inwards (against springs) to 
engage with each other, and when in this ition the slide keys 
fall, locking them together. When the slide keys are raised. the 
hodks are moved outward and forward to the uncoupled position. 
(Accepted November 7, 1884), 


RAILWAY BRAKES, 


3189. J.H. Johnson, London. (/. A. Magowan, Iren- 
ton, N.J., U.S.A.) Flexible Tubes or Hose for Air 
Brakes, &c. (6d. 8 Figs.) February 13, 1884.—An inner and 
an outer flexible tube are combined together and with a coupling 
or other attachment adapted to be secured to both tubes, the 
object being to lessen the liability to accidents caused through 
the bursting of the pipes. The coupling is preferably made in 
two pieces, the inner portion to which the inner tube is secured, 
screwing into the outer portion to which the outer hose is then 
secured. A signalling device may be combined with the tubes to 
notify when the inner tuhe bursts, the brakes being, however, 
in perfect working condition. (Accepted November 21, 1884). a 


RAILWAY POINTS AND SIGNALS. 





197. H. L. M. Goodridge and T. R. Davies, London. 
Self-Locking Machinery or Apparatus for Railway 
Signals and Points. (6d. 7 Figs.) January 1, 1884.—The 
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signals and points are connected with the pull-over levers in the 
ordinary way. A rod attached to one of the signal connecting 
rods is flattened at one end. The flattened end is provided witha hole 
to receive a locking bolt tending to pass into the hole, and so lock 
thesignals. Between the flattened end and the bolt is the flattened 
end of a lever, the other or inclined end of which rests on a stop 
on the rod. The flattened end is provided with a hole which when 
the inclined end is raised is opposite the locking bolt which is 
forced by a ae cate through it. Supposing the points and 
signals to be free and they are required to be operated for the 
train to pass on to the branch line, the point lever is first operated 
and then the signal lever, which, by means of a bolt passing through 
a hole in a connecting rod leading to the points, locks the points 
in position. The hole in the rod attached to the signal connect- 
ing rod is brought opposite the locking bolt (which normally bears 
against its flattened end and passes through the hole in the lever) 
which is forced through the hole and so locks the signals an 
points in position. On the e of the train, it, by means of a 
spring treadle and levers, withdraws the bolt, allowing the weighted 
or inclined end of the lever to fall upon its stop, and so prevent 
the rod again locking the signal, it presenting an unperforated 
as to the bolt. The signal levers are then removed back, un- 
ocking the points, and by means of the incline, raising the lever 
so that the locking bolt passes through the hole and bears upon 
the flattened end of the rod, the signal arm being also ‘raised. 
(Accepted October 31, 1884). 


422. C. Bailey, Newton Heath, Lanc. Apparatus 
to be Used in Place Signals 


of Fi upon ways. 
(6d. 6 Figs.] January 2, 1884 By means ps ge inclined cine 
fixed on the ground or sleeper, and a system of levers on the 
locomotive, the handle of a stop-cock is turned whenever 
the engine passes a certain point and the signal is against it. 
This cock admits steam to a steam whistle which continues blow- 
ing until shut off. The inclined plane is connected to the signal 
lever by a weighted bell-crank lever so as to stand in the way of 
4 — only when the signal is at danger. (Sealed October 

» 1884). 


Brussels. Moving and Locking 
y (4d. 3 Figs.) January 11, 1884.—The two 
tongue rails constituting the shifting points are connected by a 
crossbar linked to the arm of a bell-crank, and provided at one 
part with a slot. A plate having two projecting ribs at a distance 
apart equal to the movement of the rails is fitted to slide near the 
slot, the ribs extending respectively from the opposite ends of the 
plate to near the middle of its length. The plate is joined to one 
end of a beam, the other end of which is linked to the other arm 
of the bell-crank, and the middle of which is connected to a rod 
operated from the pull-overjlever. During the first part of the 
motion of this lever, the sliding plate is operated to withdraw the 
rib from the slot in the crossbar, and the points being then free 
to move, are shifted, bringing the notch in the crossbar opposite 
to the other rib, which is now slid into thenotch. A bar arranged 
over the points is conn to the operating lever so as to pre- 
vent it being moved when any wheel of the train is over the bar. 
(Accepted October 28, 1884). 


2151. H. O. Fisher, Cardiff. Working and Lock- 

g Railway Points and Signals. [6d. 2 Figs.) Jan- 
uary 25, 1884.—A stretcher bar ts the two rails of the mov- 
able points. Two bolts controlled by the signal levers of the 
main and branch lines respectively, into a hole in the stretcher 
bar when the point rails are set for the main and branch lines 
respectively. Thus when one of the bolts is withdrawn the corre- 
sponding signal is placed at danger. A finger on the locking bolt, 
as it is withdrawn, engages with a bar parallel to the rails and 
connected with a locking bar and raises it above the level of the 
rails, or if the locking bar is not free to rise prevents the with- 
drawal of the bolt. (Accepted November 14, 1884). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINBERING, 35 and 36, Bedford- 
street, Strand. 


ACCIDENTS WITH MACHINE GuNns,—It seems a pity 
that the Italian Government does not allow the details to 
become known of the very serious accident which occurred 
with one of their Hotchkiss guns on the 21st of November 
at Cirie, in Italy, when two officers, one pay officer, and 


four men were seriously wounded, and eighteen others 
were slightly wounded, Machine and rapid-firing guns 
are now so generally used that the details of any untoward 
accident would assuredly be useful to all who have to 
work such guns, and the publication of such details in this 
case would probably not do any harm to the Hotchkiss 
firm, while on the contrary, the suppression of information 
may raise suspicions more damaging than would be 
warranted were the real facts of the case known. 


Messrs, Botting anp Lowe's Rervort.—Messrs. Bol- 
ling and Lowe, in their report of the iron trade for the 
first eleven months of the year, draw a gloomy picture of 
our foreign commerce. The exports of iron and steel 
have been 22,707,708/., while in the same periods of the 
two previous years they were 26,517,163/. and 29,301,039/., 
each period being less than the preceding. The exports 
of coal have increased and amounted to 10,095,808/. Our 
iron trade has fallen off 349,000/. with Canada, 1,425,000/. 
with the United States, 274,000/. with India, 171,000/. 
with Australia and New Zealand, and 216,000/. with Cape 
Colony. Home tramways present encouraging features. 
Between June 30, 1883, and June 30, 1884, there was an 
increase of 12.7 per cent. in capital; 12 per cent in 
inileage ; 8 per cent. in horses; 77 per cent. (117 to 207) 
in locomotives ; 7? per cent. in cars; 113 per cent. in 
passengers ; 24 per cent, in net receipts ; and 9s, 4d. per 
cent, in net earnings, 
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Agricultural Machinery. 1 . 
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kd eb Re % wey ax tn & Co . ui t F . » “m= © iction, Lancashire 
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ya houx Brothers re + & Co, tex ne gi % 
ia 1 5A Trent | Galloway, W. & J ak = = Brewery Cen SRE ee 
ae ,, Lancastes Avenue, Man- | Garrett, K., & Sons, Limited °° ter pode ewery and Distillery Plant. Palmer, W. R., Limited Bagot St.F : 

: ‘ peter ; orka, Suffol ea te T; > ' uted.. .. BagotSt.Foundry,B : 
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Ar . Hayes, Ki ++ ee Neweastle-on-Tyne Clayton, Howlett & Venables Sous, Stadievehiire Co., Ltd, seer 
- ritrators. on %. H. a Stony Stratford Fawcett, Th Ag enables .. a ndon . my oy mapas hy Ltd. 
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Lan ashire By ilvertown, Essex ba ae it & oe Pa oe Liverpool a Rast ¢ — and —— said 
ose EIN, J : 5 ee oe -» Lilybank BoilerWork a agon Co., Limited . 7 Work y 
MeIntosh, SAE CON RAE bs ngewAys, Manchester Wood Brothers ..  .. «+ Valley ious nae Spencer, J., & pone . _- aw orks, Shrewsbury Clutches (Friction). 
’ ee 1298, Stockwell St., Glasgow — Sy = 3 a Stee: Yorks, New- | Bagshaw on 
fe E. me fol Sons .. oe Ardwick, Manchester = a Turton, Geo. 4, wea eter, esi Mather & Piatt Pe a os eee 
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Bead: away, F., & Co, sana Pendleton, BM 1 Nelson, Horatio .. + +» 90, Worship St., London, E.C: Coal Cutting Machines. 
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Wilcock, Mark Son +. + Bingley, Yorkshire _— Galloway, we pes ’ ++ Byng Street, Millwall, E Coal Merchants. 
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Blowers.—/sce Fans.) eeds Forge Co., Limited ... Leeds Carriage (Railway) Builders. Colliery Plant. 
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a a — E othe 
OE ee -» Abbey Works, Shrewsbury Woods, H., & Co. se «+ Pay ld Ironworks, Wigan 
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Prying Machines for Textile Materials. 


1) 





beone 


Bb leetrte 


Bleetrtient 8 ayutece re 





Lighting Fiant. 


ce 






Rankin & oo 
R 





oT, 
Rose, Donan Thoinpsont 
Ross & Duncan. ° ° 
Thornycroft, J. L., & Co. ee 
ver & Co. ° 
Wilson, Alex &Co. 


Wilson, H. M. oe 
Wood Brothers .. 


Yarrow & Cv. ee 


| Engines (Portable). 


Appleby Brothers .. ee 


J.&Co 




















vn eg Paxinan & Co 
Farmer, Robey, Brown & Co. 
& Co., Limited 
& Sons 
E.8 : 
R., & Sons. Limited 
Sons & Co., Limited 
R 
Ransotues Head & Jefferies 
oe ry Ironworks Co. Ltd 
tobey & ( 
Pro« te wr & ( 
s thers 
Turner, E. R. & F 
Engines (Rotary). 
H & | 
Engines (MMationary). 
A Db & « 
‘ vt t . 
4 MeNe a « 
‘ M . 
‘ at 
ai 
‘ 
‘ 


Hull 
Old Foundry, Hul 


aery Cloth, 





72, Shoe Lane, E.C. 
Hulme, Manchester 
Wellington Mills, London, S.E. 





$5, Queen Victoria St., E.C. 


Ardwick, Manchester 
Glasgow & London 





Albert Engine Works, Le 
158, Great anes Street, 5. E 
Manchest 
Bean ng Park Ironworks, 
Bow, ers E. 
Cornwall Works, Birming! 
49, Jamaica Street, Glasgow 
Birmingham 












Granvite Street, 


84, Whitecross Street. E.C 


Dukinfield, Manchester 
Gateshead 

St. Helen's, Lancashire 
Sheffield 

Manchester 

Hyde, near Manchester 
St. Helen’s Junction, Lance, 
Hulme, Manchester 


Sheffield 
Wigan 





Stockyx 
Scholefield St., Birmingham 
11, Queen Victoria Street, E.C. 
Manchester 

Birmingham 

39, Queen Victoria Street, E 
Crown Ironworks, Glasgow 
Cornwall Works, Birmingham 
72, Whitechapel, Liverpool 


Cc. 




















East Greenwich, 8.E. 
Stafford 
Philadelphia, U.S.A. 
Rodley, near Leeds 
Gateshead-on-Tyne 
Glasgow 
Petit-Bourg, (Seine et Oise), 
*rance 
Loughborough 
Durham 
Newcastle-on-Tyne 
20, ‘Bue klersbury, E.C. 
Whitehaven 
1e Works, Leeds 
Atlas Engine Works, Nadadas 
P: aterson, } U 
Pagetield tet ng gan 
East Greenwich, S.E. 
Thetford 
Albert Engine Works, Leith 
Pais.e B. 





Newcastle-on-Tyne 
Stony Stratford 








Bow, E. 

Levenford Works, Dumbarton 

Eagle Ironworks, Newbury, 
Berks 

Greenock 

Stockton-on-Tees 

Hull 

Whitefield Ee orks, Glasgow 

Chiswick, 


” Portsmouth 
Wands- 


Broad Strest. 

Vauxhall Ironworks, 
worth Road, 8 W 

Blyth, Northumberland 

Valley Ironworks, Sowerby 
Bridge, Yorkshire 

Isle of Dogs, London, E. 


East Greenwich, S.E. 
Banbury 


A St. Denis, Seine 





Colchester 
Gainsbor 
Lincoln 
Leiston Works, 
Bourton, Dorset 
Grantham 
Gainsborough 
ngborough 


ugh 


Suffolk 











works, Lincoln 
Ipswich 
M r 
Dukinfield, Ma este 
benet . aE 
Hele ua an, Gla . 
eutinel Works, Glasgow 
Ta. y 
Ike re West 
t et 
‘ works 
H taf 
‘ Mill Eng Work 
ayo. 
ar 
‘ - 
" 
: ’ 
’ i 
“ 
“ 


| Jessop, 


Neill, Wm., & Son.. 3 Helen's Junction, Lancash re 
| New, D., & Co » Devonshire Chanibers, 
Norman, J, & Co. Kepoetl Engine Works, 
Ghas: 
Ormerod, Grierson & Co... Halina. aricchents r 
Paul, M., & Co. Dumbarton 
Peckett, Thomas Atlas Engine Works, Brist 






| Engines (Stationary).—continned. | 
| 





Hanson, Wim. + Quebec Works, Bradford 
Harvey, Robert, & Co, Park Grove Lronworks, Glasgow | 
Hathorn, Davey & Co... . Leeds | 
Heenan & Froude .. Manchester 

Hick, Hargreaves & Co. Soho Lronworks, Bo ton 





Hindley, E. 

Holborow & Cc 

Hornsby, R., & Sous, Li 
Hunter & E nglish . 
Isca Foundry & Engineering 5 Co, 


«. Bourton, Dorset 
Phot e fronworks; Stroud 


mited .. ani thin 





k. 
Neat Monmouthshire 
Leicester 
Cranbrook St., 
Whitehaven 
147, Queen Victoria St 
Nottingham 
Gainsborough 
Kil 
Bolton 


J., & Son 
Lane & Reynolds ss 
Lowca Engineering Co., Ltd.,” 
Machinery & Hardware ¢ 

Manlove, Alliott, Fry 
Marshall, Sons & Co 
McCulloch . 
Musgrave 





Old Ford Ra, E 





The 





eet, EC. 


























Piggott, T., & Cc Springhill, Birminghaiu 


i: as. . 
Head & Jette 


























Ransomes, Ipswich 
Robey & Co... Liuco’n | 
aay, R., & Ce . Stockton-on-Tees | 
Rose, rte & Thomp son Old Foundry, Hull 
Russell, Geo., & Co. ee Motherwell, near Glasgow 
Ruston, Proctor & Co... Sheaf Lronworks, Lincoln 
Savile Street Foundry an 
gineering Co., Limited Sheffield 
Shanks, Alexander, & 5: Dens Ironworks, Arbroath 
Smedley Brothers .. » Ironworks, Belper | 
Smith & Johnston. . sley Rowl, Glasgow | 
angyes Limited Cornwall Works, Birmingham 
Taylor & Challen Birmingham 
Tyler, H., & Co. 84 & SS, Upper Whitecross 
Street, EA | 
Pagefield Ironworks, Wigan | 
Leeds 
ae uiderland 
Willans & Robinson umes Ditton, Surrey 
Wilson, Alex., & Co. Vauxhall “aangaar te Wands- 
worth Road, S.W, 
| Woods, H. & Co. Manchester | 
| Engines (Traction). | 
Aveling im Porter ae wa -. Rochester | 
Burrell, C., & Son. Thetford | 
| Clayton & Shuttleworth... l | 
Foster, Win., & Co., Limited 
Fowler, John, & Co, 
Reading Ironworks Co,, Ltd. 
Engravers, Mechanical, &c. 
Cattell, A. 8., & Co. 17, Be ee Farringdon 








Street, 
Har Co. ° ee -» 31, Essex pirsat, Strand 


Rimbault, a 























can fro nworks, Bradford 


30, Maiden Lane, W.C. 
Excavators, 
Bruce & Batho a ae o. 9 Vick Chambers, West- | 
minster, 8.W. | 
Chaplin, Alex., & Co, Glasgow | 
Fleming & Ferguson Paisley, N.B. | 
Priests an Brothers 51, Queen Victoria Street, E.C. 
e, Downs & ne aa Hull | 
| Ruston, Proctor . Sheaf Lronworks, Lincoln | 
| 
| Fans and Blowers. | 
| Allday, Win., Sons, & Co. «» Birmingham i 
| Capell, R. os | 
} Donald, J Sons Glasgow | 
| Donkin, B., & Co... 
| Drysdale & Co. oe oe oe ne Works, | 
| Grange Iron Co., Limited Durhain 
| McCulloch, T., & Sous .. +. Kilmarnock | 
Savile Street Foundry and En- 
| gineering Co., Limited... Sheffield | 
| Schiele, C.,&Co... 9... Clarence Buildings, Man- | 
| chester | 
| s 85, Queen Victoria Street, E.C. | 


ion Engin 
| Walker Brothers 


| Filtering Ap 





, Manchester 








eed-Water Heaters. 

British Gas Engine & Engineer- 

g Co. 11, Queen Victoria Street, E.C. 

Savile Street. Foundry and En- 
gineering Co., Limited. 

Sterne, L., & Co., Limited 

Sutfield & Brown .. ee 


Sheffield 

Crown Lronworks, Glaszow 
James Street, Commercial | 

Road, E E. 

Cornwall Works, Birmingham 
Derwent Foundry, Birmingham 
Salford, Manchester 

Tipton, Statfordshire 


Tangyes Limited .. ee 
Taylor & Challen .. ‘o oe 
Wood, Hamilton & Co. 

Wright, Jos., & Co. oe 


Files and File Sharpening Apparatus. 
Bedford, J., & Sons Lion Works, Sheffield 
Jowitt, T. Sons. pf 

Tilghman Patent Sand Blast 





Co., 


ltratus. 





specs Water Street, 
chester 


Nine Elms, 


Halliday Newtown, Man- 





Pulsometer Engineering Co. S.W. 


Firebars. 
Patent _Diagons al Rocking Fire- 
Bar C - 259, Gresham House, E.C. 


Fire Clay Goods, 
Fa 


near Leeds 








trlas w | 
a un Street, E.C. 

. 
2, Laurence Pountney Hill, E.¢ 

| 
Salford, Manchester | 
Kirkcaldy b 
icester 








“ 
Sheffield 
Sheffield 
Rentine \ ? am iie 
Glaago* 
Ma “* Hyde, near M 
nu Brie yu work 
b y 
t ! ? i 
“ , 
h ’ ‘ 
“ F 1 
v : 
“ A . . 
‘ 
es ‘ 
‘ ’ ' 
aA 


Girders. 


tks, ver- 
hampton 

De Bergue & Co., Limited Manchester 

Goodwin, James, & Co, Motherwell, N.B 

anson, C., Son & Co, Darlington 

Isca jundry & Eugineering Co. Newport, Monmouthshire 
| Lowca Engineering Co., Ltd.,The Whitehaven 

Lysaght, John, Limited .. Bristol 

MeCulloc h, T., & Sons Kilmarnock 

Measures, Bros, & Co. Southwark St., 5.E. 

Glass Machinery (Plate) 

Daglish, R., & Co... St. telen's, Lancashire 

Musyrave, J., & Suns Bolton 

Glazing. 

Braby & Son . -. 356, Euston Road 


Heating Apparatus. 








2, 1864. 








Fu ace 


Galloway, W 





Pit t ings. 


-&J., & Sons +» Manchester 





Martin, W. A. & Co, ee Pocock Street, 8.E. 

| Galvanised Iron, 
Hill & Smith ae oa Tipto ie Staffordshire 
Lysvg ohn, Re imited Bristol 





More wood & Cc Soho, Birmingham 


Gas Exhausters. 


Donkin, B., & Co... Bermondsey, 



































norting Brothers .. <7 és 17, Lancaster Avenue, Man- 
chester 
Owens, 8., & Co. ce . Whitefriars Street, 
Savile Street Foundry and En- 
gineering Co., Limited, Sheffield 
Gas Works (Plant for). 
Dowson Economic Gas Co., Ltd., 3, Great Queen Street, West 
mait r. S.W. = 
» Iron Co., Limited Durham 
Donald & Wilson Paisley, N.B. 
Horton, Ww ee Etna Works, Smethwick, B re 
mingham a 
Tanson, C n, & Co, Darlington 
Miller, H ee ee oe Birming sham 
Piggott, Thos., & Co. Springhill, Birmingham 
Gauge Glasses. 
Martin, Guilbert .. ees 1 & 2, Falcon Street, E.C 
Moncrieff, John Nth. Brit. Glass Works, Pert) 
Tomey & Sons . Tay Glass Works, Perth, N. 4 
Tomey, Jos., & Sons ee Manor Glass Works, Aston, 


Birmingham 
Gauges (Pressure). 
Dewrance & Co. 
Salter, Geo., & C 
Schatfer «& scaaibene 


158, Great Dover street, ; 3.E. 
West Bromwich 
1, Southgate, Manchester 





Gearing.—/(Sce Wheels, Geared.) 


Ashbury Railway Carriage & Iron 
o., Limited Openshaw, Manchester 


Davies Bros. & Co... Crown Tronw, 





Ww 











Grover & Co., Limited 43 inia Works, Wie N 


Governors (Engine). 


Blair, George 
Dunean Ries: (Taite’s Electric 


Queen Street, Glasgow 
32, Queen Victoria Street, E.C, 











McCulloch, T., & sons Kilmarnock 

Murdoch, Wir, & Co. 30, Hope Street, Glasgow 

ne Budenberg Manchester 

Ta s Limited Cornwall Works, Birnuingham 

Ww hitley Partners ee Hunslet Road, Leeds 

Grindstones, 

Robson, Robert 21, Grainger Street, West, New- 
castle-on-Tyne 

Gunpowder Machinery. 

Hall, J. & E. Dartford, Kent 

Hastie, J., & Co. Kilblain Engine Works, 


Greenock 
Savile weed darn s and En- 
gineering Co., Limit 
Taylor & Challen 


Sheffield 
Birmingham 





Man ‘rs (Hydraulic). 


Fielding & Platt 
Tweddell, R. i, 


Gloucester 
14, Delahay Street, S.W 





mi 
Player, W. 





‘rs (Power). 


Sw.. os oe Lionel Street, Birmingham 





Hammers (Steam),.—(See Steam Hammers.) 


Gibbs, R. R. ee eo +. St. James’ Heating Works, Mill 
: Street, Liverpool 
Korting Brothers ., ‘ +» 17, Lancaster Avenue, Manohes- 


er 
Thames Bank Iron Co., The Upper Ground Street, 8.E. 


Hematite Pig Iron. 
West Cumberland Iron & Steel 





Workington, Cumberland 


Moisting Machinery. 


Appleby Brothers .. . 
(Exec utors of). ° 





t Greenwich, 8. E. 


Rodley, 


























“ Wm near Leeds 
jowser & Son . . Great Wellington St., G 
Carri relies Ritchie .. oe Edinburgh 
Chaphn, Alex., & Co... +» Cranston Hill Eng Works 
Glasgow 
Coles, H. J oe oe -. Sumner Street, S.F, 
Cowans, Sheldon & Co., Limited St. Nicholas Works, Carlisle 
Crowley, John, & Co. oe ++ Sheffield 
Drysdale & Co Bon Accord Engine Work 
Glasgow 
Gibbins, R C., & Co. . Eg Street, Birmingham 
Glover Walter T., & Co. oe. @ th Street, Manchester 
— & English .. os ee Bog E 
, & Bon ° Leicester 
teh we os Kirkealdy ' 
Picker ng Jthn. .. : ++ Stockton-on-Tees 
rig, Sonnenthal & ¢ %, Queen Victoria Street, E.« 
ander, & Son . onrworks, Arbroath 
itex Works, Birtminghas 
ne, T., & Sons 
al, KR, & ( ° mn Work I H 
| S.E 
| nena for Boller Flues. 
I & Steel ( Beit 
* ! ‘ Limited live 1 
Mose Pipe «fF 
i sat Ale 
‘ » ac Irak v 
‘ Dive ‘ “ 
i ‘ et. & 
’ ‘ Works M l 
" - treet, aE 
‘ “ * ‘ . 
‘ Bing Wowk 
Us laegewe 
at P 
' re. ‘ 
‘ — ’ 
‘ at § 
ine ‘ ’ 
Works f 
’ ‘ " 
‘ . , . 
“. 
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caeauuullil Presses. | Oil Distilling Plant. 
Henry, & Co. mited ap c | Dewrance & ¢ “te . 158, Great Dover Street, Copeland. J., Ww | 
Beene” wardale iatesheul-on-Tyne Empire Lubricator Co... L. Great Bridgewater Street, 7 an- | Norman, Jubn, & Co. Works, | Cleek- 
car a ao: sui St., Southwark,S. E. chester | 
, Dobbie’s Glasgow irting Brothers .. eo «+ 17, Lanca‘ter Avenue, Man- | . italia nt 
: son Accord ‘Engine Work chester 2 Oil Mill Machinery. is 
Nettlefolds, Limited... .. Birmingham Piggott, Thos.,& Co... F n 
Trier Br , a 19, Gt. George St. ,. Westminster , Downs & Thompson ull t, E.C. 
sur Pyeanies: Leeds. Whitel & Co, .. ee -- Tipton Hall Chain Works, | Rowlandson, W. .. “a St., Liverpool s 
Ke pect 1 Engine Works, Staffordshire Tangyes Limited .. oo sirmingham 
Glasgo ac _T 
ola i Hull Machine Tools. 
Bath Anderson & Gallwey ee -» &, Buckingham Street, W.C. Aery. 

Lire Cornwall Works, Birmingham Archdale, Jas., . Ledsam Street, Birmingham ( y Street, I SE 
Tangyes | R ; 14, Delahay Street, 8.W. Askham Bros. 1... Sheffield ork ¥ as , a 
Tweddell, Ro ++ °° °° Sg Upper Whitecross St., E.¢ Asquith, W. ae Highroad Well Works, Halifax Salford 
fyler, Hue °° °° o gahvord, Manchester Barlow, H. B., & Co. .... Cormbrouk Works, Manchester ae 
Woods, H., & Co... Se i: ai Berry, F., & Sons .. es .. Calder Ironworks, Sowerby na el 

Bridge rae 
Hydrokineter. Berry, H. .. .. «. ee - Croydon Works, Hunslet, Leeds : hed re 
Weir, G. & J. 49, Jamaica Street, Glasjow Buoth, Geo., & Co... .  «- Halifax 
Butterfield, F. & J., & Co. a eizhley, Yorkshire Paints 
. Making Cameron, John... xe .. Oldtield Road Jronworks, _ ‘ ‘ 
fee Ma * , : | Salford Ragosine & Ce er Lane, Great Tower St. Works 
Piggott, T., & Springhill, Birmingham Churehill, @., & Co. ie .. Cross Street, Finsbury, E United Aiton 0. d 1 Victoria Street, E.C. 
Davis & Primrose .. oe .. Etna Ironworks, Bangor Road, Saiien 
eith, N.B. -aper este 
India Rubber Goods. r : . Denied Efonbaies Paper. 
& Co ate »weastle-on-Tyne Jrun & Lawsu: rorks A 
in Rubber CombCo. 138, London Wall, E set ial MC < Wesks, z Paisley 
, Gutta Percha & Earnshaw, A., & Co Sas “Works, Booth Tuwn, | Paper Making Machinery. -aewnag tele ; ong 
ks Co. Silvertown, Essex li ¢ ’ . 7 a te ee Harvey, Ro Co «“ Ww 
; 1 Halifax Donkin, B., & Co. .. Pe .. Bermondsey, §8.E Hathor: ( 
MacLellan, George, & Co. ; usgow Rubber Works,Glassow | pasterbr: leard & Wil .. Shettield Dougla ant Kirk y. N.B Hett. C 
North British Rubber Co., Ltd. Edinburgh eee Fielding & Plat a TAME <> : ’ ae seas bt 5 
ee = 3 ee pe : Patent Agents. Wi G RGR is ca xs E 
. Harve ‘ »ve Ironworks, Glasgow Le Grand & Sutcliff v0, Area I a 
rudicators (Ste Engine). Heap, Joshua, & Co. 4... Ashton-under-Lyne Alexa eer t lings, | Loudon Fa ye t w 
ss ia Kendall & Gent... aa .. Victoria Works, ieaci hester a Ee : 
} : . 75, Robertson Street, Glasgow ns ‘ , Lowea Er 
H ! S 1 ( Victu Street, E.( Sons .. as -. Jobnstone, N.B. Alli brothers .. ne Mather & I . 
Taite &¢ Peek Se ee eee ee ‘ , Ward & How! -. Tipton, Staffordshire Brewer & Jensen cery Lane, W.C. McCulloch, ’ 
+ s+ ++ Arkwright Works, Manchester | Brookes, Win... aucery Lane, W.C. | Nout We, & 
Injectors. . . Bothwell Street, Craven, TLE. » & Son ee 4 Chambers, South | ~ ee 
Donald, J., & Son .. . -<s whinery © Hardware ¢ »., Ltd. 147, Queen Victoria Street, E.C. | New, D., & ¢ a 
akan nl. ‘ } ster cArthur, A., & Son se . Johnston, N.B. Okes, J.C. R 39. Queen V 
- 1 ve .. Man hester Muir, Wim., & Co... a .. Sherbourne Street, Manchester ldings, Owens, | ny sa Wa  W fri érvect 
SLancock Inspirator Co. |... 108, Upper Thames St., E.C New, D.,&Co. .. 9. «15, Devonshire Chambers, E.C. C. 8. Wiutefriars Street, 
H r St. Simon Works, Salford Pitt Bros... ae .. «+ Yorkshire Machine Tool Works, Strand, W.C. ane = 0 . 
Korting Brothers .. 6 .. 17, Lancaster Avenue, Man- : ? : Liversedge ; mg 
, chester Pollock, Mac ite Shettlestone, Glasgow , Cockspur Street, . 
- cs M Chamber Kushworth Sowerby Bridge, Yorkshire Southampton Ruston & ¢ r l 
- 1are, Manche Scott Ae ae a West Mount Lronworks, Halifax hancery Lane, Savile Street F. ae aid E . — 
M Alliott, Fryer & Co... Nottingham } Seriven & Co, a oo +» Leeds Old Foundry, Marsh | ith Street, Finsbury E.( sneering Co., Limited. Sheffi 
Pate aust Steam Injector | Lane Leeds | Pavement, ; ¢ fe is 45, ¢ ool Street, E.C 
Co, Linnite a E Et eprint betta at te oes ue + Sag MW aetates Hireete Sac B, Shanks, r, & Son = De1 : leean r \ sar | = 
; iburg St \ Street, Manchestec 1epherc 1 & Co, oe .. Leeds ‘ aks, ul ; -- Dens Ironwork r 
Schatter & Budenburg .. —«. bary Street, Manchss Shirlaw, A., & Co. Suffolk Works, Birmingham Vaug han'& Son ane, W.C to: rhe ba : . 
‘ Smith & Coventry OrdsalLane,Salford, Manchester | Wise, W. Lloyd “a Lincoln's Inn Fields, W.c. | tah, J », Southwark Er-cge Rd., $.B. 
penance Companies. Sinith & Willshaw | a ; 
iability Assurance 84 & 85, King William Street, | Tangyes Machine : ‘ Birmingham Patterns. | = anwall de Armngneee 
Cot Limited .. E.C. | Tweddell, RH... .... 14, Delahay Street, S.W. : ; : 1: ae 
Lond 41 Boiler Insurance ; Widdowson, J.H... 6... Ordsall Lane, Salfor¢ beeen ss er Si Upper Wi 
> seen to Stree * . ille Stree 3 m | alker, E. .. oe oe oe cine rks, Bristol | sper 
€ I =e es 17, Queen Vi ria Street, E.( Winn, Charles, & Cu. oa -.» Granville Street, Birmingham | York Road, K 
Maize Dressing Machinery. | Permanent Way. +o ae, 
uimited.. Rathbone Place, W. ? Copela Dobbie’s Loan, Glasgow | Askham Bros. & Wilson, Ltd... Sheffield Wilson, John H., & Co. .. +» Sandhills, pada 1 
Crown Lron Works, Wolver- | Norman, Keppochill Engine Works, | Dick, Kerr & Co. . +» 101, Leadenhall Street, E.C. Wood, i. 1 & ( “a ee «+ Salford, Manchester 
} ean ae , , : Glasg | nas artley & Arnot = Brothers |. = e- — at ae 
. HH. ee ee «» Grange Re jermondsey, & | Isca Foundry & Engineering Co. ewport, Monmouthshire ; ‘e ei < 
: ee Windsor Ironworks, Liverpool | Mathes ral Instruments, Makers. | Ken, Stuart & Co. .. .. 20, Bucklersbury, E.C. | - ass a 
John, Limited : | ee pt erakit = ,_., | Railway Sleeper Supply Co.,The 17, Gracechurch St., London len, W. H., be 
Walter, & Co ’ark, Glasgow Archbutt, -E. os CUCIn INSEE = “e Row, | Thomson & Browning .. .. 3, Victoria Street, E.C. | Drysdale & . 

ti: ee ° <s irmingham ite 3% pace § ae | 
Morton, F., o., Limited .. Naylor St. Irouworks, Liver; Macrnstl ‘& Zax ° aes ; ‘ “E C. \ Photographic Appliances. Ev: an » J 
Iron and Steel Works (Plant for). | Stanley, W. Fo... we Great Tu . n, W.C. | Gotz,J.R... 0 «. 0 «ses 19, Buckingham Street, W.C. od age 

, Ltd.,The Whitehaven 


Duki , Manchester 


i Metals (Phosphor, Alloys, &c.). Pig Iron Breakers. }3 





Devonshire Chambers 





















































































































Sheffi 
f Street. I 
M anchest er Billington & Newton oe oe. Longport, Staffordshire | Evans, J.,&Co. .. 7 «. Trumpet Street, Manchester ‘ on ae 
Ardrossan. N.B. | Cocks hott & Jowett os -- 145, Thornton Road, Bradford P L 
Kilmarnock | Dick, Alex. .. co «- 110, Cannon Street, E.C | pp: as | so en wait Wr x 
sradford Evans, Jz 2p & Co. ee +. Gaythorn, M: anchester Pile Drivers. Coruwall Works rn) 
Wigan | Hartmann, G. ae -- 16, Great St. Helen's, Gibbins, R. C., & Co, PP -. Berkley Strect, Binningham 
Leeds 2 a .. Woodcock Street, | Pumps (Donkey). 
te n-on-Tees ) ted.. § F s | if 
Salford, Manchester , Lithitel.. Sumner Street, SE, Piles. Cameron, John .. .. —«. Oldfield Rd. Ironworks, Salford 
| Goodwin; James, & Co. .. . pin 6 ee Chaplin, Alex., & Co... e C gos. 1 Engine Works, 
| A jrand & 8 li * - I IR J } , ee 
‘ " 2 & Manchester Water Meter Co., | =A ee tee w, EC valbrookdale , Li Coalbrookds Yordshire 
M14, Fe 1K hare h Street, . EC. Limited .. ws “a .. Ardwick, Manchester a ae Cochrane, J Barrhead, 
nse St Die cae | Pipe Founders. Coles, H. J. 89, Sumner St., Southwark 
Stockton-on-Tees 
£5, Queen Victoria Street, E.C. | Mill Gearing, Shafting, &c. | Clay Cross ¢ r Chesterfield wat 3S ae 
Berkley Street, Birming Askham Bros. & Wilson, Ltd... Shettield | Usca Foune ary & Eng gineering Co. uthshire Coventiy 
Cornwall Works, Birmingham | Bessemer. Henry, &Co., Limited Sheffield | ad .. Bothwell Street, G! w 
| Bodley Bros., & Co. .. Exeter | ‘o.. Ltd.,The W “a sah 
jrown, Bayley, Dixon & Co. -. Sheffield | ad, W. % 
Sredbury, near Stockport | Buckley & Taylor .. * .. Castle Lronworks, Oldham | alii 
Sedd 'St!, Salford, Manchester | Forsyth, Miller& Co... +» Mile End, Glasgow | » $< P Owens, S., & Co. 
‘ nen — Gvodfellow & My Mthaws an -» Hyde, near Manchester Pipes (Sanitary). Roger, » R. ; &Co. 
Hawthorn, R &¥ ee +» Newcastle-on-Tyne | Doulton & Co. : = S.E. 
Lamps. ; : Hick, Hargres Soho Ironworks, Bolton | Iron Co., Limited ‘a near Leeds o 1 
Barnett & Foster... +» 25Q, Eagle Wharf Road, N. Hind, H., & ¢ Nottingham | Union FireClayCo.,The G Vashall Tone rks, Wands- 
; | Jackson, P. Salford Rolling Mills, Salford | ; worth Road, S.W. 
Launches and Yachts. | Kirkstall Fe . leeds | Pistons : iis g Wilson, John H.,& Co...  .. Sandhills, Liverpool 
t, Le, &C Govan, Glasgow | McCulloch, T.,& Sons .. «+ Kilmarnock | 
re ee ie ** eaneton Hill Encine Works, | Musgrave, John, & Sons.. .. Bolton Atkins & Works, Stanley 
in, Alex., & Co... .. wie nc Engine Works, | Reicher e be yi is ne Atkins i — » Stanley | Railway Agents. 
Coot Birkenhend Savile Street Foundry and En- eg | Bates, Time i Sowerby Bridge Oldham Brot 110, Cannon St 
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